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E BH): WFITLr 4 A B (LA T TIARER 385 ) Ml 0 #E 2 R (bronchoalveolar lavage, BAL)I A4k 2 HE
PRVEROIR HRE I A HLAGE SR LR IR R SOCR . ik HEH20184F2H £20204F 1 H FEAEH T AR =
BE )L AE 5 2% Bl (pediatric intensive care unit, PICU)¥%3Z K0 141201 = AE i 52 HLARE <L,
K HI a7 B BE B o3 2 ke 8 Lo A BALA AR G 4, 6o, Fra B ILMHZhrgy . 1Lk .
L% SEXIAEIRYY , BALLLZS T BALIAYTY , HEVE I A 2 ) A= dw (R AE 0 5 K45 4148 T BALIK 5 i M
WA HERIT , SR HEE FEBALIGYT T 20 miniF 17, WESH 20 B JLBALIA YT 1 J5 W % I fig
RAEH T br 840, AP LHRR . HLBGE U] . PICUMERERS ) | 28 dfFEAR FITTA
RT3, 558 : MAIRYT2 h5 %8 & 88 (oxygenation index, PaO,/Fi0,). &N PE(dynamic
compliance, Cydn)i@iﬁ{ﬁﬁﬁﬂ%ﬁﬂm, ﬁ]ﬂﬁ:%’fhﬁﬁé}}f(partial pressure of carbon dioxide,
PaCO,) i % T F%(P<0.05), BEALUIAYIT2 hg LR FEFR B BALAL B W M35 (P<0.05) ; PIZIRYTS d
J I3 [ 55 2 )5 (procalcitonin, PCT). C-JZ W& [1(C-reactive protein, CRP). [14Hfii1%k(white
blood cell, WBC)¥J#iA Y7 Hii B & TP (P<0.05), BKA4LIAYYS dFMIEPCT. CRPE FH(LFBALAL
(P<0.05); BEAAIBALHEE 2 TBALAL, HLMGE AR . PICUMERBERT A FBALA, 25 A%
228 X (P<0.05), 4llE]28 IRAERHETICH B 22 5 (P>0.05) . A ULIGTT B 0% 96.67%, Wi
5 TBALALAY85.00%(P<0.05) . £5it: BALBCA YR sl HER 1k T A5 Bl 558 Ml R HLAWGE < B LT HER
FHCE I I RE {DUFX RE SN, 4 S HUBEE AR ) FIPICUAE: Be IR ), 388 2511 PRI 2
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Clinical application of bronchoalveolar lavage combined
with vibration expectoration in children with severe
pneumonia undergoing mechanical ventilation
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Abstract Objective: To study the clinical effect of bronchoalveolar lavage (BAL) combined with vibration expectoration in
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the treatment of children with severe pneumonia undergoing mechanical ventilation. Methods: From February
2018 to January 2020, 120 children with severe pneumonia receiving mechanical ventilation in the pediatric
intensive care unit (PICU) of Deyang People’s Hospital were selected. The children were randomly divided into a
BAL group and a combined group, with 60 cases in each group. All the children received symptomatic treatment
such as anti-infection, expectoration, and cough relieving. The children in the BAL group were given BAL
treatment, and vital signs were closely monitored during lavage; the children in the combined group were given
bronchoalveolar lavage combined with high-frequency vibration expectoration treatment, which was performed 20
minutes before BAL treatment. The changes of respiratory function and inflammatory factors before and after BAL
treatment were observed. The sputum output, mechanical ventilation time, PICU hospital stay, 28-day mortality,
and clinical efficacy were compared between the 2 groups. Results: After 2 hours of treatment for both groups,
oxygenation index (PaO,/FiO,) and dynamic compliance (Cydn) were significantly increased, partial pressure
of carbon dioxide (PaCO,) was significantly decreased (P<0.0S5); the above indexes in the combined group were
significantly improved than those in the BAL group (P<0.05). After S days of treatment, serum procalcitonin
(PCT), C-reactive protein (CRP), and white blood cell (WBC) in the 2 groups were significantly lower than those
before the treatment (P<0.05); the levels of serum PCT and CRP in the combined group were significantly lower
than those in the BAL group (P<0.05). The sputum excretion volume of BAL in the combined group was more
than that in the BAL group and the mechanical ventilation time and PICU hospitalization time were shorter than
those in the BAL group (P<0.05). However, there was no significant difference in 28-day mortality between the
2 groups (P>0.05). After the treatment, the total effective rate of the combined group was 96.67%, which was
significantly higher than that of the BAL group (85.00%, P<0.05). Conclusion: BAL combined with vibration
expectoration can help children with severe pneumonia fully expectorate, improve respiratory function, reduce
inflammatory reaction, shorten mechanical ventilation time and PICU hospitalization time, and increase clinical
efficacy.

severe pneumonia; mechanical ventilation; children; bronchoalveolar lavage; vibration expectoration; airway

management; respiratory function; short-term prognosis
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1.1 W&

YEH20184F2 20204 1 7 fH i AR %
BE PICURLIA 1Y 120451 5 AE Aili 48 AL AR E <8 LKA
WEFENT G2 0 ABEARUE . 1) 45 & REIR IR AE | S5
A TRX & R A, TS R R
(32 W bR o1 2 ) R IR X, 4 2 SR A A AL
B A B IR YT, H SR =48 hy; 3)
RS A 2 14% , K JE XA B 58 A% W &
HEBR bR AE . 1) &L = MR KA, fE/EBAL
SR B HE R AR 0 2) B 9% D) AE i I B0 0 4
PR R FE  3) G IR RE IR . FE Y
REAN A L il 58 B0 Wi 55 RS ik 52 008 o 40l Bk s 4
o ag e B o 3 sl g 0 oY B . R AT AR RS AL
A3 2H A UBALA (n=60) FIEEA 4H (n=60), P
HABJLME . R R RN LS E
1 DT 4 A BE 26 R LA TG e 35 25 5 (P>0.05,
F1), ARMFFRAEHT N R EREHEZE R S8
(HIt*5201801-011),

1.2 7%

i BOLY R4 PICUBE Wi 45 T Hi ke . 1k
W%, AR P R ER AL A R ACE I
WA XTREIA YT, FR R PYC U L AT A S it 55 175 W
o NS
1.2.1 BAL 20

BALIAYT R EI 58 H M ke, HEFRBALZE = .
BALAR [ % IS A8tk 4~6 h, HES7FplGEH, &
YL, B U)W % (heart rate, HR) .
I 5K (respiratory rate, RR). “F3J 8k (mean
arterial pressure, MAP)SF{RNEFE bR, I 4840 1
(pulse oxygen saturation, Sp0,)<90% i JLEE & e

F1 MAELTRILE (=60, x+5)

NEHE, 4eFisp0,=90%. PUAE S B ILEE
FHBR IR M G . 67 28 KJC B, X>3% HAEH
B ROCR KA T E Ik I By, SR SO AR
BT R R, s ) B R R S SE i BAL
AT o AR R H AR Olympus CV290HL T A
BE, AMLPE BOLAR I R0 SE BRSO, KA IE K
INALS (A 2.8 mmBE 3.6 mm) FY £F 37 Bl 1 YA 45
SR EFEREHARE, XL F g
SPGB, 45T 1 mL/ (kg 1K) 137 CA
FRER AR AKX 25 A il L il B R B SR SR
AR ERAL AT HEVE W R, BT REVE2~3 0k, Xt
A I )R B 4 AE B S T AN 5k 1) R A R e A2
VE3~SU, AR LT A2 P R 28 5B A7 o Wb ) 2
JE P R E VRS B, B B VR RARAS . A —
WAHEREAL AR 2520 v, T VB V00 A0 R 855 7 24
O . for BB L 28 il B SRS T A VR R v
W, BRI HEVEWI R RN
DI B LAE A iR AR, 5 BB LR A8 16 % sl 8 Rk
M shid %/ . Spo, M W F RS MR, R
S B IEBALERAE, FEBJLIRIER E 5 4k 22 BAL
IRYT o BALGS G AE A8 IK3 h, 4kL % U)Wl &
JUIRTE .
1.2.2 BA4A

Y5 T BALEK ARG HEE 7 2697, HhBALAY
A AERE T Y FBALAL, IR HEPR I : BALIRYY
H120 minBE F [E 7= PTJ-5000 2 4 9k sl HE R WL 1T 1R
SHEPIRYY, HPCEIL, VAR, R nlRER
ML BILTE S, 18 5 BILBUEM EMY, S
& KNI I6 7 Sk 1 15~30 Hz [ shis g
HEILEER, Mo A A R RS HERE,
i B ORI AR T S bR IR S RS AT, iR BhHERR
2910 min/¥, 3 W/d, RRWPEE ARG BILIKE
3~5Sminf5, FHATBALIAYIT .

Table 1 Comparison of baseline data between two groups (1=60, x +s)

25 F 1/ [151(%)] R/ % K /kg Wite/d /NILSE BRI 55
BALZ] 38(63.33) 5.28 £0.39 19.83 £2.72 437 +0.72 70.54 + 8.03
A 35 (58.33) 5.30 + 0.42 19.79 + 2.80 4.40 + 0.68 69.94 + 7.87
'/t 0.315 0.270 0.079 0.235 0.413

P 0.575 0.787 0.937 0.815 0.680
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1.3 FARIER

1) B M 2 B JLBAL IR YT | MG YT 2 hE &
& 15 %0 (oxygenation index, PaO,/FiO,). Ik —
A ALK 5 FE (partial pressure of carbon dioxide,
PaCO,) F 8 &1 P (dynamic compliance,
Cydn) /K5 2) lLi 4 B JLBALIR YT 7 AR YT
5 dJi FEE5 % )i (procalcitonin, PCT) . C-JZ i &
H (C-reactive protein, CRP)FIH 4l i i1 %L (white
blood cell, WBC)ZH AR M HE bR KF-5 3) HoAL
PIAL B LT IRBALIR ST B HER & BB
] . PICUME B it Al 28 disER, HrhfEk it~
Jil L PR e A 1T S — R VR s 4) TEHIRYT 7 AR AT
M RIT R, Jr ks ™ O dr, BILEW
BRI W SRR AR AR T 2R, S & AR A
PO TE R, W X 2 B C TG A B2 7 i b T 2% A I
ik QRAL, BILAERMAEEEAN K, 5%
T8 bR 4 0T TR R, M B X R B CT R A I s i v
KI5, L N>85%; @A : HBILAE
ARAEAEFN L 45 EHR AR A — E G, HRIXBIER
KA, R X2 s CT i /N B2 5K, e A 4 )
65%~85%; WILRL: HILIRITIFAERIKAE . 250
FERBAE AR AR A RN ERBCERE, SF

R=10 1+ WA+ A R

1.4 GitF4biE

e HISPSS 20.053 B AH G B s, 2 i Ll
PR . 28 AR AERAE N IFE TR, FHI(%) £,
HEATCR S s BILFRE . RE . RE . RAE W
FEAR A E FLAE AR I FE A . BALHEZR & . ALAGHE <
B[] RIPICUAE BE B M 45 S 1T i 48 45, Sk 0 )5 34
5 /T 22 MERNEZS /3 A, FHI B bRl 2 (R+s) 3R
N, YL LB ATLSD-tAG 5, 41 P He AT J A o
T ZEHT, P<0.0SHZERAE G FE L,

2 /R

2.1 WHREILIBITEIG PaO,/FiO,. PaCO,,. Cydn
bk 4%

AW 5T To e e AR R B, A4 LYY
58 W BALE BALER S 4R S HER iR YT, A 4R
JLIR shHERE TS A R MR RS 5 . B4 BALIG YT Y
To K& i 5 W 1 o Bk SR 45 4 ™ HE O R ORE R A, AR
B w—i VI ARE kA, HohBALAL H B —ad 1
SpO, I FE4f], 5510 ik 52 F1 R ZU % ik £5 3441,
A 20 Bl — i M SpO, T AN B ik 45 3 4], 5
PR B gz 2, AN BN R A TC I B 25 %
(P>0.05), ZiRMEF25s . JRRE M Sk B SR A PR S
Ut o ARBESE B R PI4IRYT2 hJFPa0,/FiO,. Cydn
PIBa P i B I, PaCO, & F % (P<0.05),
5BALAIRYT G th#, BRG41Pa0,/FiO,. PaCO,.
Cydn} i & 3% (P<0.05, #2).

2.2 WAREJLIBITRI/G PCT. CRP, WBC Lt

Widl B LIARYTS dJF fiLiEPCT . CRPAIWBCH
BORITETH B R R (P<0.05), BEAHIGYFS d iR
RAEFEAR KR TBALAL , HAPIfLiEPCT. CRPK
F B BAK (P<0.05, #3),

2.3 WMAREJL BAL HREFIEHFF L

BAABILBALHEE & W 2 FBALY
(P<0.05), ALAKIE K] . PICUfE B B A] B & /b
TFBALAL (P<0.05), #l[A]28 dJRIER A2 5
it2F i X (P>0.05, #4),

2.4 FHEILEYT 14 d IEFRFREL B
WA 20 B LIRYT 14 A A RCR I i 5 T BALA
(P<0.05, #5),

R2 WABFFEI A2 h/EPa0,/Fi0,, PaCO,. Cydnttig(n=60, x +s)
Table 2 Comparison of Pa0,/Fi0O,, PaCO, and Cydn between the two groups before and after 2 hours of treatment (1=60, x *s)

i) Pa0,/FiO,/mmHg PaCO,/mmHg Cydn/(mL-cmH,0 ")
TRITHT A2 h IRYT T iHYr2h IRYT T iHYr2h

BALZ 265.73 + 18.90 340.20 + 21.92* 52.07 + 6.84 43.80 + 6.28* 19.85 +1.83 28.94 + 3.12*

BG4 267.05 +19.32 361.28 + 22.08* 51.92 + 7.03 36.71 + 5.57* 20.03 + 1.85 34.03 + 3.26*

t 0.378 5.248 0.118 6.542 0.536 8.737

P 0.706 <0.001 0.906 <0.001 0.593 <0.001

“LIRYTRT AL, $P<0.05
*Compared with before treatment, all P<0.05
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K3 WAEEFTHIAIESFS IFPCT. CRP, WBCELER(n=60, x+5)
Table 3 Comparison of PCT, CRP and WBC between the two groups before and after 5 days of treatment (7=60, X +s)

. PCT/(ugL™) CRP/(mgL™") WBC/( x 10°-L™)
1RYTHI iBYrsd 1R H ihIrsd 1RYTHIT 1BITSd

BALZ 5.41+1.36 2.19 + 0.49* 29.76 + 6.28 15.84 + 4.20* 14.82 + 4.36 10.18 + 2.84*

S 5.26 +1.28 1.42 +0.35* 28.93 +7.01 9.37 + 3.02* 14.39 + 4.27 9.23 +2.50*

t 0.629 9.905 0.683 9.688 0.546 1.945

P 0.531 <0.001 0.496 <0.001 0.586 0.054

*SIRTTATHAL, $1P<0.05

*Compared with before treatment, all P<0.05

F4 FHEEB)LBALHER ETIL TS IEHRIL B (n=60, xx5)

Table 4 Comparison of BAL sputum output and short-term prognosis between the two groups (1=60, x +s)

45 BALHF# it /mL HUAHGE < H] /d PICUfE: B (1] /d 28 dfFHEAR /[ (%)]

BALZH 29.37 +5.38 6.78 + 1.02 9.42+1.20 3 (5.00)

s el 35.39 + 7.04 6.35 +0.93 8.78 + 1.08 2(3.33)

X/t 5.263 2.413 3.071 0.000

P <0.001 0.017 0.003 1.000

xS WARILIETT 14 AR KT R LB (n=60)

Table S Comparison of clinical efficacy of 14 days treatment between the two groups (1=60)

5 AL/ [151(%)] %/ [151(%)] A/ 1151(%)] e/ [H11(%)] SR [11(%)]

BALZH 4(6.67) 20 (33.33) 27 (45.00) 9 (15.00) 51 (85.00)

BAA 6 (10.00) 27 (45.00) 25 (41.67) 2(3.33) 58 (96.67)

X 4904

P 0.027

3 it IREER, IO A, R REUR

/N LEE Al 58 B A R, R S/ LR
FgE, PR RBRRERELTATLDAR, 5
IRAARLE, ANURBT 825, o) 2 I kg,
HABJUBGEG S5, b A S OHARHE™ 1 . JE
18 LR 2 5 ) 2 B SO ROV ZR A A, AR I )
VLS (B VIR NIVA) - Q@ A L) | Ve ) M b 9| R o
HARN, A EHREENEZE, WA SR,
18 B LI R TE 73 WA ) 5 | AN i RSB AN [ 7 B 3
&, HyMBGEMM, #—-EREMIEE, 5T
BOTAE M7 T EAE il A LA <L R
17 MNP IR A ) 2 o, SR LR R 8 0 A 0 A TR

JUBUS AR R EFE T BB R A 8
R A 0 0y e 4R s R A 58 B LB AGE R A
A U B R

BALJE i i £F 32 B8 % 3 U LU il B sl i
B JC T A B AR K HEATHEVE - I SORAG: I 23 A )
BIFROR, BB R, R, 4
b T BT I AR R SR AL, AL AR
NHEATHEVE, WEERAUE IR W, R IR I
S FERN QRS B g, [R) A B ER KRR R 28 1
Yy Joe, G A TR SR S S AR A, IR R AE
BN, ) IE AR A o] e 9 ) 40 T B AR AR, ik g
& T R BB 25 A AT R RA
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NEAE iR BN S, —E R R T BAL
e HAE il & oA ], [H B E BALF AR A W
¢ % FI 35 N E S W%, BALN ] TPICUW 2
LA AT ARBESE WoRBALYLE JLIAYT2 h
JiPaO,/FiO,. Cydn#iGY7 Ai M BT, PaCO, M
MIFPCT . CRP, WBC TR, HILIUFIHER
(29.37+5.38) mL, SIRBALIAYF I H B Ik 48 4801 A
JETRE, OSSR IR RSE, B
281 BANIE AL FE G R B A AT IR R, R BT R
S RN, 1 B B AL X HAE fifi 48 ML e AR L
Y S VR OR BB B R LHER TN ek i e 3
fe, HLZ2MEL ., BRI &N, BALA
Ao BILHEVERCR KA, R w /D, BALIA
J7J5Pa0,/FiO,. PaCO,. Cydnfl44EH TPCT .
CRP . WBCHUE I B2 B W 50 22, AILBGE I 8] A0
PICUfE B if Al Bl B K& FHAM AL, R 25
BALJGIA 1 B iy 75 A8 L oA 248 /N S8 9 98 e T L
fil S I A7

PR BHED T N ICUSE BRI TR is, XF
i B BALYA YT HAE it 2 HLBGE SR LA R4,
FLAE FH 38 42 2 A B R 40 345 1) Mo i 38 ) L
PRBNAL, A gL R R Y T R X s, A
A, 5N SR S BEHER T B ke,
IRSAR B A B . W s g
JEF R SR, AUHEIRSOCRE Sy B35, T
H 5 H g B rp il I B A 1 A LR #88 1L W A
W, B NLARS, &Falded, BILE &
U o AR AR S HEPE I i AR AR R
AR 2 AN [ T ) VRS g, Hoh 3 AR R Y
YER i iy . PR, S0 ERE RN
KRG, SRRMERFAT 7 18 B4R 0 R fe ik
R SR . ABFSEAEBALIAYT HiT20 min S
T4 ShHEDE L REALN st I A% Sl i A i P A )N <E
PR FIOBR A, AR 4 T BALRYAN 2, 9BALYME
VEMFE I AR DR R . APPSR . S BALALLL
B, BEA4IAIT2 hiPa0,/FiO,, PaCO,. Cydn}
BEWE, BITS diiEPCT . CRP/K - W] & %
i, BEWIBALEK A P 2 HEHE 1 X st J LI ) g
T 8 RE SN A0 B o A e ORI P e A A
BEPR 7 HEHR 15 (high-frequency chest wall oscillation
system expectoration, HFCWO){E}‘J?EET‘@@]@
FEVE il 8 8 2P N B (acute exacerbation of
chronic obstructive pulmonary diseases, AECOPD)
B, B RAF IR RO, ARk
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Sk

Lo RN, VLR T, 5. 3160 AR 48 & JLAN e s i 25
PESHEL ). R LR, 2019, 37(2): 86-88.

SUO Fengtao, JIANG Lili, WAN Jiao, et al. Analysis of bacterial
pathogen detection and drug resistance in 316 children with severe
pneumonia[ J]. Journal of Clinical Pediatrics, 2019, 37(2): 86-88.

2. A, ZEH 2 BaR R AR 2P S BRI E VR & PRk
PRVBYT HAE NS AU R BOBCR LGS . — D86l BT
e BEN LA RERIFZE 1], B fE Em 2R BE 2%, 2017, 29(1): 66-70.
SHI Zeya, QIN Yuelan, ZHU Yimin, et al. Effect of bronchoalveolar
lavage with fiberoptic bronchoscopy combined with vibration sputum
drainage on mechanically ventilated patients with severe pneumonia:
a prospective randomized controlled trial in 286 patients[ J]. Chinese
Critical Care Medicine, 2017, 29(1): 66-70.

3. VBRI, RAFN, WK, AL & 2T 4 S0 A B VE TR T

TS AP 7RO T SRR 57K 2 [ 7). e E 2y,
2020, 24(4): 759-762.
YAN Dengfeng, ZHU Chunyu, HU Miao. Xuebijing combined
with sputum aspiration and bronchoalveolar lavage via fiberoptic
bronchoscope in treatment of severe pneumonia and the effects on
serum inflammatory cytokines level[ J]. Anhui Medical Journal, 2020,
24(4): 759-762.

4 (PRILBIZER ) SR 2, JLRAE XAV 2 4 BETE
(2013f&3T) (7326 ) (DY) [J]. Hh A X B2 i, 2014, 30(5): 39.
Editorial Committee of Chinese Journal of Pediatrics. Guidelines for
management of community acquired pneumonia in children (2013
Revision) (excerpt) (4)[J]. Chinese Community Doctors, 2014,
30(5): 39.

S. BRar, 22, B8, A5 DR BRI 2T 4 S B B v
TRYT TAE AR 30 RWLEE[J]. Th 4%, 2019, 60(2): 137-141.
CHEN Li, LI Lan, CHEN Bojun, et al. Clinical Observation on



588

Rk B2, 2021, 41(3) http://Icblamegroups.com

10.

11.

12.

30 cases of severe pneumonia treated with Baojin Lisu Decoction
combined with fiberoptic bronchoscopy bronchoalveolar lavage[ J].
Journal of Traditional Chinese Medicine, 2019, 60(2): 137-141.
AR, JAIT, AR, A6, TEAE T 5 AL I B 5 SE TR IR 25
B[], Hh e B g2 24k, 2019, 29(3): 455-458.
SONG Shuang, ZHOU Li, CHEN Jingxian, et al. Pathogens and
influencing factors for death of children with severe pneumonial[J].
Chinese Journal of Nosocomiology, 2019, 29(3): 455-458.
XUGE, Bt BRAFE, A5, S HERTT S B BALX A AL <
FOE A WE I RE . A A AR R IE TR AR (7] IR R
JliFEZ2iE, 2018, 23(9): 1683-1686.
LIU Kuan, YANG Yeye, ZHANG Chunping, et al. Influence of
intensive sputum elimination program assisted with BAL on respiratory
function, vital signs and mortality of severe pneumonia patients
undergoing mechanical ventilation[ J]. Journal of Clinical Pulmonary
Medicine, 2018, 23(9): 1683-1686.
Pulsan F, Sobi K, Duke T. Continuous positive airway pressure in
children with severe pneumonia and hypoxaemia in Papua New
Guinea: an evaluation of implementation[]J]. Acta Paediatr, 2019,
108(10): 1887-1895.
73'3?"%, R, KA, 25 @R —AREE PRI P A L A
RAGIAZALWI HIREE[]]. T S LR, 2019, 34(6):
513-516.
LI Xueqing, WANG Lina, ZHANG Li, et al. Application of alveolar
lavage fluid mNGS in the etiological diagnosis of children with severe
pneumonia[ J]. Chinese Journal of Practical Pediatrics, 2019, 34(6):
513-516.
L, K, OB, AF. £ AR SV BRI X AR i 5
i AT RONER[J]. P EVN LSS, 2019, 26(1): 27-31.
YUAN Yuanhong, ZHANG Hui, ZHANG Xinping, et al. Effect of
bronchialveolar lavage on mechanical ventilation in children with

severe pneumonia[ J]. Chinese Pediatric Emergency Medicine, 2019,

26(1): 27-31.
FRETAT. HEPE )y 06 TR Ml R £ 4t S S A I e Ve AR TS AL
SAEJLPFIR T RE RS0 7], Eﬁ%% 2019, 32(4): 154-155.

LAI Shuzhe. Effect of sputum drainage on respiratory function of
children with mechanical ventilation after bronchoscopic alveolar
lavage[J]. Chinese Journal of Medical Device, 2019, 32(4): 154-1S5.
AR, SR, 25 SO LI A R ShHER IR X TCUNRY T I E
L il 5% B A B B DI RE Y SE I (7). A iC e B BT 5 i
J, 2019, 26(8): 1325-1328.

WANG Jun, ZHOU Ting. The effect of fiberbronchoscope alveolar
lavage combined with vibration sputum drainage on blood gas index
and pulmonary function in severe pneumonia patients treated in
ICU[J]. Labeled Immunoassays and Clinical Medicine, 2019, 26(8):
1325-1328.

13.

14.

15.

16.

17.

18.

19.

BRI, X0 2, SRS P4 S BRI A A R e
I TS 98 P A AN 5K B AR BOUH LI PCT Alhs-CRP A 1.
R BE 252435, 2019, 31(9): 26-30.

KUT Shibo, LIU Qingyun, ZHONG Qungqiong. Effectiveness of
bronchofiberscope combined with ambroxol bronchoalveolar
lavage in treatment of patients with severe pneumonia associated by
atelectasis and its effects on serum PCT and hs-CRP[J]. Medical &
Pharmaceutical Journal of Chinese People's Liberation Army, 2019,
31(9): 26-30.

05, BN, =5 e b, A5, T 28 S L el e A m SRR 3
TP HERAICR AR ]]. § B2k, 2018, 33(14): 53-55.
YANG Fang, HE Linxi, FU Yuanyuan, et al. Effect comparison of
discharging sputum between high-frequency vibration and percussion
on back for severe pneumonia children after bronchalveolar lavage[ J].
Journal of Nursing Science, 2018, 33(14): 53-55.

7 2%, BT, ARH, A 2P SCBET SOV R REE A SIAR it A R
LIS HTHER RSN []]. 1L BR 5 B F41, 2019, 40(4):
24-26.

FANG Xing, ZENG Xuefei, ZOU Lj, et al. Effect of bronchoalveolar
lavage under bronchobronchoscopy on arterial blood gas analysis
indexes in children with severe pneumonia[J]. Journal of Liaoning
Medical College, 2019, 40(4): 24-26.

TR, TR HUBIR ShHEB I & 46 IR 0 W I R 7Y il 2 -1
PERH ZE VR AR & 47 B P RN (7], R B AR R Ak,
2019, 40(1): 25-28.

YU Meiling, XING Jie. Combination of mechanical vibration
expectoration and pursed - lip breathing for older patients with silicosis
combined with chronic obstructive pulmonary disease[J]. International

Journal of Geriatrics, 2019, 40(1): 25-28.

TSR, XU, AU, A5, AN [ H 7 ik 0 T R 48 P KL i
PG A PEIN TR IR R AR AR []]. 5 = ZE ey

42,2019, 41(18): 1782-1788.

ZHANG Chenchen, LIU Linglin, SONG Shuangshuang, et al. Efficacy
of different physiotherapies for pulmonary rehabilitation in patients
with acute exacerbation of severe chronic obstructive pulmonary
disease[ J]. Journal of Third Military Medical University, 2019, 41(18):
1782-1788.

XUBH, RAZAL. L4 SO B E e A FLAE T 48 LA A0
T B R AR I S A S [ 7). LRk 224 2R, 2019, 25(8):
25-28.

LIU Yang, ZHU Caihua. Effects of bronchoalveolar lavage by
bronchofibroscope on bacterial clearance rate and disease progression
in children with severe pneumonia[J]. Journal of Pediatric Pharmacy,
2019,25(8): 25-28.

W[, PIVINA, DRI 274 SRS BEMRE LD & ik S HER
TE FAT AT R HUMOE R H PRI [J]. Hh e A AR e A A



LY BEREVE AR S PRI L FAE I R AU R ILRIR RN 2050, 4 589

(FLTFHR), 2020, 13(2): 138-140. patients with severe pneumonia undergoing mechanical ventilation[J].
YANG Guobiao, SUN Xiaojun, XU Mengmin. Application of Chinese Journal of Critical Care Medicine. Electronic Edition, 2020,
bronchoalveolar lavage combined with vibration sputum drainage in 13(2): 138-140.

ARSI g, S, A, s, MR 4 TUVE
it Y 9 O AR T % 50 % 2k A o i 4 LA AR LAY i
PRI FI[T). iR 58443, 2021, 41(3): $82-589. doi: 10.3978/
j-issn.2095-6959.2021.03.015

Cite this article as: LAN Tingting, ZHAN Lu, DENG Quanmin,
HUANG Qin, WU Li. Clinical application of bronchoalveolar lavage
combined with vibration expectoration in children with severe
pneumonia undergoing mechanical ventilation[J]. Journal of Clinical
and Pathological Research, 2021, 41(3): 582-589. doi: 10.3978/
j-issn.2095-6959.2021.03.015



