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[ Abstract ] Background and objective With the extensive development of minimally invasive surgery for pul-
monary nodules, preoperative localization becomes more and more critical. There are some defects in traditional localization
methods, so it is necessary to improve. The aim of this study was to compare and analyze the safety and effectiveness of two new
methods, namely four-hook needle and memory alloy coil, in the localization of pulmonary nodules. Methods A retrospective
analysis of 152 patients was performed. 76 cases were in four-hook needle group, and 76 cases were in memory alloy coil group.
Pulmonary nodules were located before operation, and then video-assisted wedge resection was performed. The average pro-
cedure time, localization complications and nodule resection time were counted. Results The target pulmonary nodules were
successfully removed in both groups. In four-hook needle group, 76 patients found localization devices, all the pulmonary nod-
ules were successfully removed, and one case was transferred to open the chest for wedge resection of pulmonary nodules due
to severe thoracic adhesion. All 76 patients in memory alloy coil group were successfully resected with pulmonary nodules, and
one patient underwent compromising enlarged resection because no lesion was found after the specimen was removed during
the operation. There was no significant difference in the incidence of pneumothorax and pulmonary hemorrhage, the success
rate of localization and nodule wedge resection time between the two groups. The average time of localization in four-hook
needle group was (13.66£3.11) min, lower than that of memory alloy coil group (15.51+3.65) min, and the difference was
statistically significant (P=0.001). In memory alloy coil group, when the distance from the nodule to the pleura was >1.5 cm
and <1.5 cm, the average localization time was (17.20+4.46) min and (14.91£3.15) min, respectively, and there was a statistical

difference between the two distance (P=0.044). Conclusion Four-hook needle and memory alloy coil have good safety and
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effectiveness, and the localization time of four-hook needle is shorter. When using memory alloy coil, the effect of the method

is better for pulmonary nodules with a distance less than 1.5 cm to pleura.
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Clinical characteristics Four-hook needle group (n=76) Memory alloy coil group (n=76) P
Gender 0.599
Male 25 (31.4%) 22 (28.9%)
Female 51 (68.6%) 54 (71.1%)
Age (Mean=SD, yr) 54.55£11.79 58.03+12.75 0.083
Density of nodules 0.261
Pure-solid GGN 30(39.5%) 40 (52.6%)
Partly-solid GGN 31 (40.8%) 25(32.9%)
Solid nodule 15 (19.7%) 11 (31.4%)
Diameter of nodules (Mean=£SD, mm) 10.44£4.49 10.00£3.33 0.912
Distance from nodule to pleura (Mean®SD, mm) 8.13£7.75 9.34%8.69 0.503
Distance from nodule to pleura 0.243
Distance from nodule to pleura >1.5 cm 14 (18.4%) 20 (26.3%)
Distance from nodule to pleura <1.5 cm 62 (81.6%) 56 (73.7%)
Nodules location 0.535
Right upper lobe 25 (32.9%) 17 (22.4%)
Right middle lobe 3(3.9%) 4(5.3%)
Right low lobe 17 (22.4%) 15 (19.7%)
Left upper lobe 21 (27.6%) 25 (32.9%)
Left low lobe 10 (13.2%) 15 (19.7%)

GGN: ground-glass nodule.
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of the puncture needle
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Fig 1 Operation diagram and physical drawing of four-hook needle

(®Withdraw the needle so
that the needle tip is
between the chest wall and

Position line
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into the puncture needle
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puncture needle
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Fig 2 Operation diagram and physical drawing of memory alloy coil

Connector
Protective cap

@The head of the guiding
needle presses against the
seat of the puncture needle
to form a seamless

(5Keep the push needle
stable and move the
guiding needle and
puncture needle back as
awhole

gL

Connector

(The sliding connector is
rotated and fixed with the
puncture needle, and the
guiding needle protective
cap is removed

connection

©The guiding needle
retreats to contact the push
needle, and the end of coil
is completely released on
the surface of the lung
layer

OO00O00n
www.lungca.org



* 694 - e iR 2 R 202 14 10 ] 244 5 10

Chin J Lung Cancer, October 2021, Vol.24, No.10

ARJEHTHL . PUEE E AL FT 2H AR LAY
, PZEMP PSS S (6.6% )
8 (10.5% ) , JRA BRI 191 (25.0% ) , il
R 2206 (28.9% ) , RIEMME 136 (17.1%) , %
a3 (3.9%) , UM RS 1] (1.3% )
a1 (1.3% ) , fEALPEAfZ0 R 1) (1.3% ) 5 id
1G4 T VB 2H AR B BRI FE IS AR 34 (3.9% ) , RIEF
B eSS 1] (1.3% ) , RIEMZL30] (17.1% ) , 514
JELE (1.3%) , JEABREE2SH] (32.9%) , TR iE
Fi220) (28.9% ) , RIEMLE7H] (9.2% ) , FHHhm3

a5 (P>0.05) .
PR RE G A 345 (3.9% )

(3.9%) , 810 (1.3% ) , FARMELERILFE4,
3 T

B X T IAE T AW TS, WA DIBR 22N

B

| lﬁl\

S
I \M
L

i
i

: \ \L

- 4

”\\‘Jh‘\‘\‘\‘ . |

\ |
‘F |

’

Wn “

‘\\H [l

THEAEMIAR ST, X0 T OB T il ZNas T, R
e HOME LA Ik PR IR A R i 45 1 6, R T

SEVTHORE HEE AL AR A R O, H ARG R R
(R4S 3T E N T HEARZS , i Hook-wire , (i #L5% P1 Ifi A 17
R 20, i Hook-wirelFATE T2 tH RS, &
AR B I A IR AR, L O B, I
BURRI N T AR, HEFEILFRED, A4
FEHCR I DU e B, Sk o i) 4 S DU ] sl B o7 it
BB A, AT PR IR DL, BT AR R
AR T e ERIRRI RS E], fi2sc FREANHL
B RImPIPMOEMESY, AR0IEE T R AR R
A ERRE, ZMARIC LA FE RS A R W2
WOLE SRR A TR, AR EE CTH
i, AT R A SR T 3 AR R M i 0, AR
Il A2 A 4 oA 35 B R R BT BB B B M T, R

B 3 EfHRIEREMBCTERI, A: MBEMEMRCT
R (F5) ; B: iLIZAEHEBEMBCTRI (F%) ;
C: ERHRIER,

Fig 3 Operation process of positioning and CT
performance after localization. A: CT performance
after localization of four-hook needle (arrow); B: CT
performance after localization of memory alloy coil
(arrow); C: Operation diagram.
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Fig 4 Intraoperative situation of localization device.
A: Intraoperative picture after localization of four-
hook needle (arrow); B: Pulmonary nodule specimen
picture after localization of four-hook needle (arrow
is lesion); C: Intraoperative picture after localization
of memory alloy coil (arrow); D: Pulmonary nodule
specimen picture after localization of memory alloy

coil (arrow is lesion).
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Tab 2 Operation related parameters of the two groups

Variables Four-hook needle group (n=76) Memory alloy coil group (n=76) P
Pneumothorax 9 (11.8%) 7 (9.2%) 0.597
Intrapulmonary hemorrhage 6(7.9%) 9(11.8%) 0.415
Successful localization 76 (100.0%) 75 (98.7%) >0.999
Average procedural time (Mean®SD, min) 13.66+3.11 15.51%+3.65 0.001
Distance from nodule to pleura >1.5 cm 13.86+2.83 17.20%4.46 0.010
Distance from nodule to pleura <1.5 cm 13.61%£3.19 14.91£3.15 0.028
=3 MAEMIRIEHEXER
Tab 3 Operation related parameters of the two groups
Group Average procedural time (Mean£SD, min) P
=>1.5cm <1.5cm
Four-hook needle group (n=76) 13.86+2.83 13.61%+3.19 0.264
Memory alloy coil group (n=76) 17.20t£4.46 14.91£3.15 0.044
R4 MAFARBEXRER
Tab 4 Surgery related parameters of the two groups
Variables Four-hook needle group (n=76) Memory alloy coil group (n=76) P
Nodule resection time (Mean=£SD, min) 22.91+4.45% 21.97+4.04* 0.181
Granulomatous lesions
Atypical adenomatous hyperplasia (AAH) 3(3.9%) 3(3.9%) -
Postoperative pathology 5 (6.6%) 1(1.3%) -
Inflammatory lesions 8 (10.5%) 13 (17.1%) -
Adenocarcinoma in situ (AlS) 19(25.0%) 25 (32.9%) =
Minimally invasive adenocarcinoma (MIA) 22 (28.9%) 22 (28.9%) -
Invasive adenocarcinoma 13 (17.1%) 7 (9.2%) -
Metastatic tumor 3 (3.9%) 3 (3.9%) -
Hamartoma 0 1(1.3%) -
Microneuromatous nodule 1(1.3%) 0 -
Squamous carcinoma 1 (1.3%) 0 -
Sclerosing pulmonary cell tumor 1 (1.3%) 0 -
Carcinoid 0 1(1.3%) =

*: There was no statistical analysis of the patients with positioning failure and conversion to thoracotomy.
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