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[ Abstract] Background and Objective It is a great challenge for surgeons to resect pulmonary nodules with
small volume, deep position and no solid components under video-assisted thoracoscopic surgery. The purpose of this
study is to explore the feasibility and necessity of the localization of pulmonary nodules by injecting indocyanine green
(ICG) under the guidance of magnetic navigation bronchoscope and the resection of small pulmonary nodules under
the fluoroscope. Methods Between December 2018 and August 2019, sixteen consecutive patients with 30 peripheral
lung lesions in our hospital received fluorescent thoracoscopic pulmonary nodule resection. Electromagnetic navigation
bronchoscope (ENB) was performed before surgery to guide ICG to the target lesion. Results All patients underwent
magnetic navigation-guided pulmonary nodule localization, and surgical resection was performed immediately after lo-
calization was completed. The average size of the nodules was (11.12+3.65) mm. The average navigation time was (12.06
+2.74) minutes, and the average interval between dye labeling and lung resection was (25.00+5.29) minutes. All lesions
were completely resected, the localization success rate was 100.00%, no bleeding and other complications occurred after
the localization, the postoperative pathological results confirmed the accuracy of the staining. Conclusion Indocyanine
green injection under the guidance of magnetic navigation bronchoscope is an effective way to locate pulmonary nodules,
which can locate small and untouchable lesions in the lung. This method can help surgeons identify lesions more quickly
and accurately. It is practical and worthy of promotion.

[Keywords] Pulmonary nodule; Magnetic navigation bronchoscope; Indocyanine green; Fluorescence thoraco-
scope

[ Competinginterests] The authors declare that they have no competing interests.

I T A 982 2 57 b A R AR T R e e AR R B R AR IE201 4R F R AE SE TR, v T R 4 A A
ARIET R A S — R REBURI R — B2 Wil il
EAFECA TN, IFHIRTRCRE, ST RIUN
15%-16%0) . JTAFA, Bl (R i 5 S LI = 41 4

HRERERERERE
www.lungca.org

YEF AL 510060 )M, iR i it b s GRS
5622 7%, E-mail: zhanglj@sysucc.org.cn )



* 504 - [ il 24 520204 6 1 4523 % 45 6 10

Chin J Lung Cancer, June 2020, Vol.23, No.6

(low-dose computer tomography, LDCT ) 7 fifif - i £

HR LA, R AU T R T 129, AR AR
T20%4, (HJEH PR ZHE T RME MR B R
AR R LA R RS T B BRI . AR, X
AL M PR 47 AR X S G R AR AL, B R A ]
AES ., X TEBIE 2T ( ground glass nodules, GGN ) iXFf
MRAE , AR LRI, AR XELUE A2 G T4 i
Pl S IR U A T RO AL, X ARSI AR T
SRR AR R T EORBRAR, A H0E 25807 125 6 R
HE T A I M LA R ik 46 %L BEAEAT TR Z WS ARk IE
TR T ARES T E AL DT, Bl TR L E A
i ( computed tomography, CT ) 5|5 FHi§ M 22 2 1/
SR P G AL AR ENL . O PR R E A T
SR CT 5| 5N X 28 5 A3 J5 vk 7 2 B0 3% 0 0 I BR 1) 37
gy, A T i i T AR R, P55 U
R HRL AR Sl S ot IS5 I F ACAE o AN AR
M IH BN SR R AR IC TAE, il T S BT B AR
MELAHEN G AL B, W RE B A 8 R U E)
FPARNBE AEEFHCTE B (electromagnetic
navigation bronchoscope, ENB ) JE{4 i i He A FI 3 <
Bk 2 AR LK = e B ORI B SRR A T B x4k
ARSI RSN 0 SR 5| 5l WL R A T
B R E A S A, BEAEAIESE T ENBA T E £
(R 3, Awais, Brown. LuoF*'SIERIFFE H4HIE S
ENBHI T2 45 % i HEDRIVIbR, AT ZASNT T
Ao ARUETER H RIS ENBS | 51 ATCGRE AN
FEICIE B B ML BR A7 A el I ELME L fik S 22 )
[OEFyEe

1 BN

1.1 IGRGOR

L1 FATEEHT T20184F12 H 201948 H #i1a] Tl
A IR B 16 O M MR TR BT ENBSE ' Jefeh i I £
SENNAR G 9 N IiIbR B . & Adl166)
B304, Hi Rkt B o], BUR AR
Holl, bR, aabk R, R —
BLULFR L, IXITURF ST A5 2 i Ll R 2E e T OB B S 0L 4%
At ARFTTA B E BT RS A R &

1.1.2 AdbriE OFERRAE18% 854 Z [0l I RN EEH
e, HL B, GOMssT HE<20 mm, {7 T FH
S @RI HIE T AR RIE,

113 ffBRbRE OFERK TS H/NT18%5 % QfF 4
BHH; Q4517>20 mm; @—RNEHLE, BFEOMDIRE
MELA 2 AP, OFFFES, HLTFARHE,
1.1.4 B8 M F-ARI7 3l fHSuper Dimension ( 3650/, I
M, HED) B, BEARETEE L mm AR CTHY
SRS A, GRS A, S CTHRME M
], SEEARANSR T R A 3D IE R, A4 HE3E ) fili 45
TSI, AT AT B VIR AR B AR T 73D
WA TC A8 SR 5
1.1.5s AR BELPOFRME, RS E WA
PERRE, JRREESE S 24T TR, AR FT B A LF 4 %
S I (23311 RS B o N = N b DA S IR S = U N I (2
FEENEANEET . N, AT LA )
RS BA T Z MR, WA NG, KA
HIER A8 14 2 A7 HL T8 (1R A7 ) 7 301 P e e g B 3R T
LSembh b, DIRESZEAL, JPREn] @ 0 i f g 38 I
TARRAE R . AR5 R 5] SR YL L0, 1 mLi i iE K
BTG TR EFRAL, 58 BUR IR A, A
BV P PR B A, LSS TG I A 5 45
RAE, UWIEI1A-FI1F,
TEENAZOLRIFMC G, SO BUE R 4
AEE U RME, BT o 5] 22 SR T 470 10 B il BB v £k
FEE-E A, . TR BERCES \RDRIVE M S B fL; Tl
WU TS Al Hr L R UM A4 em PR A #RAE
fL, Z2IFHaatRaE, E2A, S5 ETOLEE A%
o, (LSOl H SR DIBR % vk, ansRiz
S ORI FGIE SR BRI PRI A B iR, B INE T
Fi ), ARETR AR Ol D RE T 52 T AR UIER AT FR i - )
BRI NG L2534, A ) AT Sl U0 R\ b ik £
ZEERAR, ULIE2A- B2,
L2 BRGS0 St BN ESERHE . s . K
R AERHIE . TR RIS W AR R R, iESk
AR EEE H ( Mean£SD ) 3R, 432878 i A%
PR HTSPSS 20,058 TR A TGE AT

2 R

2.1 BEEN 2018412 H-20194E8 H Hh16fi A4,
BTG, Lorkofi], PR (s6.12+12.74) %, BEAE
A g s s, BRAEA G106, AR 4], wiiz
PEA SRR S, st R R A S o, CTh:
A fiti b R AR R R, Ao, A2k

Hr

HRERERERERE
www.lungca.org



[ fili 8 24 75 20204F 6 H 55 23 %5 45 6 1)

Chin J Lung Cancer, June 2020, Vol.23, No.6 * 505

BEA 7], Hroabpektafl, sabpkt B E ], 44bE
R (K1) o GEWHERL: 166 FHERCT iR 30
Wbkt ZEAT R AR A IAME R (11.1243.65 ) mm, H
W A LIS R E, B3NS, A2 TR,
A3NEET, SiEBIRAST A 201, ARS8,
SEPELEN2A . ST IE B R T A AR R (15,724
8.01) mm (2) .

2.2 PARMELHE 20184512 2019458 H W], R
ENB7| 5 T 1 AW W55 2 7 67 fili 9 /NG o i e, %5
JEEIFR Ay 22 2 il 15 B AR T 0L, [RIRE D] R A
IRUBS: SR S5 I AR, I3 A B3 R T AR XU 4E 4877 X0
RS R IIRR 16 3 I 202575, P
PEEFE] (12.0642.74 ) min, ENBIIF100.00%, FEDEG
JEEBE T PR A R I CER A T B8 I e il I B 3R, R
rh i IR JRHE O I 1], T A I IS T AHE

R 1 AARH165] BEAIGKFFE
Tab 1 Clinical characteristics of 16 patients

Variables Data
Gender

Male 7 (43.8%)

Female 9(56.2%)
Age (Mean=£SD, yr) 56.191£12.74
Past history

Yes 5(31.3%)

No 11 (68.7%)
Family history

Yes 10 (62.5%)

No 6 (37.5%)
Smoking history

Yes 4 (25.0%)

No 12 (75.0%)
Symptoms

Yes 5(31.3%)

No 11 (68.7%)
Tumor marker

Normal 10 (62.5%)

Unnormal 6 (37.5%)
Number of lesions

1 9 (56.3%)

2 2(12.5%

3 3 (18.7%)

4 2 (12.5%)
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Tab 2 Characteristic of pulmonary lesions (n=30)

Variables Data
Location
RUL 13 (43.3%)
RML 3(10.0%)
RLL 6 (20.0%)
LUL 5 (16.7%)
LLL 3(10.0%)
Composition
GGO 20 (66.7%)
Part-solid 8(26.7%)
Solid 2(6.6%)

(11.12£3.65)min
(15.72+8.01)min
(25.00%5.29)min
(12.06£2.74)min

Maximum diameter
Distance to pleura surface
The average interval time

The average location time

RUL: right upper lung; RML: right middle lung; RLL; right lower lung;
LUL: left upper lung; LLL: left lower lung.

R 3 REARBEREFAAX (0=20)
Tab 3 Final pathologic evaluation and operation procedure (n=20)

Variables Data
Pathologic diagnosis
Inflammatory 2 (10.0%)
Adenocarcinoma in situ 5(25.0%)
Invasive adenocarcinoma 12 (60.0%)
Carcinoid 1 (5.0%)
Operation procedure
Lobectomy 8(40.0%)
Wedge resection 11 (55.0%)
Segmental resection 1(5.0%)
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Fig 1 Electromagnetic navigation bronchoscope positioning process. According to the map established before surgery, send the
sensor probe to 1.0 cm away from the target lesion. A, B, and C respectively show the relationship between the probe and the lung
nodules in the coronary and sagittal positions; D and E show the location of the probe and the nodule during positioning; F shows the
injection of fluorescent dye 0.1 mL ICG into the nodule. After the positioning is completed, the airway secretions are cleaned up, and

the postoperative bleeding and airway damage are observed.
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Fig 2 Lung nodules under fluorescent endoscope. A and D: pulmonary nodules showed fluorescent green staining under fluorescent endoscopy
after admission into the chest cavity. B and E: pulmonary nodules were shown in the three modes of fluorescent endoscopy. C and F: after wedge
resection of pulmonary nodules, the lung tissue where the nodules were located was green under fluorescence, and abnormal lung tissues could

be clearly seen after incision.
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