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Abstract

Objective: To evaluate the clinical application value of CT-guided needle localization in thoraco-
scopic surgery for small pulmonary nodules by assessing its localization accuracy, surgical efficacy,
and safety. Methods: In this retrospective study, we randomly selected 96 patients with small pul-
monary nodules (diameter <2 cm) who underwent thoracoscopic surgery at the Department of Tho-
racic Surgery, the Second Affiliated Hospital of Anhui Medical University from January 2024 to De-
cember 2024. The patients were divided into two groups: 48 cases with preoperative CT-guided
needle localization (localization group) and 48 cases without preoperative localization (non-local-
ization group). We compared various parameters between the two groups, including intraoperative
nodule identification time, operation time, resection range, intraoperative blood loss, postopera-
tive drainage volume, length of hospital stay, postoperative complication rate, tumor recurrence
rate, and long-term survival rate. Results: The success rate of needle localization in the localization
group was 97.9% (47/48), with no severe complications occurring. Compared with the non-locali-
zation group, the localization group showed significantly shorter intraoperative nodule identifica-
tion time (2.93 % 1.00 min vs. 9.75 * 1.08 min, P < 0.05) and significantly reduced operation time
(41.50 £ 5.33 min vs. 61.30 * 8.89 min, P < 0.05). There was no statistically significant difference in
postoperative complication rates between the two groups (8.33% vs. 4.17%, P > 0.05). The locali-
zation group demonstrated significantly better outcomes than the control group in terms of in-
traoperative nodule identification time, operation time, resection range, intraoperative blood loss,
postoperative drainage volume, and length of hospital stay (P < 0.05). No significant differences
were found in tumor recurrence rate or long-term survival rate between the two groups (P > 0.05).
Conclusion: CT-guided needle localization can significantly improve the precision and efficiency of
thoracoscopic surgery for small pulmonary nodules, shorten operation time, reduce unnecessary
lung tissue resection, and demonstrate good safety profile, making it worthy of clinical promotion
and application.
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1. 51§

Bt A = TSI Z F9 4 (low-dose computed tomography, LDCT)E i fifi & Fp i | vz N, - fifiz)s
45777 (pulmonary small nodules, PSNs) (145 Hi 26 5 E FE & [ 1] Jl4h i 5 e SOATHENLET 24 5(CT) L2
KT I Il S5 0 SRy ek i X 3, B R EONBRIE, BARLE 2mm £ 3 ecm 2 [8][2]. W7 HoR, £ 20%~30%
) LDCT i 52k nl R B SE S, HAPEA <1 em FI/NET & EGEBIE 50% [3]. RE K2 Hm /N
N RERAR, AHH5 v] ey B B RO AL, G B 3R 45 1 (ground-glass opacity, GGO) & #E 43
SEPELEAT, HOBMEEZETTIR 10%~70% [4] [5]. B ATl K 3 B0 T 2B m e e, R
Hi 100 3 NFETIfsE[6]. Bl Xf i fa i NGS5 i R 2 RS HEvR y T 2O B, FRYIBRIENIA
et 0 R TT 7 e MRS BT AR T DU AR SR A TE I 06 A0 - ARANET , b FF AR B A 0 26 1M 3 A
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gEmiE ARG, REE AT, REWEENR, [BBZNH7]. AW, BTN AN AE
REUT MR, AR oEd 2 Bt B e A, FEFRRER ALK VIBREEY K, HEann
R IR ) XU [8]-[10]0 BRI, AR ETAGHEE AL N TR = VATS AR Z RGN . HAr, IfKREH
It NEE AR AT E A AR ASE: CT 519 Ml @ A2(W Hook-wire. YLyt b MU MR ERIE), R
R A G T AR ZE P2,  FL S SO UE BR(ENB) 5| g Ar, =4k @Rl A Bh e 7.

ThpEh 7 NG AR, Hd, CT 515 FFflE e O B ERIER . B . RARBARSE I,
FENGPR A R [11] SR, ZEARTIEE— /R, WA, i, @A A 55 0 KR, LA
JARAEE A IAHIE12] [13]. dbAL, AEE A7 & iric s G Epric) Rz . fae HrnE A
NBEAT T — DX LURIE T AN AL B PEERT CT 5153 F R @ AL 7M1 VATS F AR IR R,
AT AR FARB A AR g3 ] VIBRYEE . PR, R i, REgEA
. EITINER . RIS SR T RS ERE ) ARG I AE R AR iR R % K A A R 5548 r
HEEGEHEE M FARBATH . @ RGIFAIZH ARG RN E, AN T F AR T I HEIE
IR, DAIREFARMR ., WAHLRG, FeERETE. ENT.

2. EMERZE
2.1. IEFRER

HEHUERRE 2024 4 1 & 2024 4 12 AR ZH0EE CT i SEAMMEE T I 2= F ARG B . ARIEAR
SETAT CT 515 F R E ML AP A: N H(n=48): RATRH CT 51 240 E 6L EE N 2H(n=48):
RITARHERL, RPN BGE AR AR E . IR O SREAREIESONmEE Y, HaiWER <2
cm; @ AHIZFRPFELSER P G, SUTRES TR, @ T ENGIHE, WRAT FARIGST . HEERbRiE:
O RAZFEFR, TIETFAREE: @ G HELESIIRERRT . BEMIIRERERT, Bim T ARREE
@ RMPEZ, A RIRRER . AR RS . IERA 48 N, RATRATEAL: *IEA 48 N, BERAAF %
R ERL. XS PHLLEE I — BBTRREATLLRL, ZR SR (P >0.05), HAFLME, Wk 1.

Table 1. Comparison of general characteristics between the two groups of patients

* 1. MERE—REREER

T H ML it B2 2 fE P fH
FR[Z, (X £9)] 55.25+2.22 56.50 +3.42 1.276 0.249
P51 48 48 0.174 0.676
5 (1) 28 30
() 20 18
ZEFTR/Nmm, (X +59)] 9.44+224 9.68 £2.06 0.153 0.884
g E 48 48 0.375 0.540
7 it (151) 26 23
77 Jti(f5]) 22 25
JiiThe
FEVI1[L, (X *s)] 2.46 +0.08 2.42 +0.07 0.743 0.485
FVCI[L, (X =£s)] 2.44+0.12 2.48+0.11 0.465 0.659
MVV [L/min, (X +s)] 77.05+1.12 77.58 £2.15 0.438 0.677
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egieng 12 14 0.161 0.923
e 0L (F51)) 8 9
B R 99 (f51) 4 6
A5 il 5 FE R IR (1) 2 3
MR S (81 24 26 0.562 0.582
BMI (kg/m?) 19.83 +1.18 19.63 +1.16 0.242 0.817
22. &
W22 H B35 R BT 30 min 4T CT 51 & FFRIEEhr. RIEEZHLETMNE, EFEEMERAL, 31T CT &

b, ERB AL, PR st ke, ERERMIC S E RCHE A, VBRI, 55
W, ANEREZN. MEEF AR EE 3 3, 2% 2 R PR BRI AR . AR NGETTEALAS AR Lt E
HAE, MEHEEHARE . EAENAE . R, R RIS R AL A B 5~10 mm, B G ELAE A G5
(B7aE TR ALY FRR CT 45348, 0 2 RIET B A AEms, R 2 R B < b 1) L HERE, IR 4
EEF, S RINESTIT, A E ARG, T e A 1 F [ 58 o R AL fea HEAT CT 434,
AR AL B, JFER/ NG S R I 2 (B AL E o RANER B, ARG /NG RO B AR AN
DU NFAREFATHNE TR PHEE T, BImEEIFAIE. B 8F BT VATS TR, RhlRisE
FrAT 5 SR A ST E, ATBURIREUTE IR, ARAEAR s b i B 2

2.3. MEIEFR

VEAC K2 B AR B bR OR R &5 15 IR0 1) . FFRETTE) . DIRRVEHl. RPHIME. RE51H
B EBRI I, RJRIRRAER A ORISR A SR 7).
24. ZiHEFEHE

S SPSS 23.0 B AR AT S 00, e ESOTARTERERIYER “X +£8” Fon, Tt
Kot LR 8GR R R R )RR, TUEFRK. P<0.05 £RERAESIT3%E L.
3. &R
3.1. FAEEEBEFAREEIRELE

WL R BN IR N 97.9%, HARFLENRBINE . FARKRE. VIREHE. RdHiE. RE5]
i FERESE TR, ZRES5%E (P <0.05). 13E 2.

Table 2. Comparison of perioperative indicators between the two groups of patients

3 2. MABREEFARYUEIRAELE

o o AHEEFR N . . - . N e
415 151 %5 i 14 (min) FARE A (min) YIERTEE (cm) A EmL) REIIREmL) ABERER)

MEEAH 48 293+1.00 41.50+533  851+1.52 85.75+152  39525+2384 6.51+0.51
X fE2H 48 9.75+1.08  61.30+8.89 1822+212 118.75+1.52  487.50+33.33 9.48+1.11
t 9.233 3.818 7.443 3.001 4.502 4.824
P <0.0001 0.009 0.001 0.002 0.004 0.003
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3.2. MEREREHLZIEFRELEE
MR 85 I RE KA 2R 8.33% (4/48); MR B HAE R AN 4.17% (2/48), ZERITLHHF
B X (*=0.750, P =0.687). W% 3.

Table 3. Comparison of postoperative complications between the two groups of patients [n (%)]

3. MEBERGHLEREE(N (%)]

51 115 i HA Ifi ERIEFEAL  FRIER  SRKE RRAZ
MEZH 48 1 2 1 0 0 8.33%
Xof HRZH 48 1 1 0 0 0 4.17%

Ve 0.750
0.687

3.3. FHBEMBE XL FERLE
P B EE KRR ERTG R (= 1.072, P =0.325); mAEFERERB LS T2 L (t = 0.608,
P=0.566). W% 4.

Table 4. Comparison of tumor recurrence rates and long-term survival rates between the two groups of patients

* 4. MEREMEELRNTHEFROLLER

251 11l % JigE 52 e Iz WA A7
MEEH 48 0.10 £ 0.02 0.83 £ 0.05
Xof fE2H 48 0.11+0.02 0.81 +0.04

t 1.072 0.608
P 0.325 0.566

4. Wig

BEEARTRE CT fEMR IR sp 0 iz N, /NG AR H e W Bt vy, T I s 5 oA DR Lk ) e
BONIETT i NGE T e iy e SR, ARk E ML AN T, RHUR AR <1 om ST SRR )
g5, A M s B ORI I F ZE AR — o RRFFEIE AT CT 915 T R @ AL BOARTE M/ N5 15 i
Js B AR A AL 0, UIE SR T AR TE B i T ARG AV | 48 T AN ) 2 BAAI 5 AR 77 THI ) 2 A 34

AR TR, CT 519 N R EM I ZIE 97.9%, SRR FEHRGER 95%~99%—F[14].
TRV 5, AR 45T R B () R 4R XSRS T CT 5| S m R, REEIEM &
AREET S R AR AL, JUHOE T B A5 (GGO) B SEME iy < 50%I45 5[ 15]. thoh, ABFA
oI LR R AN 2.1%, (R TG F 5P AL FE R (5%~10%), AIHES CT SEhf R 12 KoK
Hh ] AR BOEEA 5R[16]

R AL R T FARIRE . AR EE TR, 2 O 241 T AR [R]85 e A 4P ¥ 4 5 20 4%
(P < 0.05), EEHRNTARPLETFFIMRELEAME. ok, e ARG R AR e AR EH5 NP <
0.05), Tt BREHEE A7 AT A B EL I 200 bR, FFA B TR fR4 I3 &

R CT 51 S ERFESN . i SR8 7 RS, AHAHIF T8 5 RO R AR R AN 8.33% (LA &S AR
HH A ), HIETRFRGHE . EAFERNE, TEE B W e s [k S H I ARORE, X
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SR RGBT R I 2 AT R B ) R RT CT = 4E VP 2 UIMI G, L2 R, SR b
G EGH O AR PR R R R s, 3B 3CRE CT 51 2 R 2t B (17].

AWFFIRRILCL TR PR : (1) %o T S8 I Bl 5 14 22545 (<5 mm R B8E), % SR A PRI R AN T e B
(2) ZIR CT A P E RS 2 52 T, CHAFREE T, (3) Mkl e m g hL it %,
W ZI0F E U RS R AMRHA B EME 58 . AR TR HE IR CT BRI S S Bi(ENB) S B
AREAR PLTRANA [ 18]

KRN CT 51 R AL AE Mt/ F AR A HE St T EYE . 45 &Pl sR &, %4
ARATHE DB RIS - 697 — Ak o AR FURT AT N T8 84l B 25 o B A2 1 e mT B At s
MM BT R, DAl — DR R 2 et 53 Rt

E&MHE
LT R R B e SRR 0 A A B R S+ JF20235642).
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