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EE (DTee) HARKBNEE DT X ENHEEHSHR DT 4B A a5 T BAK T NE., R SBT %4 %
MR AETRMND A HEER T LAKL[DE: (1.30+0.38 vs 0.99+0. 14) cm,DTee: (0. 19£0. 04 vs 0. 13+
0.05) em,DTei(0. 2540. 05) vs (0.1640.06) cm,DTF(33.81£10.65 vs 23.23+6.54) %, P <<0.05], % DE #§ & #
I BAE 5 1.17 cm B, T ALK 4 Rk oh By 8 JE 3 69. 70% , 4% B E 5 90. 90% ,ROC # %4 T @ # (AUC) % 0. 809
(95% CI :0.683~0.934); % DTee th & E W B A 0. 14 cm B, T B ALK 2 BB E E H 93.90% 4 5 E 4 63.60% ,
ROC # & T @ R (AUC)  0.831(95% CI :0.682~0.979); % DTei # & I F14 % 0. 17 cm B . F M HAL A& 3 8 HK
B H97.00% . 4% % E X 63.60%,ROC th & T H A (AUC) ¥ 0.860 (95% CI :0.723~0.996), % DTF 4 & & I5 F 14
30,50 %0 B, T RO AR S B9 B E A 60, 60% .4 R E H 90.90% . ROC # 4 T @ R (AUC) # 0. 800 (95% CI 0. 669
~0.932), &t BFEIHERENGEAHEFH L EEEF RN KRN AEB AT NHNKEE R E A RITH AN
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Application value of ultrasonographic assessment of diaphragm function for
determining weaning and extubation in patients with severe neuropathy

Yong Hairong, Wang Kui, Ling Zhangbin

(Department of Emergency, The First Affiliated Hospital of Wannan
Medical College , Wuhu 241001, Anhui, China)

Abstract: Objective To explore the application value of ultrasonographic assessment of diaphragm func-
tion for determining weaning and extubation in patients with severe neuropathy. Methods This study select-
ed a total of 44 patients who underwent mechanical ventilation and were expected to get weaning and extubation
in the ICU of Neurosurgery Department of The First Affiliated Hospital of Wannan Medical College (Yijishan
Hospital) from January 2019 to January 2020. The patients were divided into the success group (33 cases) and
the failed group (11 cases) according to the outcome of weaning and extubation. This study moved on to com-
pare the indicators of diaphragm function, such as diaphragmatic excursion (DE), end-expiratory diaphragm
thickness (DTee), and end-inspiratory diaphragm thickness (DTei), diaphragm thickness fraction (DTF) be-
tween two groups in the end of spontaneous breathing test (SBT) for predicting weaning and extubation.  Re-
sults The indicators of diaphragm function in the success group were significantly higher than those of the
failed group in the end of SBT [DE:(1.30+0. 38 vs 0.99+0.14) cm,DTee: (0.1940. 04 vs 0. 13+0.05) cm,
DTei(0. 25+£0.05) vs (0.16=£0.06) cm,DTF(33.81410. 65 vs 23.23+6.54) %, P <0.05]. When the opti-

mal critical value of DE was 1. 17 cm, the sensitivity of predicting the success of weaning and extubation was
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69.70% ; the specificity was 90. 90% ; the area under the ROC curve (AUC) was 0. 809 (95% CI :0. 683~
0.934). When the optimal critical value of DTee was 0. 14 cm, the sensitivity of predicting the success of wea-
ning was 93. 90% ; the specificity was 63. 60% ; the area under the ROC curve (AUC) was 0. 831 (95% CI .
0.682~0.979). As the optimal critical value of DTei was 0. 17 cm, the sensitivity of predicting success of wea-
ning and extubation was 97. 00%; the specificity was 63. 60% ; the area under the ROC curve (AUC) was
0.860 (95% CI :0.723~0.996). When the optimal DTF cut-off value was 30. 50% , the sensitivity for predic-
ting weaning success was 60. 60% with a specificity of 90. 90% and the area under the ROC curve (AUC) of
0. 800 (95% CI :0.669~0.932).

ment of diaphragm function has good application value in guiding the selection of the timing of weaning and ex-

Conclusion In patients with severe neuropathy, ultrasonographic assess-

tubation as well as predicting the outcome of weaning and extubation.
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L2.1 WERBOR
L2.1.1 ZEREBTRE WodE g A BT 58 5 A9 1R 1 4R

W BT A B T I Ch L SCBL AR L
ST I] Ch) OB 3R B A 75 1 A U A 5 2

I I G
L2.12 WEdts  O8F A B % ST A o)

(glasgow coma scale, GCS) AL HI GCS(H7) ;@
SBT 258 45 4 i 19 AL A <2 806 45 08 i R
(VTe) 34l S it (MV) R PRI 1% 5 54 (rapid shal-
low breathing index, RSBI). 0.1 s O W & & (P
0. 1) I H) (WOB) |, FF S W I # (peak expiratory
flow, PEF) s O UL & B AT 2 i AL L 2f bk i, < 1 %
FL B i A A T8 b s @I TR 38 A T A A S 5 L %
WK R S (o TR I AR T BB 8 A AT R R 0 B U A A
A 5 P R N AT I R S S T R R TR % U A
EEEE RN E R R E PN SR I DINYE T C R3¢
W B) B B 6] =2 hs P [RS8 1~ 2 ho ey ) B <<
h) ALK 5 A o RS B © 8BS EAL B AT
SBT i iy figs UL 2y i 45 4 42 48 i L35 30 & (diaphrag-
matic excursion, DE) [ IF I 7R fif JJLJE B (diaphragmat-
ic thickness at the end of calm exhalation, DTee) . K
SARIEWUEE (diaphragmatic thickness at the end of
deep inhalation,DTei) . i /L 3% JE 43 % (diaphragmatic
thickness fraction, DTF) ,DTF=(DTei—DTee)/DT-
ee X 100% .
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1.2.4 JRAUERJE R R B EM R L 40
30°~45°,7F SBT 4 s i >R JH 1 Jig (F445-: UMT-500) B
REAILIEAT A7 0 LT e . 4% R AR Oy ik R AT
O ORALEhE H 3.5 MHz Bk B T &
HHE PRI 5 RS N G AL DU IEAE
35 7 R SL AR 1) S O K ) A RS R A 0T TR
WU S 1/3 384, 76 BAR Y — 4 QL Rl B T MO
WR NG LIE 2, M IBORE 248 ) 1S WL 003K JF 5 1< il e
F1 <7307 LA FRAT e K IR LI 2 B2 . 3 0 o R ROR
LR MGNUFE FE L A FE 2. DE(em) = MR MR AL
FE LA Y BE B — P AROR IR LI B2 i B B, DU 5t 3 1k
BUOFE M s O FHMR A 10 MHz BUZRFER Sk, B T I
AT B iR 26565 8~ 10 Al ] B, 3 B F I BE 5 7w Bl IR
£ Kb 0 T LS g L AE BRARL A — 4E RS JE Tl BV A B A
s M RIBE IR IR/ R 0. 5~2 cm 40 DT, 43 5130
## DTei #l DTee, 3118 DTF, DTF=(DTei—DT-

ee)/DTeeX100% , NRALKE KA ¥ i B A & id HAE
AR BRI N B 5E R

1.3 Giitsfdrsk R SPSS 23. 0 #F AT G2
AP THECRORL L (Y0 Fom R y” R T i PR AT
B ISR R (o4 5) w9 41 18] 2R FH 6 0k SRR AR ¢
50 5 AF A8 43 A 09 3 5 5ok DA rb A7 £ (o 4357 8] 8D
L M(P s~ P ;) 5=, P4 ] B8k FH Wilcoxon Bk
I . R 32 TAERHIE 2k (ROO) PEH iR L2
it br DD, DTei, DTee, DTF X AL 5 T 1) 751 0 44y
. PP <<0.05 ®FmERHASITEEL.,

2 HR

2.1 —MELREBERL LA ARSI A 44 IR,
HorP LR T4l 33 B, OPL S Al 11 ), PR AL AR
FEE S A 2 WL A0 EE A BE SR RO R A T AL B
A ) O D REHE B | il A= Ak HR A7 TS AR A B I
T AEFE VR |2 7517 7 O il 32 ik 3 95 25 — it S il 0 1
FHE¥ LG FE L P >0.05, Wk,

1 —HMEMABILE

TH A (n =33) KA Cn =11 Y2/ Z/t r
51
% 17(51.52) 7(63. 64) 0.489 0.484
e 16(48.48) 4(36. 36)
a4 55(49. 50~70.00) 56(33.00~72.00) —0.570 0.569
2 Wi
i LB o 11(33.33) 5(45.45) 0.131 0.717
A RS i e 5(15.15) 0€0.00) 0.677 0.411
il J55 A1 1 fik 2(6.06) 0(0.00) 0. 000 1. 000
Fi5i PN 3 Bk R 5(15.15) 3(27.17) 0. 204 0.652
Jlii 458 7€ 2(6.06) 1(9.09) 0.119 0.730
I i “E  E 1(3.03) 0(0.00) 0.341 0. 560
M S A5 A0 4(12.12) 0€0. 00) 0.367 0. 545
I BT M 2(6.06) 2(18.18) 0.367 0. 545
i i 9 1(3.03) 0€0.00) 0. 341 0. 560
AN AN 4(2.00~17.50) 8(3.00~13.00) —0.560 0.575
A T ALGE S R/ h 21(16.50~44.00) 51(30.00~72.00) —1.859 0.063
AT IR 1.164 0.281
w 28(84. 85) 7(63.64)
= 5(15.15) 4(36. 36)
A IO il 3 Ak 0. 000 1.000°
7 29(87.89) 10(90.91)
2 4(12.12) 1€9.09)
Na/(mmol « L™") 142.47+5.15 142.78+7.59 —0.156 0. 877
K/(mmol + L™") 3.3(3.03~3.73) 3.55(3.08~3.78) —0.271 0.786
BNP/(ng+ L™1) 110. 77(57. 27~267.05) 209(91. 47~445. 48) —1.287 0.198
WIS &/ (pg « L7 0.01€0.00~0.03) 0.03(0.01~0. 45) —1.285 0.199
MaEE/ (pg s LD 71.6(39.00~184. 90) 123(76.50~169. 60) —0.678 0.498
Hb/(g+ L™ 108. 3320. 67 108.02+25. 06 0.042 0.967
WBC/(X10° « L1 11.7(9. 25~14.10) 12.1(10. 40~14. 90) —0.474 0.635
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2.2 VLB SBT 45 in MEHE AR Xt b LK
B4 B A SBT S5 R4k A T #Y GCS W % & T
KW 2234 G2 8 L (P <0, 05) s L& W 41
BFALE SBT 45 i SBP,.DBP ¥ 1 2 & T #L it 2h
W, ERHELFE L CP <<0.05) ; BOHL K T 21 8 3%
FERODILAR A8 A0 AE A8 2 IR S5 19 o L 2 3 3 v oLk

M, ZRAH GBS CP <<0.05), {Hi2, KKH
B TERALIR S Z 5 B AR BA Y o L 3 T AR
WA 2R A G #EX (P <0.05)., WA BREE
SBT 2550 i 1 BIL A3 <2 8, 3l Tk i A<, v e AR 32
(RR) WZ B B WP S 75t B0 i 8 Sk e 7 1 1
TGt #E (P >0.05), WE?2,

®2 FWHBE SBT ARBVKEMNRREFTNRIER

it | I (n =33) RKIBACn =1D Y/ Z/t P
W BB GCS/ 4 12(10. 00~14. 50) 7(6.00~10.00) —3.618 0. 001
VTE/mL 500(448. 00~575. 00) 510(450. 00~560. 00) 0. 000 1. 000
MV/L 8.90(6.75~10.35) 8.16(7.20~10.00) —0. 352 0.724
{/VT 34.00(25. 00~47.50) 36.00(30.00~45.00) —0.556 0.578
P0.1/cmH, O 0.90(0.55~1,70) 1.1(1.00~1.50) —1.632 0.103
WOB/(J+ L1 0.70(0. 65~0.75) 0.72(0.63~0.75) —0.545 0.586
PEF/(L » min ") 70(60~90) 70(55~70) —1.723 0. 085
pH 7.45(7.41~7.47) 7.45(7.45~7.50) —1.37 0.171
PaO,/mmHg 151(113.50~177.00) 125(98.20~147.00) —1.572 0.116
PaCO,/mmHg 34,0943, 36 35.3946.78 —0. 845 0. 403
HCO; /mmHg 24.60(22. 55~26. 00) 25.1(22.00~27.90) —0. 407 0. 684
Lac/mmol 1. 60(1.30~2.30) 1.60(1.20~2.10) —0. 149 0. 881
SBP/mmHg 130. 97423, 32 150. 36 =21. 37 —2.435 0.019
DBP/mmHg 70.484+11. 66 85.644-13.76 —3.57 0.001
HR/(K « 43+ 83.0616.91 92.734+19. 64 —1.578 0.122
RR/(K » 4+ 18.3343.31 19.0043. 87 —0.554 0.582
W 20 1R 7.586 0. 006

T 7(21.21) 8(72.73)

H 26(78.78) 3(27.27)
% K 548 FBE 2. 059 0.357°

Gl 13(39.39) 2(18.18)

h 9(27.27) 5(45.45)

BE) 11(33.33) 4(36.36)
W R A IR 4.143 0.126

{LiS 17(51.52) 2(18.18)

i 10(30. 30) 5(45.45)

[ 6(18.18) 4(36.36)
Jiti 5 A T 0.032 0. 858

T 21(63.64) 6(54. 54)

H 12(36. 36) 5(45.45)
WA A Jo R By 14. 586 <<0. 001

J 30(90.91) 3(27.27)

A 3(9.09) 8(72.73)

. ORATHAHNBEA L QO T EX AT EXHBEUNGEDR T, FEAP AT E R EAEULMP 55~ P 15)]
%T:;QakTRAEGERE v 0%, SBT A B EF R K% HR H 0 F ,RR AT R E . MAP # F 2 5h ki & . pH # 3 ik fn K
B E ,PaO, # 3 ik & 4 E ,PaCO, H 3 ik — & L8 4 £ . HCO; H BB AR, Lac H L% ,Pa0,/FiO, # & &4 4,1 mmHg=
0.133 kPa,PEF H " 5 4% & ,P0.1 # 0.1 s HEHAE .MV 4@ A&, VIE F P H#M A E,WOB =% 3,{/VT Kk bt

9% 46 0, SBP A Uk 4 £ L DBP 4 4F % E . GCS A # 47 3 FF 4

2.3 PHALHH SBT 5wt @ ALThfetE4r  WHL AL T
4H7E SBT 45 R i DE.DTei.DTee .DTF ¥ i 2 & F
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x3 WHSERE SBT £RERAIIEEIEFRT L
B W Cn =33) RIGHCn =11 t P
DE/cm 1.3040. 38 0.9940. 14 4. 000 <<0. 001
DTee/cm 0.190. 04 0.1340.05 3. 900 <20. 001
DTei/cm 0.254-0. 05 0.164£0.06 4. 631 <<0. 001
DTF/% 33.81410. 65 23.2346. 54 3. 090 0. 004

Ok NITERHHENGEDR T, QDD A BHLEF Z ;DTee A EARKRAEE ;DTel A% A KB AE Z ;DTF 4 B ALK

Ba#.

2.4 FENLTIREFE Br X T B DML A ROC il 2k
8T ROC #h £ 878 M 7 il i J& L DE, DTee,
DTei,DTF T ML & BT H AUC ¥=>=0. 8 HE

1 R R E Ry S, 3R TR RO PR A R S ( P
<<0.05), WFE 4. K1,

R4 BRI AL TH BEFE AR B AL SR IR B B M B

RN 95% CI

IR F A

U/ i 5/ P v R P

DE 0. 809
DTee
DTei
DTF

0.683~0.934
0.682~0.979
0.723~0.996
0.669~0.932

1.17 ecm
0.14 cm
0.17 cm
30.50%

69.70
93.90
97.00
60. 60

90. 90
63. 60
63. 60
90. 90

0.064 0.002
0.076 0. 001
0. 069 <C0. 001
0.067 0.003

100 —

- DTee
--- DTei

— DTF

Sensitivity%

20+

01 T T T T
0 20 40 60 80 100

100% - Specificity%

H 1 A F R 8 4 AR xR

B3k % B ROC w1 % 2 #7

2.5 WAHABRFIRIREG R o0 WA BRHEAE ICU B
At ] L e e IS 1) A A B 3% ¥ B8 it 4 X (P
>>0.05), W5,

RS WHEBEGRKRERSH

TH Pl Y€ t/Z Ig

ICU fEBehtfal/d - 8(4.50~12.50)  11(6.00~21,00) —1.467 0.142
S e B )/ d 24(14.50~41.50) 22(12.00~41.00) —0.326 0.745
SERE TR/ T T 11.80+5. 94 13.71+£8.38  —0.83  0.411

FRAEALFTHERNKEU L) X T EEALH A
‘%%ﬁ**#ﬁ%@i[AJ(st“‘PTS)jfﬁﬁo

3 itig
ft 22 T E MLAMC I R B TR AE T RO I K A
Wi 45 RS b % T e A8 T | AR B e A P I
224 )™ o 1Y) R PR A | A A B A | I K K 55 L R PR
Z A RS AF PR L , 52w U 288 AR AR RROPL AR A R T 1 TR
R Z . ARUEFORE AT BE R Wi WOILR S 7Y 3R By ik
1T 17530 s B AL 4 88 35 19 GCS W43 (12 43) B
0 TR AL (7 43 . 3% 5 LEON-GUTIERREZ
M A FEN TG T i 48 A B AR A OMLAR G TR 43
Prak5E b R R GCS=8 41 O i 28 J8 3% fE A L 4K
BT AR AR — 2, A, fE NAVALESI
P RS il R B GCS=8 43 [ B 4 7 L 4 1) % bk
RE SR MR H R E I EZE R R, L, X T it
2% FBE RO i 7 o O L R R R A AR . BE SR
SR B ) 41 5 < W2 8 3 A 38 i A R S AT R A
W Sl BN T AE FRUOML AR 8 I 2 WO 2H B8 3 2 T8 22 1
PEARJEE . XS AR AR — B, X B
Xof T 2 e A A SROD LR 1 L 78 03 7 R R R
B JE0 1 PR3P BE 3 O HL AR AR I 4k 38 % U FE47 4 Y
HEST . D350 IR LA Sy A AR Je R B W W2 UL, HC T e 2 5
TEH 2 PR e 4 1% 8 L E BB ML AR A I B ) O B 1A
REZ—. WEUE O AR EE BB
I L2 fE I 15 (ventilator-induced diaphragm dys-
function, VIDD) J2& & # AL 44 45 & Wiy = 22 1 2
— o — ISP 5T K BEALAE S 6~ 12 h B AT B
VIDD I H bl & HL B SRS ] 9 28 K i &S, 55—
TG Tl E T B8 A R A ) 0 0 5 b ke B 4 2 HL
— 563 —
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B 18~69 h BRIl B IG WLZE 451 . AWFos 8
R U2 A ESRODL R S R AL AR GE A (a1 51 b T
BT 21 h, SRS FR AR T R K A AL AR E SR
6], AFZ I A 2 [6) TG f 3 25 53X T e E 22 h TAEAS i
ARG, SO I L &I W 4 58 % 16 SBT 45 )
F % SBP K DBP 5y, i A BE 32 282 KA IR LR #8 T
TG IF I g O W2 R IR L D) A8 4 ng T 41 TR
22 ARBERE 7 Al AR B W L 55 ML fie o 448
JIES

AR R R T P A A Rk I R BE A
VEAG R L) 8 1) 822 T 5 O BOML AR A i B T
fit T EEARHED . PALKAR A ZUPYHF5E £ 88 DE 7]
S5O s L4 2 g i 48 A 22—, AT T4 5 0 R 1 i
MLk 4k & . A WF 52 & BLROVL AL 2h 41 DE F ¥ 2k
(1.30£0. 38) , B 8 & TR M2 119 (0. 99 0. 14>, H Y4
DEZ=1. 17 cm Tl I 4B B 2l OB 69. 70 %6, e S5 Pk
9 90.90% ,AUC 4k TR 0. 809, X 5 X & &
L2V ge i Y DEZ>1. 18 cm , T AL A 2 45k
PN 62. 3% AN 79 AW LS R ILT — 5. FE
FARGHALY S %" iy if 58 it & B 24 DE=1. 05
cm TR AR Ty AL A 0 BOEROPE RN R S M 43 0 R
87.5%F 71.5% X LI 4 DE<T1. 0 cm B ZE 45 il
BLLE W i) AT RE M I K DE A by b 2 58 3 3000 RE 75 4
ML E DI EE S g2 — . A A5
DTei.DTee . DTF J& [ W i JJLJE FE Ko H A8 Ak 1 458 F5 .
Hr, DTee K DTei Il 4 ML X Dy 1Y B0JRE 1 43 Ry
93.90 % F1 97. 00% . FE R ¥ 63. 60% ., X 5 REAE
B 50202 R WL 7 TV Aty R UL 3 T80 00 ok 2 i L 4%
HA R SMMEEA —5. A2, LEROLLE N
SRR Ay IR UL JRE B A7 A AR 22 S IR L AR E L K
(52 ) S5 2090 M {6 AS 40 DTF., 78 FERRARI G
SECTRIE S v e BB A LB E AR ] A RE K R AL
3B R FE 46 6 % H DTF=>36 % 1 & S L i 5%
JENE R 82. 0%, FE R A 88. 0%, FARGHALY S
AR gY K B DTEF >34, 2 % 19 I A% 2 ML 34 45 1 B
AR 90 %, K S ME A 64, 3% . DININO E 259 B 58
& LA DTE>>30 % Sy it 5 a5, T0000 ok 2 44 45 %) Uk
PRSP0 N 88 % M 71% . B & S A5
8 7R B DTF>>30. 8 %0y [ {E A, L 191 000 44 45 1 2 1
HURE N 89. 5% AR FE N 85.7% ., AW P LI DTF
=30.5% > [ A, MR Ty AL A G R R
60.6% ., 4 S M A 90. 9% . 5 FERRARI G %507
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