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Abstract

Early accurate diagnosis of pulmonary lesions is crucial for improving patient prognosis. CT-guided
percutaneous lung biopsy is a core minimally invasive technique for the qualitative diagnosis of
space-occupying pulmonary lesions, but postoperative complications such as pneumothorax and
pulmonary hemorrhage remain unavoidable. This study aimed to construct a risk prediction model
for postoperative complications and develop targeted nursing intervention measures. Clinical data
of 231 patients who underwent CT-guided percutaneous lung biopsy in our hospital from January
2023 to December 2024 were collected. Patients were divided into the complication group (106
cases) and non-complication group (125 cases) based on the occurrence of postoperative complica-
tions. Univariate chi-square test was used to screen indicators with statistically significant differ-
ences, LASSO regression was applied for feature dimensionality reduction, and multivariate logistic
regression was combined to construct a complication prediction model. The model’s performance
was verified using ROC curves, and an individualized nursing intervention plan was proposed. Re-
sults showed that the success rate of percutaneous biopsy was 100% among the 231 patients, with
a complication rate of 45.89%, of which pneumothorax accounted for the highest proportion (55.66%).
Univariate analysis indicated that age, comorbidity with chronic obstructive pulmonary disease
(COPD), puncture depth, distance from the lesion to the chest wall, puncture needle retention time,
and lesion location were associated with the occurrence of complications (P < 0.05). LASSO regres-
sion further screened 5 core variables, and multivariate logistic regression confirmed that comor-
bidity with COPD, puncture depth, distance from the lesion to the chest wall, and puncture needle
retention time were independent risk factors for complications. The AUC of the model for predicting
complications was 0.848, which was superior to the predictive performance of a single indicator.
Individualized nursing intervention measures developed based on risk factors can reduce the risk
of complications through preoperative assessment, intraoperative coordination, and postoperative
monitoring. Conclusion: Comorbidity with COPD, excessive puncture depth, excessive distance from
the lesion to the chest wall, and prolonged puncture needle retention time are high-risk factors for
postoperative complications. The prediction model constructed based on LASSO regression can ef-
fectively identify high-risk patients, and targeted nursing interventions are helpful for improving
surgical safety.

Keywords

CT Guidance, Percutaneous Lung Biopsy, Complications, LASSO Regression

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

(GROBY o s

1. 53|
A VS T B0 A S 3 SR TS (S ER N . CT 81 9 2 B ME A AR R A A . 2

DOI: 10.12677/ns.2026.151020 145 EiaE i


https://doi.org/10.12677/ns.2026.151020
http://creativecommons.org/licenses/by/4.0/

RHE 55

R HENE K B D R B0 HS,  CL RN AR o AL A2 RO AR50 L g L7y B e SRR ) % 0 2 W
BOR[1]. BEHE M ARAR 212 WOk FE RS T B BT B RN B, B AE % BB T WU Il PRS2
MH&Z, JCHNTIEM 2R BE £ 2 A QI S i B E S0t 7 HE M2 Wigte. AR, HIfE
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B AL A s RS IOIRAS BN RIHRE IE S, AR EFAR, SV S CT 515 R & Bl 4 s i
ARG RIGAE ;A FF A 2 R 2, RArks S B o AR S 0 H KOy sk R by, &
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K SPSS23.0 MK EUE AT AL MW7 . SR 22 KBt (7 B0 H A0, SRS R scikit-learn i
1.7.0 KA R BRHEAT HEBORIBLAS S 5T 4007 . 3t LassoCV H B et iE WA 24 o (5 4772 X&) [9], 1%
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3. /R
3.1. FRERRINES T

AR YCHIF e K B A 10 S 231 91, 39— RS R RS, IRIIE N 100%.
3.2. BERBHLEXRE G

WP B 106 Bl K42 T IFRE, KAEZF A 45.89% (106/231), Ui 15 55.66% (59 i), Hiifi 5 31.13%
(33 ), AR i 12.26% (13 ), A B (5 0.94% (1 491).

3.3.CT SIS TERMFRIARPHLELME RN AE RS
i PIIRFR I IBRAAT )2 A, T ILAEES . SRR PERLSEVERTZOR . FRIVRRE okt g B B s
FRIEHZ B kA AL PR3 (P <0.05), ZREAGIFEFEIE(LE 1).

Table 1. Univariate analysis of CT-guided percutaneous lung biopsy (cases)

= 1. CT 3|1 TR KMMZFRIARHBRE R 24 ()

izt vl 5Lk HRAEA AR RIEL Pkt P14

L5 5 123 56 67 0.001 0.998
% 108 50 58

ERE <50 % 76 19 57 18.667 <0.001
>50 % 155 87 68

(=R <25 156 72 84 0.018 0.978
>25 75 34 41

WA s H 51 26 25 0.446 0.504
7 180 80 100

B 08 B 28 P it 2 07 f 149 92 57 40.727 <0.001
7 82 14 68

20 A E <15° 68 30 38 0.042 0.839
>15° 163 76 87
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2R <25 mm 98 31 67 12.95 <0.001
>25 mm 133 75 58

i B <2.5¢cm 168 82 86 1.709 0.191
>2.5cm 63 24 39

3 ot R il B B <3cm 178 66 112 22.722 <0.001
>3 cm 53 40 13

2 45 B I ) <10 min 42 9 33 11.193 <0.001
>10 min 189 97 92

R AL E 1EH 66 32 34 0.126 0.723
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L P NN A SPRML 120 57 63 0.144 0.704
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[ 152 64 88
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Figure 1. LASSO regression for complication factors
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Table 2. Logistic regression assignment
2 2. Logistic @Y
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Table 3. Logistic regression of complication indicators

Fz 3. FELAEIRFRRY logistic =3

(K3 B SE Wald P OR 95% Cl
& I BH ZE P 1.1658 0.221 26.058 <0.001 3.095 2.006~4.777
2 45 B I ) 0.4655 0.183 6.606 0.01 0.624 0.436~0.894
IR 0.6195 0.172 14.605 <0.001 0.518 0.370~0.726
9 o B B P 0.7776 0.188 18.726 <0.001 0.443 0.306~0.641
R 5 -0.2758 0.172 2.771 0.096

WAy B AR R AT Z R BIHSHT(LZE 2), SRER: FRXF CT 515 F &Rl 5 G RAR 5 I R E R
RATCRFZFLW(P > 0.05); 14 18 1 BHFEVEE « 27 H AT 5 B I 1) ZE K . 2 300 9 P8 49 i B s et P g
B I B8 45 56 15 N AR 5 I RRE AT XU R (1 P < 0.05) (L3 3).

3.6. BTN CT 5|1F FERAEFRIARH LR ROC BHZHST

R4 2 G logistic [m A AL ik th 3 XA K28, L TEAY, Y =-0.2758 (#i#E) + 1.1658 x &3
S PERH ZE MRl + 0.4655 x ZEHIAHERIIT (8] + 0.6195 x ZERIVRSE+ 0.7776 x i kPR EERR B . K
SEFN 4 MERREIEARNBAL A, LTI Y, FIH logistic BUK 2 M TRINME Y #4oh B # K
A FERIEMIMESE P (UEIE I 0~1), MMM AIECH =1, J& =0), #HAH AUC 4 0.848, BEMT
AR FR TSR [11] (LK 2).
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HUR AT 3R 19 30 78 2 B AR L GUbR A, T B 35 R A HE Wi R [11]. RAF CT 51 % P& Rl & s 16 2 &%
mRAME . AR, BRI IR T R AR, HHE RO R AT oy 58 A A, 75 51
I R EAL o PRS2, S5 I CT 515 4 J il 2 v A e 32 B AE 2R . o R 5 S0 5
Gl BE WG B AR I, XTI MR R S, 1R IEAOEE T REAE — B AR LR R
WITIERR . i 2RIy A R, HRE MR A AESa AR Tk, A7 RL CT 515 & R fili %
PSR A HIF ACREREAT A0 AT TR, DA B HUE AT IR S, B G IR R KU

AHIFFEAE B DR 240 0T B 1 6 NS Rl LASSO [Hl A7k th 5 M EFEZ A &, LASSO it L1
TE DU THRR AR AR R T VA B A G AR & o X B SRR kA B AR &, 0y L RE T4 0 3 RTE Ui
FH I, AR 2 A BT, 3k i A R R AR U A SR AR, BT b e R e R ) B A
—5, BMRALENG B, EEF IR R, MR ORI G, WAL E R R AE BRI
MO EUR R . 2T logistic B HT RoR, & 712 1 FHZEME i (OR = 3.095) . %7F il £11% BE I ] (OR
=0.624). FHVAE(OR = 0.518). 7 khIH A BE I 25 (OR = 0.443) ) & AE I fa R & . MERES
BN EAREEP <0.05). HTHERKA R AT RSN, AR L kS
FASPERR ZE MMl VB v fa R 2, FLoos B il st M e B P S i K T4 %, DR 22 Jn A B P B A 1
TEABGGREE. BT RN NFB IR RS I ROEARIE RIS, 7520 KA —PIE. A
LG T I SCHR 540 3 B 3T ACRE TR F it [12], AVXAAE B 22 Jo A 2R 40 & V5 7 1o s DR 35 5 9 JRORE PR e %
R[7], AU LASSO J7 ik AT AR S ik, PRAR T id F0E RO 2B M XU, AT R Bl T B s e
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Figure 2. ROC curve of the model for predicting complications of CT-guided percutaneous lung biopsy
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AR A SR R AR oA A A AR, — EU R A i S SR AR, R
A7 RVEAR BRI P B S A . @ Rk SRR G, 7R AR A RS, XA 1 st
BEMERL, i K R EL, T A RESA A L 23 i LA, e G IR S5 R ACRE R A A ARG . PRt
SRR B R A [ 5 SR M EE, D AR I R B B IR R R, N ER ARG e B R R E S A
RIFEVIMEFREAA TS M. B, WS EWPRCIRE, RIURE L EiOF B AL #E[14].

A FCEIAS R, EAEUTRRME: © BERKFRREEMAN: RHFORGEEE T
B DIREIRAS IR HUskIL 259 52 . WRR s 55, R PR 3R 4 v e e S me i A Bk L Th g T2 2348
SRE T RS RE S, RGN JF RRE A AR KU [15]: RIS, B AE FRRML . OB SE H F n] 6e
S SRR SN S B A REST, X ACRE P AR EAE I, (HATIFER FUA ST, @ SIFERF
PER R BRYE:  ASHT FOR O 5 & IR G R S AT R, R X 23 P AR O ORE (R e P S 8 B 3K
UM R A A T S R P AR AT R A AR S, T L B 2 5 U 4 O S B LT REAR R, A 2% R RE
e 7 R IR ROE R R fE R B, B A — JR RE I PRI HEE A AL . B FEA R 5T
THBR A AT A R BETE T, FEARAIR, FRAA e FE e, HE0 T W e R (ks
%A S B BB AR 78 0 5 RIS [BUBUE et TE 2 S0 33 20 0 ek A o 48 4 401 (st
B FRIRED), ATRERZIRG R AR AT ) AT

LR PR, CT 515 N4 B s fE A A i A2 2 Wi K EE R HoR, HARJEIFRREM R ES &
MV P ZE VA 2 (5 B IS TR 2 SRR P58 R i A P Pl 2 25 2 b S o A 3R S DDA R . AT 7E
iWId LASSO Jrik RNz, RS HT-FER 4t 1SS A7 1R, A R AR O e A LR A T
1, RILFARLENS BEM . WRSLES, PEANRATSHAP LR, FH0 e a8 S A
WA BRI, SRS IR RO B & B IR BfE. BEAh, TR AAERE A E AR O It e Sl
ARRYE, RKREVOFREZ Pl KEAREMFIEVED T, Bt PIRIE FR e KRSk, RN
FHE L 5IFRIEMRHBE R R, Al CT 515 &R RS AR BRSO B 5 12
BRI LA, HESZ AN B EORE IR R B2 4, Tz N .

SE

[1]  THRX, BRI, XA, 55 CT 91 % N4 R 7 R R A e 56 i 453 SCRTHUN 295, 2024, 40(2):
293-296.

[2] Tomiyama, N., Yasuhara, Y., Nakajima, Y., Adachi, S., Arai, Y., Kusumoto, M., et al. (2006) CT-Guided Needle Biopsy
of Lung Lesions: A Survey of Severe Complication Based on 9783 Biopsies in Japan. European Journal of Radiology,
59, 60-64. https://doi.org/10.1016/j.ejrad.2006.02.001

[38]1 #FES, &NI, B, & FETIRKREARZEIERT CT 515 T 2 5 Ml 4 v A 5 il I 5 KU TR Y A4 7 ).
I R U 24 2% &, 2025, 44(5): 877-881.

[4] ZWSt, T4, FTkh, 55 CT 515 N4 R & Rl 2% 2 th 28 RV A [3]. A ATt 524 %, 2025, 34(7):
784-788.

[5] ZER, 450 CT 515 F 4R Miey fl v As < kA KU TR 22 IR L [3]. N 28 v B RL K 22254, 2024, 46(6):
607-612.

[6] Wk, Ly, Wk, CT 515 T & 5l fE A S Wi 63 filk S STk e SI[0). GRS ES
N, 2024, 8(10): 180-182.

[71 RE, A3M, XI5t, . CT 515 T &g fEAL AR T I R ) = fa R 3R A 31T SR (3], 6 25 24 34,
2022, 19(32): 159-163.

[8] Li, C., Hu, X, Li, C., Jiang, G. and Jiang, Y. (2025) Novel Laser System-Assisted CT-Guided Percutaneous

DOI: 10.12677/ns.2026.151020 152 Biak:


https://doi.org/10.12677/ns.2026.151020
https://doi.org/10.1016/j.ejrad.2006.02.001

PSS

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Transthoracic Lung Biopsy in Patients with COPD Combined with Pulmonary Nodules. International Journal of Chronic
Obstructive Pulmonary Disease, 20, 2371-2379. https://doi.org/10.2147/copd.s530756

Duan, S., Huang, S., Bu, W., Ge, X., Chen, H., Liu, J., etal. (2021) Lightgbm Low-Temperature Prediction Model Based
on LassoCV Feature Selection. Mathematical Problems in Engineering, 2021, Article ID: 1776805.
https://doi.org/10.1155/2021/1776805

JUEREE, MR, LASSO [8] U= R 57 A Ak 1 15 R Mk ot o A0 2 2k HB ML (R TROASE 2R [0]. R 2 B i 5 Sk,
2025, 38(23): 4060-4063.

RS, XIE. ROC £k #r CD105 FRic (UL %5 FEAE s e °F & 8809 15 2R T I TANE[]]. PE A R3S
M2k &, 2025, 34(1): 22-26+42.

MEERE, AR, FNVGE, % CT 515 NI RER s WiE LRI RRES T[], SERIRIREE 24 &, 2021,
25(13): 72-75+80.

Bk, #merd, BEE. CT 515 T4 &M TSR AR W ACRE TR & ACER]. (hPgER 254 E, 2010, 39(2): 171-
172.

Ohno, Y., Hatabu, H., Takenaka, D., Higashino, T., Watanabe, H., Ohbayashi, C., et al. (2003) CT-Guided Transthoracic
Needle Aspiration Biopsy of Small (< 20 mm) Solitary Pulmonary Nodules. American Journal of Roentgenology, 180,
1665-1669. https://doi.org/10.2214/ajr.180.6.1801665

KR, R, FLE, 5 CT 518 T RIERA B IS S R EE e R R[], FAHEeRHEZ,
2021, 19(5): 771-774.

DOI: 10.12677/ns.2026.151020 153 Biak:


https://doi.org/10.12677/ns.2026.151020
https://doi.org/10.2147/copd.s530756
https://doi.org/10.1155/2021/1776805
https://doi.org/10.2214/ajr.180.6.1801665

	基于LASSO回归的CT引导下经皮肺穿刺术中并发症预测模型以及护理干预
	摘  要
	关键词
	Intraoperative Complication Prediction Model for CT-Guided Percutaneous Lung Biopsy Based on LASSO Regression and Nursing Intervention
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 病例资料
	2.2. 分组方法
	2.3. 研究方法
	2.4. 观测指标
	2.5. 统计学及建模方法

	3. 结果
	3.1. 穿刺活检成功率统计
	3.2. 患者术后并发症类型统计
	3.3. CT引导下经皮肺穿刺术中并发症影响因素的单因素分析
	3.4. 基于LASSO回归的CT引导经皮肺穿刺术中并发症潜在影响因素分析
	3.5. 对CT引导下经皮肺穿刺术中并发症因素应用多元Logistic回归
	3.6. 模型预测CT引导下经皮肺穿刺术并发症的ROC曲线研究

	4. 结果
	参考文献

