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Objective: To study the application value of ultrasound diaphragmatic function assessment in guiding mechanical
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evacuation of patients with mechanical ventilation, and to provide evidence for clinical application of ultrasonic
weaning. Methods: Seventy patients who underwent mechanical ventilation and weaning in our hospital from
October 2017 to May 2019 were selected for research. According to the success or failure of mechanical ventilation
patients, they were divided into an experimental group (n=43) with successful weaning and a control group with
negative (n=27). The function of the diaphragm in the process of weaning was evaluated by the distance between
the right diaphragmatic displacement, the diaphragmatic contraction speed and the percentage increase of the
diaphragm thickness measured by ultrasound in the two groups of patients during the spontaneous breathing
test to analyze the value of application in the success of weaning. Results: The displacement distance of the
right diaphragm was gradually increased with time during the spontaneous breathing experiment. At 0, 5 and
30 min, the displacement distance of the right diaphragm was significantly higher in the experimental group
than in the control group (P<0.05); the contraction speed of diaphragm in the two groups of patients during the
spontaneous breathing experiment gradually increased with time, and at 0, 5 and 30 min, the contraction velocity
of the diaphragm in the experimental group was significantly faster than that in the control group (P<0.0S). The
percentage of diaphragmatic muscle thickness increase in the experimental group was significantly higher than
that in the control group (P<0.05). When 1.15 cm was set as the critical value of the displacement distance of the
right diaphragm, the sensitivity, accuracy and specificity of applying the suture success were 97.67%, 94.29%, and
88.89% respectively; when 1.45 cm/s was set as the contraction speed of the diaphragm, the sensitivity, accuracy
and specificity of applying the successful weaning were 93.02%, 88.57%, and 81.48%, respectively; when 25%
was set as the critical value of the percentage increase of the diaphragm thickness, the sensitivity, accuracy and
specificity of applying the successful weaning were 97.67%, 95.71%, and 92.59%, respectively. Conclusion: The
evaluation of ultrasound diaphragmatic function can effectively guide the clinical mechanical ventilation patients
to withstand the machine. After the evaluation of the displacement distance of the right diaphragm, the contraction
speed of the diaphragm and the increase of the thickness of the diaphragm muscle by ultrasound, the success rate
of the patient's weaning is significantly improved, and the above indicators have high sensitivity, accuracy and
specificity. Therefore, the evaluation of ultrasound diaphragmatic function has a high application value in guiding
the mechanical evacuation of patients with mechanical ventilation, and can be widely applied in clinical practice.

ultrasound; mechanical ventilation; withdraw machine; diaphragm function; application value

BIUBRGE R N PR L DL Bl sl 3 X R
£1% 77 0T R I R B ) A R AT A A S A
M —Fpyayy TR BRI R - R
T, BEATHUAGE A I B, I UL Z R R
B A B i L A SR AL ARE AR A 2
BUBGE . MR R RE L Gl RERR AT . R
HLAR O fili 5 251 0t B, 7™ B2 R 8 5 1 AR 35
B A A B e kA Ak e B AL G R
BL, wl i 2 R AR | TR K L S O AT Y
A, HAEBEIS [ R 46 5, REA AUk 5 1
BRI, AR TR TS g A
e, TE A I RE T L A ) o 5 e A A FRUPIL
BLEL SN i R BT 58 A A

FURT, 6 PR LA e R AUR L e RICUE

MR AR R AR WPRGR RS A B
W 2 ROy AR SRR R, Xy
VAN BEIE B AR FF LAY S REAR S, RO AT
BAEHEAT DN, S BUROIL R ARG XU 1o 12 4096 LA
B AR, R BRI T IR
NRERIPEAL , R4, JofE gy, i H ik w] L
IRSFHRAE, CAAEIR IR ¥ m i ™Y . A 9e R
P Al BILBRGE OB IR LEIRE , O i PR AL
RS HME, BARIEWT .

1 X&RE5FHE

1.1 —&ER
[F] o P 43 120174510 H 201945 H 7049 44



922

I PR 59 i 2 7, 2020, 40(4) http://Icblamegroups.com

BB K 2= B JE B BH = e 52 it AL A A< AR B JL
TEOL, REVLGE R ARV R 5 S,
O R RO B T 1) 52 56 21 (=43 ) FRUHIL 2 T 17 Xt
M (n=27), PIADRUE: 1)EH H EFIE AT
47Fi0,<0.5, PEEP<S cmH,0, Pa0O,/Fi0,>200%
WA % <30 min ' GF 55 2) A EARBEAT LA
SEFRRIT; 3B ERKIRAE T ARG A B
Zhm, JFEBANEES, RS, HEkR
RifE: 1)4ER<18%, BURM MR 2 . B A
MR HE; 2)ANEERMFERRE; 3)BAR
JUL S0 0 = ppt 28 UL PR 2 Sk e o KT IR 2 27 48]
Hrh B 136, 146, Fi#46~92(71.22£10.84)
A Lgmdast, Horh B3, Laofl, AR
48~87(73.73£12.06) % . PIALHLAGE < A9 Pk
B AR S TR L, 2R LG E XL
(P>0.05), HAT M. AW ZEIER K= M
J B PH 5 e = 2R A PR B 2 W A

1.2 Ak

BE B B N — o 20 2 3 AR R R OR 1 B A
A PEAG IR ML) R 1E . P4l /B Y H ER)
THEPIQSHA A 0 £ 3% 12 Wi {47 i L2 RE 1F
fili o WHKE A HLWGE B HE W EMmEKIESE, R
it 15 R AW b o E AT HOPL o R A 00 ) 7K
M, BHEZ MW, B LN 8 AL A
3 119~ a0 s 7 N 2 il = s L 0 O
By 5 PR A2 35°, 8 PR A R AL SR A
SpontEz, T AYF5 bR 15 BU3 A4S 0T I A5 3A A S
P . R 3.5~5.0 MHz4% 3k 148 5 2 4 )
AT £ R R B, LA EAE A S R, MR DAL
EAE A W R Ty, MR 700 . KR
N IR A A =S I B R -
I UL 4 3 R 10 447.0~10.0 MHz I &5 0 28 B
PR HCE B P R 5 sg A X8, i e ik
HEFEo~10M )5, e kMl 2 5 1 8] B
17, hsdam st Loy, 22517 0 & el s
LR, WLk )R A B A R L, S R R
B MR, HORBELE FIRALYE s KRN, FF
R RS E I e, I AR RIS 11
I WL JEE B [ AR JUL S 58 388 on e 43 b = (W SR g LS
J3 — P S A R LSS BE /S R LS B ) x 1009 17

1.3 MWEIERF
WA 2 BB A ROPL o R e pl R R A A L
{7 B B S R LA i 3 R JULJES 3 38 0 A 4 e

(R MBI BE TG 00 ), LA R 4% 48 A 1500 FHL R 2D
Y R TR R R S M (A O I LA A B 2 DA
1.15 e A I SHE s MR LI 46 3 B2 DL 1.4S cm /s M I
FUE; BRSNS 4 F A25% A i FLE)

1.4 GitF4biE

K HISPSS 19.040 18 A4 i A7 8 d o0, 756
TE A A0 B T R R FH S8 B A o 22 (s ) o
PIZH L3R R B, 24 P<0.0SHY, 2253 S8 it 2

S
2 /R

2.1 MABREEARNEKEE MR hryEMm
B AL 7% LE %5

P BB E e T I S G 0 R R A 0 L
N I B B s [B) 2 36 i, HLZEO, S, 30 minfif,
S 20 B G A 0 A LA B B A I T ) B
M, ERAGIFE L (P<0.05, £1).

2.2 MAEEEARNEEBFEMEREIFAIRAL
W 45 % B bh 3

WO 20 F8 AE S R I S ok AR ) I LA 4
R B R WL, HAEo, 5, 30 minff, SCE
SR O R LN 4 R B ] R T X R, 25
YR G2 2 L (P<0.05, #2),

2.3 MAREEEFHRELEPMBEIEEREMNE
5L b

S5 4 AR E FE R R I S5 0 R v A A9 iR L
JEEERE N 4y LA S X IR, 2R A G F
& Y (P<0.05, #3).

2.4 FB7E R ALTH B8 VE 4l X T AU A S 2R S AR
PUHMREE. HREMERE

P 115 cm i 0 A7 MG LA A% BE B 09 I
i, Ny H SO0 R T i R MR L oE B BE R A
SR R97.67%(42/43), 94.29%(66/70),
88.89%(24/27); H£1.45 cm/sBE N IR LUK 45 1 &
(I A, I FH LR AR T 1 SR BB | o R
5S4 010 93.02%(40/43), 88.57%(62/70),
81.489%(22/27); ¥525% % Ik ILJEE B 48 i 4 L
(I A, I FH LR Al T 1 RO L o R
B Moy 9 97.67% (42/43), 95.71%(67/70),
92.59%(25/27; #4).



P R LI RE AN 7E 15 2 MU B L R AERS &, 45 923

R AABREEARMNEREEMFREEPHAMBALHE LR (x+s, cm)
Table 1 Comparison of right diaphragmatic displacement of patients in different periods of spontaneous breathing experiments

between the 2 groups (¥ + s, cm)

25 51 n 0 min S min 30 min F P
SLIGZH 43 1.15+0.22 1.57 £ 0.59 1.80 + 0.66 11.416 0.0001
popiita:| 27 0.93 +0.34 1.21 +0.61 1.38 +0.72 13.756 <0.0001
t 2.0227 2.0057 2.0076

P 0.0048 0.0183 0.0177

R MABREEAFRER B EFRIEFHRINKERELR (v £5, cms™)
Table 2 Comparison of diaphragmatic contraction speed of patients in different periods of spontaneous breathing experiments

between the 2 groups (¥ £ s, cm.s™)

2H 5 n 0 min S min 30 min F P
Sy 43 1.41%027 1.79 + 0.46 1.96 + 0.57 7.554 0.0006
X HRZH 27 1.10 +0.22 1.52 +0.37 1.63 + 0.41 6.171 0.0008
t 2.0117 2.0129 2.0181

P <0.0001 0.0134 0.0124

FIMABEAEEFRIEHNRALEEEME SR (v +5)
Table 3 Comparison of the percentage increase in diaphragm thickness of patients in spontaneous breathing experiments

between the 2 groups (¥ + 5)

2057 n PSR MR LR E /mm W SRR LR EE /mm IR LR BESE NS 43 L /9%
S 43 2.01+0.22 2.44 +0.37 28.63 +20.11

X HEZH 27 2.11+0.27 2.35 + 0.46 19.46 +15.23

t 2.0117 2.0129 1.9971

P 0.1126 0.3957 0.0343

RAMBABEAMRAIBES. RAIWEEE. RAILEEEME S AR %
Table 4 Different distributions of right diaphragmatic displacement distance, diaphragm contraction speed, and percentage

increase in diaphragm thickness between the 2 groups
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