FRAEFE TG A B BE S 2026 4F 4 H 45 38 %45 4 0] Chin Crit Care Med, April 2026, Vol.38, No.4 * 371

P PP [ IS T b S IR L e
Xz B EAE B A JRL AR
ZE R I E AT

IA ORBRA KA EHM A EHA B RTM
RHERXFE—MBER (HERKFXALER)NZ XA ICU, E# 241000
BAEEE . SERA , Email : 19631243@qq.com

(FE] B WUHEFA PG AU S IR LT 88 X #f 28 OBk 8 AE 8 2 DL IR 45 405 J= 0 T 4018
Frik R RUEUE R % BRI 5% 5 ik, WACAE 2023 4F 4 F & 2025 4F 4 H e g E R K25 — R E e (RS I
BRI EE BT ) #22 NRFEAE W30 B (TCU) WO AT U A BB LGE R MG R TR, ARG
MR A8 45 Jayhs F B o0 AL AR T AL RIS DI e He A 2 A — I S i et L A8 i e AR A 2 2 i v
o RAE RN ACSE IR I A SRS AT RE T L R 48 h DY ILE R AR AL AR LA K B 3R PRI G
(SBT) £ A A AL A fAAE | WP )24 2800, ShlFk LA 28 SR A S A ) (B LT e FE br (ISR ) [ LS
J& (1ICMTei ), FESA W B WUEE (ICMTee ), 1 BIWLIE TR /050 (TFic ) ) SIRAThAETE i (IRNLIE 3h)% (DE), %<
KNBWURSE (DTei) "R MRAUREEE (DTee ). JRAIISEE 341 (DTE) ), IR UREE BB R B 45 )R bR SR /28
Z N E Logistic [M1H 4317 i BE 1 25 PN RM T AUE G S A GIHLIGE W EAE 85 LR & 45 7 15 m R 2 5 224
ZE TAEFFEIRZE (ROC #h£R), 704 TFic, DE . DTF 3 A8 FREEA LR 2 BTSSR P LAGE <
P ERE SR RS 45 R B, R A2 N BT RS A BIPLGE <Y EAE B 233 i,
HEBRAF Y < 18 JH & 5 =80 il % 40 ]\ HKIRHGHIRYT 5k A sl 58 55 6 A B EASE M 11 6 RE R AT
BYITE 5 4] IR FORIAS 4 11 6], e G A M g 36 111 1], oL e e 32 461, SeL Tl 4l 79 ).
R R s, W 2E 8 0 A BE A% R i af S 2R PE 2 (GCS), S Bl IR B8 3l [ b W4y S A R e o
IIRACR  RE RINZE RE 1 B SBT 25 SRR PE I H5 5L (RSBI) 25 57 Y78 Gei22 25 (1) P<0.05), SBT 4531
B, LSS M ZH 2 2 TFic & THRWLSIIA (15.76% (13.12%, 21.24) % . 10.00% (8.33%, 13.33) %, P<0.05 ),
DE. DTF & FHHLEEI4 [ DE (em) : 1.10(1.05, 1.20) k¥ 1.36(1.25, 1.45), DTF : 18.75% (16.85%, 24.75) % L.
27.27%(22.73%, 31.58) %, P<<0.05 ). Z[HZFE Logistic [AIJ4534T BIx, TFie FE [EHE (OR) =0.731, 95%
B A5 X 18] (95%CI) 4 0.583 ~0.917, P=0.007 ). DE Ft 5 (OR=4.494, 95%CI ;3 1.663 ~ 12.146, P=0.003) }
DTF J}5 (OR=1.381, 95%CI JJy 1.078 ~ 1770, P=0.011) J&4l 2 N BT B & A QIHLIGE <) B0 B4 i
AR I ph e 52 2 . ROC <k 20#7 o, TFic. DE . DTF 2 N R TS &S A QI HUE < 9 &
E R F ALY BAT — WA, DL 3 A HEFRIBE& R i AN (E R, ROC M4 T i (AUC) 2 0.972
(95%CI 3 0.948 ~ 0.997, P<<0.001 ), S 1 88.6% , 157 E 1 96.9% . 1Bt JRiaHRHT iR, FAL I AL &
F 1CU fE B a] e BERs 1] S HLAEE AR RIS B B4 28 K (1CU AEBERT[E] (d) 2 31.00 (18.25, 49.25)
It 20.00(8.00, 32.00), BAFBERE] (d) 2 34.50(22.00, 50.00) £ 25.00 (16.00, 37.00), SHLGE < HHE] (d) : 18.50
(12.00, 30.25) £ 8.00(3.00, 10.00),¥J P<0.05). 5t #B5ITAS TFic G DE . DTF XUl p2s R FRE
FECE DL bR A A e v 8 B AN (L

[8im] B IBL; MLRGE A ; L 5 31058 5 s N B iE

DOI : 10.3760/cma.j.cn121430-20250828-00462

Predictive value of ultrasound-assessed thickening fraction of intercostal muscle combined with diaphragmatic
function for weaning and extubation outcomes in neurocritically ill patients
Wang Kui, Fan Xiaoli, Zhang Wei, Fan Zhen, Chu Guang, Li Xinchun, Guan Tingting, Zhao Shoucat
Department of Neurology Intensive Care Unit, The First Affiliated Hospital of Wannan Medical University (Yijishan
Hospital of Wannan Medical University), Wuhu 241000, China
Corresponding author: Fan Xiaoli, Email: 19631243@qq.com

[Abstract] Objective To investigate the predictive value of ultrasound evaluation of intercostal muscle
combined with diaphragmatic function for weaning and extubation outcomes in neurocritically ill patients. Methods A
retrospective case-control study was performed. Clinical data of patients receiving invasive mechanical ventilation via
tracheal intubation admitted to the neurology intensive care unit (ICU) of The First Affiliated Hospital of Wannan Medical
University (Yijishan Hospital of Wannan Medical University) from April 2023 to April 2025 were collected. Patients

were divided into a weaning failure group and a weaning success group according to weaning and extubation outcomes.
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General baseline data, eye opening and motor reaction scores before extubation, air leakage volume of tracheal intubation
cuff leak test, cough ability before extubation, routine blood test and blood biochemical indicators within 48 hours before
extubation, and basic vital signs, respiratory mechanics parameters, arterial blood gas analysis results as well as intercostal
muscle function indicators [intercostal muscle thickness at the end of inspiration (ICMTei), intercostal muscle thickness
at the end of expiration (ICMTee), thickening fraction of intercostal muscle (TFic)] and diaphragmatic function indicators
[diaphragmatic excursion (DE), diaphragmatic thickness at the end of inspiration (DTei), diaphragmatic thickness at the
end of expiration (DTee), diaphragmatic thickening fraction (DTF)] assessed by ultrasound at the end of spontaneous
breathing trial (SBT) were compared between the two groups. Meanwhile, the inpatient outcome indicators of patients
were collected. Binary multivariate Logistic regression analysis was used to screen the influencing factors of weaning and
extubation outcomes in neurocritically ill patients undergoing invasive mechanical ventilation via tracheal intubation.
Receiver operator characteristic curve (ROC curve) was plotted to analyze the predictive value of the combination of
TFic, DE and DTF for weaning and extubation outcomes in neurocritically ill patients undergoing invasive mechanical
ventilation via tracheal intubation. Results A total of 233 neurocritically ill patients undergoing invasive mechanical
ventilation via tracheal intubation were initially enrolled. After excluding 40 patients aged<18 years or =80 years,
55 patients with treatment abandonment or voluntary discharge, 11 patients with unclear ultrasound images, 5 patients
undergoing tracheotomy before extubation and 11 patients with incomplete clinical data, 111 patients were finally included
in the analysis, including 32 cases in the weaning failure group and 79 cases in the weaning success group. Univariate
analysis showed that there were statistically significant differences in Glasgow Coma Scale (GCS) score at admission,
eye opening and motor action scores before extubation, air leakage volume of tracheal intubation cuff leak test, cough
ability before extubation, rapid shallow breathing index (RSBI) at the end of SBT(all P<0.05). At the end of SBT, TFic
in the weaning failure group was higher than that in the weaning success group [15.76% (13.12%, 21.24%) vs. 10.00%
(8.33%, 13.33%), P<0.05], while DE and DTF were lower than those in the weaning success group [DE (em): 1.10 (1.05,
1.20) vs. 1.36 (1.25, 1.45), DTF: 18.75% (16.85%, 24.75%) vs. 27.27% (22.73%, 31.58%), both P<0.05]. Multivariate
Logistic regression analysis showed that elevated TFic [odds ratio (OR)=0.731, 95% confidence interval (95%CI) was
0.583-0.917, P=0.007], elevated DE (OR=4.494, 95%CI was 1.663-12.146, P=0.003) and elevated DTF (OR=1.381,
95%CI was 1.078-1.770, P=0.011) were independent influencing factors for successful weaning and extubation in
neurocritically ill patients undergoing invasive mechanical ventilation via tracheal intubation. ROC curve analysis
showed that TFic, DE and DTF alone had certain predictive value for successful weaning in neurocritically ill patients
undergoing invasive mechanical ventilation via tracheal intubation, and the combined application of the three indicators
achieved the highest predictive value, with an area under the ROC curve (AUC) of 0.972 (95%CI was 0.948-0.997,
P<0.001), a sensitivity of 88.6% and a specificity of 96.9%. Analysis of hospital outcome indicators showed that length of
ICU stay, total length of hospital stay and total mechanical ventilation duration in the weaning failure group were longer
than those in the weaning success group [length of ICU stay (days): 31.00 (18.25, 49.25) vs. 20.00 (8.00, 32.00), total
length of hospital stay (days): 34.50 (22.00, 50.00) vs. 25.00 (16.00, 37.00), total mechanical ventilation duration (days):
18.50 (12.00, 30.25) vs. 8.00 (3.00, 10.00), all P<0.05]. = Conclusion ' Ultrasound assessment of TFic combined with
DE and DTF has high application value in predicting successful weaning and extubation in neurocritically ill patients.
[Key words] Ultrasound; Diaphragm; Mechanical ventilation; Weaning; Extubation; Neurocritical care
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