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A R S 5 AR E A TARE, 38BN ARG L (P < 0.05). Pearson 252 /R, IL-6,
CRP 5 FVC. FEV, MIFEV /FVC ¥ HAHIE(P<0.05), Logistic [FIA4H W R, MIEMMER)S, Mk X5] 5
AR e R R B S AT A R R A A B I SR R S I ORE & A W ST AR 3P R (OR = 0.196, 95%CI:
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[Abstract] Objective To investigate the therapeutic effects of ultrasound—guided closed thoracic drainage
versus conventional closed thoracic drainage in patients with complex and refractory pneumothorax, and to compare
the effects of both approaches on inflammatory factor levels and pulmonary function indices in these patients.
Methods A total of 128 patients with complex and refractory spontaneous pneumothorax admitted to Mianyang 404
Hospital between September 2021 and September 2024 were selected as the study subjects. Patients were non—
randomly divided into a study group (n = 64, receiving ultrasound—guided closed thoracic drainage) and a control
group (n = 64, receiving conventional closed thoracic drainage). To further balance potential differences between
the two groups, propensity score matching (PSM) was adopted to match the baseline data at a 1 : 1 ratio. Clinical
data of matched patients were analyzed. Repeated measures analysis of variance was used to compare the levels of
inflammatory factors [interleukin—-6 (IL-6), C-reactive protein (CRP)] and pulmonary function indicators [forced
vital capacity (FVC), forced expiratory volume in 1 second (FEV,), forced expiratory volume in 1 second/forced
vital capacity (FEV /FVC) ] between the two groups. Pearson correlation analysis was performed to examine the
correlation between preoperative inflammatory factor indicators and pulmonary function indicators. Logistic
regression models were used to analyze the impact of ultrasound guidance on postoperative complications following
closed thoracic drainage, with subgroup analyses performed. Results Following PSM, 50 patients were matched
in each group, with comparable baseline characteristics( P > 0.05) . Compared with the control group, the study
group had shorter operation time, drainage time, and postoperative hospital stay ( P < 0.05), higher drainage
volume (P < 0.05), lower total complication rate (P < 0.05), and higher overall treatment efficacy rate (P < 0.05).
Repeated measures analysis of variance showed: (1) IL-6 and CRP levels in both groups increased initially then
decreased over time, while FVC, FEV,, and FEV,/FVC levels increased over time, with statistically significant
time effects (P < 0.05); (2) IL-6 and CRP levels at postoperative day 1, 3, and 7 in the study group were
significantly lower than in the control group, and FVC and FEV, at postoperative 1 month and 3 months were
significantly higher than in the control group (P < 0.05), with statistically significant group effects for all indicators
(P<0.05); (3) The effects of time on IL-6, CRP, FVC, and FEV, differed between groups based on whether
ultrasound guidance was used during closed thoracic drainage, with statistically significant interaction effects (P <
0.05). Pearson analysis revealed negative correlations between IL-6, CRP and FVC, FEV,, and FEV,/FVC (P<
0.05) . Logistic regression analysis showed that after adjusting for covariates, ultrasound guidance during closed
thoracic drainage remained an independent protective factor for reducing postoperative complications in patients with
complex and refractory pneumothorax (OR = 0.196, 95%CI 0.047 ~0.816, P =0.025), with consistent results

across subgroups > 0.05). Conclusion  Ultrasound—guided closed thoracic drainage demonstrates

(P for interaction
superior efficacy in treating patients with complex and difficult spontaneous pneumothorax, more effectively
regulating inflammatory factor levels, improving pulmonary function, and reducing the risk of postoperative
complications.

Closed thoracic

[ Key words] Complex and refractory pneumothorax; Ultrasound—guided procedure;

drainage; Clinical efficacy; Inflammatory factors; Pulmonary function
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Tab.1 Comparison of baseline data between the two groups before and after PSM [(X =+ 5)/(n(%) ]
PSMFf PSMJ5
T 2% . 334 .
M (I]ff o &Tiﬁéf) v fjj 5’f> &Tiﬁsgg) xie P
R (H) 50.11+£922  4881+947 0785  0.434 4934+880 49.92+924 0321  0.749
P51 0323  0.570 0.045  0.832
% 45(70.31) 42(65.62) 33(66.00) 34(68.00)
5’8 19(29.69) 22(34.38) 17(34.00) 16(32.00)
TR 5 (kg/m?) 21.99+1.96 21.76+221  0.609  0.544 21.84£201 21.73+£227 0261  0.794
WS AR S 27(42.19) 30(46.88) 0.285  0.594 21(42.00) 24(48.00) 0364  0.546
LRI 48(75.00) 48(75.00) 0.000  1.000 36(72.00) 39(78.00) 0.480  0.488
RIFERAL 6228  0.044 0.046 0977
e EAA 25(39.06) 39(60.94) 24(48.00) 25(50.00)
A EpA 31(48.44) 19(29.69) 20(40.00) 19(38.00)
A WA 8(12.50) 6(9.38) 6(12.00) 6(12.00)
A 0576  0.902 0.855  0.836
Tk IS MY 5(7.81) 4(6.25) 4(8.00) 2(4.00)
M= 4(6.25) 3(4.69) 2(4.00) 2(4.00)
4A3FCOPD 36(56.25) 40(62.50) 27(54.00) 30(60.00)
2 RMA 19(29.69) 17(26.56) 17(34.00) 16(32.00)
P <0.05,
A B
1.00 PSMG 1.00 PSMJE
B B
5 #cal 5 WF5Ee
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E 0.504 g 0.50-]
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Fig. 1 Probability density analysis before and after PSM
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PRV RS, RTRRAREARE 1d, RJF3dHY
IL-6 Fil CRP /K- 5 T RHETN(P< 0.05), AR
J& 7d 1 CRP K AL TARRI(P<0.05), Rf51d
() IL-6 F1 CRP /K F-¥ B 8./ F ARG 3 d ARG
7d(P<0.05), KR53 d#IL-6 Fl CRP /K-35 1

AJE 3 d B IL-6 LK ARJE 1 d 5 CRP K378
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(P<0.05); AEAHABEARE 1d. KR53 dFAR
J& 7d ) 1L-6, CRP ¥BBALTX 4 (P<0.05),
W3z 4. Kl 3A~3B,



98 B BE BE K 222 4

hitps://kyxuebao.kmmu.edu.cn

547 %

KIRIRAL_ZEM

FARIBOL_A 0

AR 4

NI .t

SR _4IFCOPD A .

Wi A | -

Wl A A | -

P 4 |ae )
SN ST RSN 4 |-
BIRRL_RU A 4 e
T A A |~

FILE A A e

SMZEHI 5k IS

SV ESINIRY

LR AT

- PSMif
« PSMJ5

0 0.25

O.ISO 0.I75 1.00
% T2

2 PSMAIEHRELHEEZERST
Fig.2 Analysis of standardized mean difference before and after PSM

®2 MABREBEARBERER (1)

Tab.2 Comparison of perioperative indicators between the two groups (X =+ s)

215 n FARBFE] (min) ST (d) 519 (mL) ARJEABERTE(d)
fF5EdH 50 17.98 +2.50 3.44 £ 0.61 623.70 +£22.88 9.26 + 1.67
Xf e ZH 50 21.82+3.17 4.82+0.66 549.48 + 19.08 11.60 + 1.41
t 6.718 10.841 17.620 7.546
P <0.001* <0.001" <0.001" <0.001*

P <0.05,

x3 MABRBIHEARTHLE (1(%)]
Tab.3 Comparison of clinical efficacy between the two groups [7(%)]

2051 n WAL PER TR BARCR
o 50 34(68.00) 13(26.00) 3(6.00) 47(94.00)
pagiisti:) 50 26(52.00) 12(24.00) 12(24.00) 38(76.00)
7 0.221 6.353
P 0.825 0.012°

*P<0.05,

25 MiTheeiEtrMEENER EZHW
MR Z T E R B8, FVC, FEV,
BN /& Mauchly's 3K IE 6 50 i 3% ( Wy =0.847,
Piy<0.05; Wrgy,=0.856, Prry, <0.05), 75 Green-
house—Geisser 2 3478 1F , FEV,/FVC W & Mau—
chly's BRI K SR 5 ( Wegy, /pve=0.955, Prev, /pve=
0.108), o5 Greenhouse—Geisser AT K 1E . A
A5 X B4 B T e 45 bR FVCL FEV, Al
FEV /FVC 7K F-£5 B s ] 38 i b s, e ] %07
AEITFEX(P<0.05); BIRAEEARE 1A,
RJF3NHBIFVC, FEV, W55 TXF a4, 4
RN Ge 2478 L (P < 0.05); B[ ZE X FVC,
FEV | 152 Wi AR 495 i i P 22075 I AR v o 5 £
FIFHAFTA AR, 2 BHONA G4 X
(P<0.05), -5 i a] -5 i s b = AR Hh 2 15 4

FHHE 7 5] X% FEV /FVC 1Y 5200 AR 77838 1A
(P>0.05). Xf FVC. FEV, 17 B0l 5% 17 46 56
XHRAMARAEFEARSG 1A RG34 HAM
FVC. FEV, K-F¥ B & & T AREN(P<0.05), R
JG 34 H B FVC. FEV, KB 8 & F AR 1
NH; AR ERE1LNA . RE3ANHMW
FVC. FEV, W & T X 41 (P < 0.05), W& S,
& 4A ~ 4C,
2.6 HRIEETFSHHINEEIBIRMMAXMES 7
Pearson Z5 3 W7~ , AT 5E T 4545 1L-6,
CRP 5filiThfig#&#5 FVC. FEV, FIFEV,/FVC ¥ 2
A (P<0.05), W% 6,
27 FWHBERBHEERR
SRR, PG IR B K AR R
RTXHIRAL(P<0.05), WK 7,
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x4 HHEBEFAIERERFERIEE(X£s)
Tab.4 Comparison of inflammatory factor indicators between the two groups (X =+ s)

it WF5Edl (n = 50) R4 (n = 50) t P

IL-6(ng/L)

AHI 88.33 + 13.38 90.90 + 14.09 0.879 0.351
ARJF1d 202.46 +26.45% 232.25+34.30% 23.642 <0.001"
ARJE3d 166.31 £22.194# 191.62 +£24.134# 29.810 <0.001"
AJE7d 66.43 £ 10.694%4 85.09 £ 14.44"4 53.942 <0.001"
F 554.013 498.833
P <0.001" <0.001"

Fyq=1007.297, Py;;5<0.001" Fyy=86.916, Py;5<0.001" F=7.5T1, P;<0.001"

CRP(mg/L)

AHT 33.91 +4.28 34.08 £ 4.56 0.037 0.848
ARJF1d 49.59 + 4 432 56.70 £ 6.30~ 42706 <0.001"
ARJF3d 35.95+4.12* 44.11 + 3.87%7 104.227 <0.001°
ARJF7d 14.36 +£3.08%4%4 20.89 £ 3.574%4 96.099 <0.001"
F 653.690 522.671
P <0.001" <0.001"

Fyg=1160.653, Pyy<0.001°

Fyy=149.314, Py<0.001"

Foq=17.453, P4<0.001"

P < 0.05; NS AR, LSD-36E, S5ARRTAL, 2P < 0.05; SARE1 dHEL, #P < 0.05; 5ARJE3 L, AP <0.05,
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Tab.5 Comparison of pulmonary function indicators between the two groups (X =+ s)
ity 7T (n = 50) X AEZH (n = 50) ! P
FVC(L)
p/ N 1.68 + 0.24 1.65+0.16 0.287 0.594
RJG14-H 2.19+0.29% 1.95+0.212 23.243 <0.001"
AJE34H 2.62 +0.38%" 2.46 +0.30%% 5.471 0.021"
F 119.996 152.884
P <0.001" <0.001"
Fyyq=397.762, Pyy5<0.001" Fy=11.954, Py=0.001" Fuey=7.571, P4y =0.002°
FEV,(L)
AT 0.94+0.15 0.89 +0.21 1.630 0.205
A1 H 1.42+0.21% 1.21+0.19% 27.359 <0.001"
ARJE31H 2.02 +0.26%" 1.83 + 0.244% 15.101 <0.001"
F 341.045 252.532
P <0.001" <0.001"

FEV,/FVC(%)
A Hf
AJE14H
ARJE34H

Fyy=695.823, Pyy3y<0.001"

57.10 + 12.83

65.71 +12.32%

78.16 + 12194
Fyyg=95.913, Pyy<0.001°

Foy 28411, Pyy<0.001°

54.92 +12.53
62.66 = 11.244

75.03 £ 12.70%%

Fuey=5274, Py=0.008"

Fe;=0.007, Py:;=0.993

P <0.05; LN EJE I ELER, LSD-t3iE, SRR, 2P < 0.05; SR 14 H g, *P < 0.05,
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Tab.7 Comparison of postoperative complications between the two groups [1n(%) ]

2151 n JER A Yy i s JaE by At

52 50 2(4.00) 1(2.00) 0(0.00) 1(2.00) 1(2.00) 5(10.00)

pagiisEic) 50 5(10.00) 2(4.00) 1(2.00) 2(4.00) 3(6.00) 13(26.00)

x*/Fisher - - - - - 4.151

P 0.436 1.000 1.000 1.000 0.617 0.042"
"P<0.05,

8 BAES|I BHRIEXFH L AEFHFME Logistic [BI3 5347

Tab. 8 Logistic regression analysis of the effect of ultrasound-guided procedure on the occurrence of complications

PR B SE Wald 2 OR 95%CI P

R -1.151 0.571 4.063 0.316 0.103 ~ 0.969 0.044°
WD 147 0573 4014 0318 0.103 ~0.975 0.045
B3 1155 0577 4.008 0315 0.102 ~0.976 0.045"
T4 -1.627 0.726 5.021 0.196 0.047 ~0.816 0.025"

R |- AAS TE AR s A0 -ZEAR IR 1 A BET) A TE AR . Pl PR PR R FERG BRI 3-ZEA IR 2 A SLm) b A TE IR s | SR 5
PSR4 FERET 3 (K BLhh A% IE &S0z . SZRAY "P < 0.05,
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Tab.9 Subgroup analysis of the effect of ultrasound-guided procedure on the occurrence of complications

(S FE S K PR R 75 5 | PR PR () OR 95%CI P Py

EI () 0.445
<49 2/25/50 0.275 0.050 ~ 1.525 0.140
=49 3/25/50 0.367 0.083 ~ 1.633 0.188

P51 0.495
7 4/33/67 0188  0.019~1900  0.157
28 1/17/33 0.383 0.105 ~ 1.397 0.146

PR AT (kg/m?) 0.906
<21.65 2/24/50 0.247 0.046 ~ 1.333 0.104
=21.65 3/26/50 0.391 0.086 ~ 1.784 0.225

W AR 0.399
H 3/21/45 0.500 0.108 ~2.314 0.500
Jc 2/29/55 0.201 0.038 ~ 1.076 0.061

Benlss 0.533
£ 3/36/75 0264  0.066~1501  0.059
p 2/14/25 0444  0.060~3285  0.427

RIRERAL 0.791
e EAA 2/24/39 0.494 0.100 ~ 2.439 0.387
A B 2/20/49 0.193 0.036 ~ 1.303 0.054
o apsdll] 1/6/12 0.400 0.026 ~ 6.176 0.512

MR 0367
RIS IS 1/6/10 0.500 0.037 ~ 6.683 0.600
& IHCOPD 2/27/57 0.250 0.026 ~ 2.390 0.229

=N Zeal| 2/17/33 0.239 0.054 ~ 1.066 0.061
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