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Patients with CT-guided percutaneous
localization with marker.
(1 Nov 2021-31 Oct 2023) (N=203)

Excluded: CT-guided percutaneous

localization with microcoil or
methylene blue (N=3)

Patients with CT-guided percutaneous
localization with 4-hook needle (N=200)

Excluded: intentional segmental

resection or lobectomy initially (N=13)

Patients underwent wadge resection by

thoracoscopic surgery (N=187)

Excluded: the depth of nadule
<20 mm (N=101)

Patients with deep-seated nodule
(N=86)

Excluded: lack of surgical margin
record (N=13)

Patients with deep-seated nodule and
underwent wedge resection by thoracoscopic
surgery (N=73)

Fig.1 Flow algorithm of patient selection. CT, computed
tomography.

1.2 AINEES AR

KA 64 HE CT (A2 AquilionTSX-101A,
HAZ ) ATHZEH2E 1.25 mm) . A &Y
256 3 B A AU BHE IR SLE CT 51 S48 i iz
FTSENL, 78 VR R PUAL B T (o 2 B (T S AR
YR BRI 1220 A DAL R DU A R S A Ay
2 =N (K 2) . DUsSEEE R eIz &4
LS, T 2 [ i P A 2 R 51 5 U = B e v R
K 9 em, BAEIEEK 3 cm, FH50 K 6 T B, B
Bt S mm, Ml BeAI IBRAR A2 hr i 22U, VUL R
SE g AT B IR 2SR A2 BE = e 2 n] T T IR Ak e
INGERT IR

Fig.2 The features of the novel localization device: a 4-hook
anchor and a tri-colored suture with scale.

CT 515 N E AR R RN AL IR CAEREERT ST
HAE " RPN « (1) R LR s 2
TS IE RIS AT CT 43415 Q) MZ R R iR i
JRIEIS B 2RI B AL 1595<10 mm AL, CT $H#isfIA
B E (B 3A) 5 B)RBRETES, HERRAEAT , 7R TIUE (0 BRI
USRS RE A (18] 3B) 5 (3)REHERT FOB B A R 2 0
B = e NZ B BAEMIRERL ; (4) e Jm X B 17 CT
L WAE DR E A E I T R E

SEEER TR, AT ER A S T e g
FRTE L, S 8 T 4515 95<10 mm B9AMIUERS J7 , 1M
RS LT T AR . B T RE AR H
PRI

Fig.3 CT images of localization. (A) The puncture route is as close to the nodule and

perpendicular to the pleura as possible. (B) The 4-hook anchor is placed beside the
nodule within 10 mm. The arrow means the 4-hook anchor CT, computed tomography.
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FREAALOSFL I AU I B TR 2, TIRATER S 4 5k
55 5 MIEIYEZS 3 em FARY) O FLFARE [HE T
A5 T IAVELY 1 em WEAL. BT BB IR 52 Bk
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Fig.4 Surgical procedure of thoracoscopic wedge resection. (A) The suture is gently pulled to read the
scale. (B and C) The suture and the visceral pleura are tightly grasped by a forceps, and an oval forceps
is used to measure the resection distance. (D and E) The expected resection margin was marked by an
electrotome bilaterally. (F) The nodule and anchor were resected with staplers below the marked line.
(G) Resection margin distance was measured with a ruler from the border of nodule to the nearest sta-

ple line. The arrow means the nodule (G).
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1.5 it Far
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2 #R
2.1 RE&TH
2021 4F 11 H 1 H~ 2023 4F 10 H 31 H ,{4E98A

SHE R 1 73 D18 b Bk 27 4] Lotk

46 i, PAAERY 50.2 % (GE] 16~80 27 ), irfy fB& Y4
BRI BRI  INE T o FRE N IR S T AEOG
FRIE LR 1o 73 AMIMEETH  SEBEELE T (GGO) e,
337 1411(50.7% ) , HUR KR4 15 23 41(31.5%)
VLS 13 1(17.8% ) s 45 10 T4 il b i (37 4],
50.7%) , H M Ze it E-(16 1911,21.9%) . filigd CT &
SERL R 5T B4R 10.7 mm(GER 5~23 mm) , P
PERIE 25.3 mm(FEFE 20~49 mm) . IS WEE R .73
kLR SRR 53 51(72.5% , HerP o i 42
) = B 6 1 R RS IR 5 ), R AR 11 4]
(15.1%) , FEmiie L BoAs 9 6i(12.4%) .
22 RGBS FRER
TENIARAE ST ARG R Ao E e W35 2. AWF5Eh
SERLENER N 93.1%(68/73) , 5 BilsE M2 /E LT
T SCRATUE T459555<10 mm &b, g 7 i
8] 23 min (7 [l 12~47 min) , FAR H(2A][E] 85.6 min
(YL 35~300 min) ;71 $1(97.3%) & FEM Gk H F

Tab.1 Characteristics of patients and pulmonary nodules

Variables Value (n=73)
Gender
Male 27 (37.0)
Female 46 (63.0)
Age (years) 50.2 [16-80]
Smoker
Yes 17 (23.3)
No 56 (76.7)
Nodule type
Pure GGO 37 (50.7)
Part-solid 23 (31.5)
Solid 13(17.8)
Location
Left upper lobe 16 (21.9)
Left lower lobe 5(6.8)
Right upper lobe 37 (50.7)
Right middle lobe 5(6.8)
Right lower lobe 10 (13.7)
Size (diameter mm) 10.7 [5-23]
Nodule depth* (mm) 25.3 [20-49]
20<depth<30 61 (83.6)
Depth=30 12 (16.4)
Pathological diagnosis
AAH 1(1.4)
AIS 8 (11.0)
MIA 42 (57.5)
IAC 6(8.2)
Metastatic tumor 5(6.8)
Others** 11 (15.1)
Stage***
Benign 12 (16.4)
0 8 (11.0)
1A1 48 (65.8)
IV (metastatic cancer) 5(6.8)

Values are presented as median [range] or n (%). N, the number of pa-
tients. *Nodule depth was defined as the distance between the nearest
visceral pleural surface and the nodular inner margin. **Including
granuloma, inflammation, benign tumor and lymph node. ***Stage
was determined by the eighth edition classification of lung cancer.
GGO, ground-glass opacity. AAH, atypical adenomatous hyperplasia.
AIS, adenocarcinoma in situ. MIA, minimally invasive adenocarcino-
ma. TAC, invasive adenocarcinoma.

AL 2 B1(2.7%) FREA S HFAR . B A BT H
6.1 dJEH 3~13 d) , TAEBEIET Rt
BB B TP A 22.5 mm(FEFE 9~65 mm),
B S 4535 A7 ] BE 4.6 mm (3 Bl 0~25 mm) ;64 15]
(87.7%) & #5454 8] #E<10 mm, 4 #>10 mm, 4
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Tab.2 Outcome of localization and sugery

Variables n=73

Time of localization (min) 23 [12-47]

Time of surgery (min) 85.6 [35-300]

Time between localization and surgery

One day before surgery 71(97.3)
The day of surgery 2(2.7)
Time of hospitalization (days) 6.1 [3-13]
The depth of the anchor claw* (mm) 22.5[9-65]
Location of the anchor claw (mm)
In nodules 4(5.5)
Around nodules
1< distance<10 64(87.7)
Distance>10 4(5.5)
Misplacement 1(1.4)
Distance between claw and nodule (mm)
Successful localization 68(93.1)
Failed localization 5(6.8)
Localization related complications 25(34.2)
Parenchymal hemorrhage 17(23.3)
Small 17
Large 0
Pneumothorax 8(11.0)
Small 8
Large 0
Hemothorax 0
Hemoptysis 0
Surgical procedure
Wedge resection 71(97.3)
Extended wedge resection 0
Segmentectomy 0
Lobectomy 2(2.7)
Retrieve of device after resection 73 (100)

Data are showed as median [range] or n (%). N, the number of patients.
* the depth of the anchor claw was defined as the distance between the
nearest visceral pleural surface and inner margin of the anchor claw.

il AR oA T B e 57 5 BEAS 19 5 2 B R RSl A i
P4, 2R AR IO 55 )2 M BB R T 5 2 B R 2545 67
TRV FFRGE 3 8o i 2E . S Bk
W P I 2 RS T A 25T TS = e gk
() =2z R R  R S s T VIR

BN AH I DL A A Jey R it S J3 . 17 441
(23.3%) S 8 B (11% ) s TEHMK L i 4 7™ -
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A il NG T B — R B VIR ), R S R}
BEVRHIRINLE YT S8 UIBR . 1 94 il b iy et 3 i
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TR, Jo e A Al DI s | 9S24
FEAR 9 mm, RHKIGGHEE R 2/ R , IR

LUgRyini )] 3
23 FRWGIES

Wl SR IR AR VIR B CEE R LR 3, DIk
FEESPOE R 14.4 mmGEFE 4~29 mm) ;8 il i E 1%
PEES <10 mm(ELA 1 4] 4 mm .6 11 8 mm.1 1] 9 mm),
52 B ZBEES R 10~19 mm, 13 B2 55>20 mm.
S5 =30 mm E VI B T AE R 12.5 mm Gl
4~22 mm) , Z5 IR E <30 mm & V)G B TP AL (E N
15.3 mm(EH 8~29 mm) ; FIRVIZIEE N 4 mm 1996
i), B A b TBaAREE 30 mm 9415,

Tab.3 The resection margin distance and margin distance
to tumor size ratio

Variables n=73
Margin distance (mm) 14.4 [4-29]
Distance <10 8 (11.0)
10< distance <20 52 (71.2)
Distance =20 13 (17.8)
Margin distance/ tumor size ratio
<1 11 (15.1)
=1 62 (84.9)

N, the number of patients.

B IR VIBRARAS IS 125 5 g A% LA P A
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3 iFig
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