Frontier Forum of Clinical Medicine

I R EE 50 A&t iz
3 GO 8 HIeRA 1.002025 4
EER R | TS (ISSN) = 2972-4457(P) / 2972-452X(0)

PSP R AR & B RE AR VDT BB Y
HE B 48 8 e 4 K R

HHE
LiEPARER
DOI:10.32629/ffcr.v3i8.18358

[(f ZFE] B SATRIMRIAL I 5 8K & 28 B i BOK AU W 5 835 I o e BARE ) 09
®U. Frik: B 2023 4 2025 F 3 A AR B0 I LE I &, UMMM E LS W, &
40 7)o A PBAE MAT LB BRIF AR T, HHE A RAKSRIM RIS T, stbma
My he. EERE ., REMAFEANGIENEF IR, 2R ALARKBEALEFRRTFAE
HRFEA (P<0.05) ; ARAKEI LT3R, KERDESTHEA (P<0.05) ;
FRARBIEDE KT A (P<0.05) o £it: WIMRILHZRS LHEEFRRATAE
M EHGER TR, TAKKEEF WA, WHRBILES E, HARENE, HRS
HWERDFE, REEZERL,

(g AFWHF: RIS, KiE
HRESES: RG0S XHEIFRIREG: A

Effect of Extracorporeal Diaphragmatic Pacemaker Combined with Airway Clearance
Technique on Pulmonary Function and Success Rate of Tracheal Tube Removal in Patients
with Tracheotomy
Jinjin Huang
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Abstract: Objective To evaluate the effects of extracorporeal diaphragm pacing combined with airway
clearance techniques on pulmonary function and tracheal tube removal success rates in tracheostomy
patients. Methods A total of 80 tracheostomy patients admitted to our hospital from April 2023 to March
2025 were randomly assigned to two groups (40 cases each). The control group received standard airway
clearance procedures, while the study group received combined extracorporeal diaphragm pacing.
Comparative analysis was conducted on pulmonary function, tube removal duration, removal success
rate, and diaphragm mobility. Results The study group demonstrated significantly higher maximum
inspiratory volume (VI) and maximum expiratory volume (VE) (P<0.05) compared to the control group.
Additionally, the study group showed shorter tube removal duration and higher removal success rates
(P<0.05), along with greater diaphragm mobility (P<0.05). Conclusion The clinical application of
extracorporeal diaphragm pacing combined with airway clearance techniques in tracheostomy patients
effectively improves pulmonary function, enhances diaphragm mobility, reduces tube removal time,
increases removal success rates, and promotes patient recovery.

Keywords: tracheotomy; extracorporeal diaphragmatic pacemaker; airway clearance technique;

pulmonary function

515 BN ARG TEEE BOR BT LU BhHER, ELERRILLY
BV RN TRIE IR EIRGE 1 5 BECICE PRI IR, MO N RN . AR SN IR L

FBl HRARXARIE R T G, iR PR E 15 A B
AL, THE RIS < WA B LA RS R IR e A XU 5
SUEANTINE R UIC /) SitANGK, SonEE TR, S
BRALS SRR, R, M TRBEFEME, WAL
Tt BB BRI SCE IRVLEhBE, 2B E R T &

PR R T IE QI LB, JEIE Tl RE T RO 55
WL S AT 7, B8 A, RS AOE RS BRI G
Fs BEE AR MRS, (HH R OC T I5e e N I T b
BT, BT BT, BERFAMIMBIE S 35
R A5 U BRI BRI U VDT 8 Il D ae LSRR RO

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 43



Frontier Forum of Clinical Medicine

I R EE 50 A&t iz
35N 8 HeHRA 1.062025 4
KA WL | TS (ISSND @ 2972-4457(P) / 2972-452X(0)

URC, RRACRTI RS T RIS E AR, BRE T .

1 BRt5AHZE

11—k

JEHY 2023 4F 4 H—2025 4 3 H ARE 80 il L& VT i3
PABENLMEE R, %% 40 Bl WU, H4cth, 22:18, 4
% 36-75 %, $ME (55.3615.62) % ; JRFE 32-58 d, I{H (43.66
+3.69)d. SHEELH, BActl, 21:19, 5E# 37-75 %, ¥IMH (56.41
+571) % WiFE 33-60d, ¥MH (44.78+3.85) d. WAL
B REAR R ottt . FEZRBIRIXT LR WZE S (P>0.05)

N : OBPARBEE VI BE . @M RIERTE
COREARANAFEFES SR HEtatk: OFYES
HENEIRE . @RI E . O ERNIE M T LS

1.2 J7¥%

1.2.1 XJHE4H

4T BREREREEATI: OFA5IR: dEidirisds
FIWT AT N i RS B, Ph B R A E AL, M
B AR A 30-45° L AR, SRR SE, @I E N
TERFRE B N WY . @1 B IR AR A7 Bl il kb
B, PENRTFEMR, @SS RN, AT
Z b NBEBSMOT, &% 40—50 ¥, RIR 10—15 43
B, RABDIRIR. WIS SERE, 18 BRI I,
MUBARZD T T B IR BN HEHLEAT T, Sy 20—30
FhaEpE, AR 5—10 735, HHRTERIR RN TT, wid
PRBNPAR IR . ONZWN . B RFFIEMY, $EAR
BT BEWE M, BREERIRAERA, B
HEA RS, B A DUE 2 &) by [N HE, ABIRES
Sl . O] BFERRFRFIEARA, 515 8HES
WA, BRERIE I AR ORGSR, BIR
gk 10 35, RR 2 K.

1.2.2 Wi

FEX AR RGBT Hok, M
B REF BRI R LR A 2 B R R E
MRAL, K DS P A FEUR P 3 ) TS U A 3 L SR L
1/3 HMERAL, FLARTEA BRSO UM 45 vh 26 5 28— iy 8]
LHAL . RIEIRE A 40 Hz, BKPPSERE®N 0.2 ms, Hrtie
WLARRSE ST W AR IR N B, 8 Y 20-50
mA, G GREEANIE . REREFSERE [ 30 206, B
KU, 8RS R WALIRIERHESE RS, SR < B
THEHAAT T

1.3 MEHRFR

1.3.1 JifiZh@g: MR i R AR KRR A PPl
FIN R RERARAL, MR, F SRR B A RE RN
Mk, ERERRAE: BEKRERZE, HIIRAEES

BRI AL, AR RIS .

1.3.2 Guil- Wik I o) (B2 3T TRk 5 1 48
NI PARARE I GRE R, B AR, MR e
W A ARG L PR PR X R 21 S R, 48 /N P R
FRRIEED S

1.3.3 MRS BNE: i s 40T Fni A T 15U IR AL 30
FE, NFHR 2 R GE .

1.4 Geil% o

AHFFE IS EE AGE T A SPSS 26.0 4R 4MHr. (x &
s) MFIFETEL, ¢ NI, n (%) REITETER, X2
IS . P<0.05 BRZERAE L.

2 #R

2.1 P RESR bR LR

W F 20 T o R IR S R B K IR A 380 v T TR A
(P<0.05) . W#*E 1.

1 W RETEAR LR (x Es)

1| Bl AR (mD AR (mD
A B T FJE T AT FJE
T 4| 32698+ | assss+ | 31778+ | 49697+
;é 0| 2657 36.33 17.87 39.65
Xt

| 4| 32874% | 39696L | 31941 | 41125+
a0 2712 30.36 18.12 35.43
t 0.293 12,275 0.405 10.196
P 0.770 0.000 0.687 0.000

2.2 PHEHIRE I A AN ) 2R L4

WFRAKE I (2978 +134) d, KERIIEN
87.50% (35/40) ; XTHEAHIKE ISR (36.78£1.69) d, 4k
B RINHN 65.00% (26/40) , P ZE R R, t=20.527,
X?=5.591, P<<0.05.

2.3 WAL TG 5 IR LS 30 B LA

FnG, WARHLARIGESIES (12.69+£0.78) mm, *f
M4y (12.7540.84) mm, HEILZER =0.331, P>0.05;
TG, SARARIESI KSR (13.55+£1.14) mm, *f
N (12.9740.95) mm, #FFRAHRFXTHY =2.472, P
<0.05.

3 itig

SEUFRRARGEEEMFREKPSETHENER
Jik, ARFAELR RS G R, A7 DU S R — R4
HRIE IEFEEOT, NGB IA 565 ML BI85
WS S S BT AALA, A T SE R RO, Rl BT
BE IR, WRARARIL, MUK SR Z s e B
SR WA B T R AR, RIS, TR RO
IRC, i HL, KB T AL B SR B PR AT 51 RS AL P 1 22 46,
ARV B 2 B2 R UL, D A0 K B s 8 RO,

44 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.




Frontier Forum of Clinical Medicine

I R EE 50 A&t iz
35N 8 HeHRA 1.062025 4
KA WL | TS (ISSND @ 2972-4457(P) / 2972-452X(0)

FRICIRIRE ORI R, PRIk, A AT 250 4k P ik
Wy, (RHENRILTREVR S, 2 H AT PR b A3 g e (1 2 22 ] R

PRGNSR D HER S5 UE B R R A B VAR
BEHRR N, AR RE R s BOR R AR . Rk, BRIk
FORASMIBUER L TR VIS TR, 48R ER
BEE T PTG Rk S T e e, ikt SO T TS
KIS A KPS R i T3 R4 P<<0.05, HIESK TiX—
Mo BT, WABEMBERE, IR e
IR 22 R RS UK, ELEERNBUIRALAR S, S B
Wi, AT B i BRL IR W4 70 Fni 7950, i IR ALED RE (9 i s
Al BB B IR R, RIS BN S R R
RN [, SRS PRI Rt A A RO
AL T BT HEA, A TG RIS BT DS A I B 0 WA
61, S 4h, AUHIE TSR I 1) 6 T % R4, R REh R
TR P<0.05, $on iSRRG SRR
ReMS A a U VIIPIT I, SREIRE IR . X—MR RS
A T2 R E A . B, MR T
PUER A WP R Co U AT BRI S5, O IR LI 21K
SRALIPIR IR 77 HR, IRALDIRESR T AT BL S AGE RS H AR
TR R A R PRI BCR 38 3 e IR P LUSC A48 70T 9 0 i B £t
) JI3CRE, T RS R I D T BT IRGE BE 7, kb e
WA ThU-S), P& LA B E, JRIRI B0 T R PR
R . HAFERI AR, AU T B IR 3 B2 e o0
HRZH 2 2 P<<0.05, A Jyix 3= B2 PR g M Aae f W 7
SRS RE AT RIS, SRR T BRI R LA B AR
KA, BT WA 4EThRe R E T IR R A A AR
FEREAT 4347, AR 3 B & AUE BRE H AR VI
BE TR T IR RS R8T & . S5k
AR T EAR L, IX RIS TR0 S AN B AR 4
YIRIA ROER, IR R LI ReIF R £ Bl gk, Sk
BT FRARHIA BRI, R AR E R ALER -, B
TP I S A AR D RRRAS , R ) B A R
F At o BT i AR ) B AR R IR T T BT i
Tob PR3 R R RE 1) R A U, i/ el T R S R 2R
R AR, (2T BE AR,

g5 EWtAL, MAMIBIUER R 3B G OE EE R R T
I B IR R T30, d s PR B i IR LT R, 3 SR

Ry, Rk ippERR, WA S R RS, gRRRE
], B R %

[53% 3CHK]

[11E A8+ b hERE R RENRTERLRH
B T PR X A YT B 3 B RAR R R T F R e [0 5F
T B F I % 4,2025,48(5):417-422.

(IR F LM AH AR EE#ES KSR EHFERARER
KGR Ay R [ 80 a5 bR 2025,30(3):512
—515.

(3128 9, 7K otk 28, 0 Bk 2, % B 30 L R SR & L R
ARSI A GBI B 2R R E R F I+
E B 4 & % 7 %,2024,39(10):1474-1480.

(418 U, B R BB, E RN R MR B AA L
J& B 5 R X SR AR 45 A 0 TT A i ol Bk B A8y R B
[J1.% [E 4 & [ 24,2024,31(18):38—42.

IR EX. 47, % B E A 747 B KRB A 5
Fe VAR B e ARGV B s e % m01.al 1 5
4 f5 E R E #,2024,12(3):151-154+158.

(612, Tt 88, 0| B &, % AN R B E R XM E I
BEREARENTEFRENY WL P EREE ¥
%,2024,39(5):641-646.

(719 9 4, 25 080 21, 5 o5 R . k40 B AL A2 39 Bk & 7 ) 4%
BXMEFFRENITEH W RE WY HOLEI +HES
4 72 %,2023,33(14):81-84.

BIEL & HTTHYE. R EFFELARRKASE EREK
XA o R TT B A R I T ORI R E
W% 2 4,2022,24(5):504—507+534.

[91FT W 3&, | 2 kAR ik 3, 48 0 4fF BN T 5z R 4 g AL
REBENMEFRECY T AL RA MY NI BHE
% % 1%,2022,42(6):608—611+615.

(10100 sk, BR i, 1 A &, % AR 4 g AL A2 48 28 78 8 0 ot o
A Ja B AL B I R R LI 0. 1 R A 52 3 1R 2 22 75,2022,2
1(4):440-443.

EEEN:

F3## (1986.07-) , %, X%k, LEAFTERA, K
H, PR, BFRG @A AH,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 45



