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Effect of balloon-expanded lung combined with manual chest vibration technique in tracheotomy patients with severe
neurological problems Gao Yesong . Xiao Wenwu » Zhang Songdong , et al. Department of Physiotherapy and Re-
habilitation s Anhui No. 2 Provincial People’s Hospital » Hefei 230041, China

[Abstract] Objective: To evaluate the effect of balloon expanded lung combined with manual chest vibration tech-
nique on tracheotomy patients with severe neurological problems. Method: Fifty - seven tracheotomy patients with
severe neurological problems were randomly divided into observation group and control group (28 in control group,
and 29 in observation group). Patients in control group were treated by conventional airway care technology. The
observation group was treated by balloon expanded lung combined with manual chest vibration technique in addition
to conventional airway care. All patients were treated for 2 weeks. After treatment, the amount of single sputum
production and the total amount of sputum production every week were compared between groups. Changes in pul-
monary oxygenation index and clinical pulmonary infection score (CPIS) were also compared after 2 weeks of treat-
ment between two groups. Results: The amount of single sputum production in the observation group was signifi-
cantly greater than that in the control group (P<C0.05). At the end of the first week, there was no statistically sig-
nificant difference in the amount of sputum production between the two groups (P>>0.05). However, after treat-
ment for 2 weeks, the total amount of sputum production had statistically significant difference from that at the end
of the first week treatment in both two groups (P<C0.05), and significantly increased in observation group as com-
pared with that in control group (P<C0. 05). After treatment for 2 weeks, the scores of oxygenation index and CPSI
had statistically significant difference from those before treatment in both two groups (all P<C0.05), and signifi-
cantly increased in observation group as compared with those in control group (P<C0. 05). No adverse reactions oc-
curred in the two groups during the treatment period. Conclusion: Balloon expanded lung combined with manual
chest vibration technique can effectively improve the sputum removal on tracheotomy patients with severe neurologi-
cal problems and increase the lung relation functions, which is worth to clinically promote.

[Key words] Balloon expanded lung; Chest vibration; Severe neurological problems; Tracheotomy

P2 FOAE S — R AR SRR 2. S B BOML AR 3R 4% M 89 Cacquired weakness.,
B RPLEEZE HAHFE R B IR AN B BT IET 45, AWHETS L T 7 L X e B K2 U,
B TARIIENAR I 4% 5 Sh SR . [R] IR R 22 ) fE
Wk 1183:2019-08-51 S AR 5 R IR B B HE R DR U 2 A A AR B

M 1. TR N R B B M B R A 23004152, SRk A ,
éj\%[g[%,Hgmﬁg#}\ﬁ@@%mggiﬂ,mmﬁg 1443000 RS i Sk e AR, T R R R WU

TEH T kA (1989-) W3 L BRI, 32 %8 D5 bt 28 B 52 7 T A BF 5%



R - 2020 4 5 H « 45 35 %4 5 )

PRIk oo A8 2 T ) A8 BT ol 2 T O B 9 AR RO
OHL L BRI LR A 2 HAE N B b R R B OB A
B AR A AR L S REAT 2803t e 3 i A 12 8
V14 HIF 83 o AR AU 7o R i A T e S A M AR
YA AR TN D T g e e SRR RE R ORI 4 B
I AR SR T 23 I8 ) Y I L s 2 R e L il
i B 7 51 T TR R TR YT R
(Y CIE A . AR S T AR BRI M IR T R 1 K
filh L o 25 6 S B R BB A A8 I L A AR
WO BRE 2 W R L3 s R BRS AT T
M2 FAE A b7 U VDI R WL R I 28 BRI IR
PR BUARGE T .

1 ARSI

L1 —fsH IdE 2018 4E 1 A ~2018 4 12 ] T
TR B N BRI I o 22 A D A B R T B R )
TP 57 1L 26 —12 Wy oy i A58 76 20 /90 P o I, A= i 4R
AEAR XS RS € RERFSEMEAL 240, AE 0 (62. 5£7. )% 5, 5
3190, 2 26 4515 /it Py ol 25 491, AR AE 32 ], BE4 A
B3 3 (6 i) 5 HE B o - D B A7 i TR 1 B O REAE
AR P BEL 2 1 B s o s O A I i B B BBR
T B A 2 W A ) 0 T A Y SR DA il
RV, il 25 A% il 8 2 ) 45 fili 78 2 o 1) B 5 © A B
B A BB ©.OIREAR R . B 57 B R F BEAL
o Rk o xd B S LEE L  Horboxs IR 28 o1, WL
SR 29 1, 2 2 AR E MR 0 AR IS Lo R s i T R
PE4r (Glasgow Coma Scale, GCS) %8 — % 1% & ¥F 47 Lt
B EREGI A ESCEA e, R 1L,
F1 2HBEH -BEORILE
RS i GCS R el B (i
F.7xt+s) (darts Urarty B il R
XHEZH 28 62.6+£8.0 13.144.1 12,0425 15 13 13 15
WL 29 62.4+17.0 13.61+3.6 129420 16 13 12 17

t/y 0.10 0. 36 0.23 0.02 0.15
P 0.92 0.99 0.82 0.90 0.70

L2 ik 24 BEWEEWAMTT BRI
SRR B R TR I R T AE 25 ~
30emH, O K HE Bk b 1111 70 WA 1) S 18 A 238 ) 2R 3 3
DRI, P B A A O A R T LS N R O 2
i o OXFRRA T RUH BLR <GB 57 2L 45 2 /i B 4R
LG RSR RS & 30°, B H AR R AT R B A0 HE IR
075 WO B U R I 0 53 5 LB I ) R AT 4 5 I
P BER R AN 155, B 45 T W %A 10min, 3331
SESIC A R AR IR AT S A A K
WA I L AR B R S T LA R IR Y. ©
WLEEAH LA R T4 0 A 5 00 R A AR X R A

il n

241

PRAGTT I [) B P e T Bk 208 I ity Bk 5 6 T i 48 7 1
AR AT B B IR T B BT A LA T A <A 555 il
W5 S5 RS A A — A= i AR B0 vl 4 2% 0T HR B
PR LA 78O HL A 8 b B A TR AR 5 B0 R O Al
PEATIR YT BRAE o $RAT A0 75 SO oK IR IR B R R i, LA
Gk o3 W W B SR B I SR/ SR . R 2 AR
7N GABC A R T BR 9 2 It 36 5 0 5 M 35 7 B a2 47 HE
PR BARARAETITEE AT ca YR IT N DURE 0 I 35K 4 1) — i
PR B R WE R RN 101/ min, 7 — i 558 8
5 B TR D (PRI A 10~15 W/, IR
I XU 55 R BRBE Y 2/3 78 W SRS 1 3s J P i T
SHE s bOIRYT N BUTE I R A ) AT O T
e B AR R S Sk DL b LA T 2 M £k B
P K2 181 A 2 T i 1) 1N 1) T 8 Bl T A e S 3
B J7 1] BEAT B 52 B 4 R B3R 7 I ] 2 10min,
BT R S RV IEAT R L A B AR BEAT IR G IR YT R AT
PR HR B IC K . R A WS —FF, e B ) 2k 17
TR R B IR R AN L 15s, IR JE 45 T IR
Lomin, 7353 4 f8 2 4 i A9 98 WAL R AT I B IE .
BRAEAT % T 7 AT KR .

1.3 FROGFE IRITHTEWE 2 4R HER (R
HEe i 55 1 R B8 5 2 PR B VR AR
(PaO, /FiO, ,mmHg) K I JK i #8 Jg& 4 3F 43 25 45 b5
(clinical pulmonary infection score, CPIS), CPIS J&
1 Pugin S5 i 52 i) [ R 8 FH A% 1 DA B 3 % 4 3 45
571 A R e N I S R G W =
W RGO S X i S IR 5 Y i R A L RN
S W) B SR Y 12 53 AR 2 0 b 0 g8,
PE0 0 5 1 (24 <6 43 At ] g R qEe ok il FH
EDN

1.4 %it5 & KA SPSS 19.0 G il 28k k47
Gt # ot IEBTRER - A 0 B LR . R s 0t
T PORRR T ot RO H IBYT TS T BCR T BC X
¢ K5 A IENA YT HT JE HBCR IS REAS ¢ K g s P<<
0.05 R ZRA G E L,

2 HR

2.1 24 BFHE N JRIT 2 HE, WEH R
URHE PR 5% B4 B 5 34 22 (P <C0. 05) 5 &3 Ji] HE P66
AT ILR 2 R AR 1 S HER B A 2 R
it A5 2 R R 1 XA N R
BEWE > (3 P<0. 05) , H WL 52 28 %5 6F [ 2 ik /1 5 B I
(P<<0.05), WL 2,



242

F2 2HBFIBTEHRE LK ml,z =+
WITRIE I LR G 2 A

ZiDTI . p
e P HERRR

YRR 28 2.2540.37 127.844+10.23 90.9149.31 16.59 0.00
WL 29  6.0440.65 128.53+8.88 60.04+8.12 28.52 0.00
t —26. 87 —0.27 13.35
P 0.00 0.79 0.00

2.2 2WBHFALIBANERBRLFSE JRIT 2
JAAR 2 41 8 F A A 1R BRI I Y A B A (3
P<0.05) , H W 41 A o) R 21 v 56 B J (P<C0. 05) 5
2 2 DR i 8 8% e T 4 B A 9T BT AT B R R (3
P<C0.05) , HWEE4H AL F X A4 (P<<0.05), L%
3,4,

3 2HBHERITHIG AR R
AR n JRIT AT WwIT A ¢ P
XFMRZH 28 255.96415.78 331.31+22.58 —13.19 0. 00
WELZH 29 256.13413.45 418.18+36.29 —24.89 0. 00

mmHg,x £

t —0.05 —10. 89
P 0.96 0. 00
F4 2ABFIRITHE GRS K 4 a £
21 5 n PER il BT A t P
XEE4H 28 7.1040.51 5.3140.43 16. 58 0.00
WELLH 29  7.0840.43 3.3640.41 40,07 0. 00
t 0.14 17. 54
P 0. 89 0.00
3 iFig

2 FHE T 7 0 I 8 AR G SR S R AT
T W86 56T B BEST 39 BT - o 1 2 2% B 5t BN il
Sl A S il A i A 2 45 il 7 45 O A 109 BOH
BRI AE A AORAE N T R ST N R AT
S RGBT AR A B OCHE L M R VIR
T 2R BT D v DL B I PR U A FRROA T

ST d T E S AN SR A TR R
AH L PR 47 DI RE - S U5 B8 B 8 5 1 3l T A it S 1 i
JIE R S R e 5 3 A R IS D AL N iR S AR S 3 R
SCRE R Z RO Z M2 AN EAE 5 U Z A )
TR s B A5 R M) T A0 B AR I B (8 SR S 5 L il S
e 3CnT DA = i 05, ik — 2 P B IR W
JEEE i b 2 T AR A I R L AR TR
WP S AR D RE A R AR . XF T AT PRI R S
F TR D) A8 T T IO T 0 L /N T I
UL T UL DT S AT S 0 ) AN RE R B M 1) A1 S
FTHERR . SR B 2 AR A R A A7 E
it LA A ] B PR G fis ) R B B R FLAB AL AE 22 - AN REEL
G i 2o 9 32 kA g A 5 D7 SOk FEAT HER L AT
G B A K i 2 4 45 I i ) T R B v o
e TEHEAT R AL 5 PR 3 HEER I A T 4 A

Chinese Journal of Rehabilitation, May 2020, Vol. 35 No. 5

Fe S B AR BEATHER

BRI i 152 A 2 LA ] 2 01 ok 4 5 6 0 U A
AR A R N T R IR SO R 22 18 L T
SORTFAE — D8 B T 45 SR DR v Bkl
Ji i 4 3 s £y i 9 A7 2 e 1B 0 YRCHE Bk A i B T RE
T GG Wl E RS L Tk TN RUE AT R
6 2 44 %0 M L 47 5 o S5 A< — S IR 8] AT A AR A [ i
0 22 B 24920 3 A1 o Jii 6 58 0 I 52 5K 4 Bl A 1
it 8 BT 7 A% 3 oA R S R 0 s A B 5 Bt
Z 55 R S A 4 il 9 38 o 8 LA L9 s L A AR S
FERCE T IR A AR Bl 3 5 I8 i i o T T e A Y
A IR LI g B T BE T AT RO Al T SV R )
He o BT 8 BRI il 2 U D) T B85 R N e
A R B TN A SR A R T DR IR I A R R
LUK il E CT 5245 7 3% 8L s A fili & 0F % e & 2E
Y, Dennis % BESEML T E T BRGE I A I X 5
S SBT3 4 A L R L (R O N I —
IRIT BOR BRI SCN DLl E AT A 2 4l R T 0
W R S8 RS R A 15 1L 36 9 30 1) %% O 4 I A B9
P 156 » TR i AT 17 P Rl BEL 7 75 T B A2 Ak & [R] B
J7 3 B AR By Lk T R T A5 B9 A DR IE
EPEgibR oy 2

) P8 7 BB AR A S ek PR P Y A A BRI 4L
A A BIR TR A 2 FAE U AR R T Bk R A R 5 1
Tl R R W A HEAT il B AR 9T . B AR BRI il iR T
BB FEA L 8 o 52 B S S RE R A L B
I U T S5 A% 20 14 D 1w 5% T 1 A T
J1 TR S P B RS BR R BE SR o W ) TR
TSR R P U ) A L g L LS G S <
PN o3 ML R Bl 0 AT A Y ke R 2R o 1 ) Y
HE B 5 BRI Il 1 A B A B I SR i R A . AR
W FE A9 45 R 08 WL A B8 3 B R R R O IR %
T A 205 e Y R 2B T i T 5 e G 7 R R RE A A e
I FE 3 A 0 1 I I o JEC RIDERE 200 i 1T 5 AR 2 SRR
B VRS IR RO CPIS S5 45 bn b 00 IR 41 k3 o B
AT U IR G IR T RE ST R0 R A TR SR g L i
it MU SE 1 e JH A A S e D) B 3R 7 o R P OR ke B
AR 2 AR R] . ASBIE ST A B A R H AR A 1
JEI AR HE R 5 B AR e BT W I 2 S T R D IR Sy
7L S0 il 368 PN BRI i Ak P N R B o I W R 5
J s A0 I TR] i R A K A3 B0 P 4 2 T ) 2 S v

25 LTI S BRI Il K 5 D T 1 R 7= B A R
TR AR AU DT R BB AR B T R AR
R i 50 J% e #) A A B i A G T RE L 22 4
AT AR AR R A . AR AT WA AR — S 1Y R PR



HPEREE 2020 4E 5 H « 45 35 B 5 1) 243

:l‘i s i% il Xﬂgiﬁﬁ Hrj‘ I‘g‘] ,‘,Jjj L= Xm’;%'gﬁfmj ﬁ( |‘Jnj /b, H gl [8] Spapen HD,De Regt J , Honoré,Patrick M. Chest physiotherapy

J‘E//ﬁiﬁjtﬁézl—(i \E‘[Q/QHTJ‘ IEI EI/‘J Yﬁﬁﬂﬁﬁ?}%ﬁﬁ% ; % ﬁl\ iz& in mec?aglically ventilated patients without pneumonia-a narraEiV;z
N N _ . N . . review[ ] ]. Journal of Thoracic Disease, 2017, 9(1):44-49. [9
Kﬁ%ﬁﬁﬁii&%ﬁ%%é%?ﬁ%ﬁlﬂ&{ﬁﬁﬁjﬁﬁﬁj Pugin J, Auckenthaler R, Mili N, et al. Diagnosis of ventilator-
ﬁ%l‘ﬂ@%%ﬁgﬂ}ﬁiﬁ" associated pneumonia by bacteriologic analysis of bronchoscopic
[%%iﬁk] and nf)nbronc}?oscopic " bli-nd " bron-choalveolar lavag'e fluid[J J.

American Review of Respiratory Disease, 1991, 143 (1).1121-

[1] Kress JP, Hall JB. ICU-Acquired Weakness and Recovery from 1129.

Critical Illness - NEJM[J]. New England Journal of Medicine. [10] Takei T. Intensive care unit-acquired weakness: development of
2014, 371(3):287-289. polyneuropathy and myopathy in critically ill patients[ J]. Brain

[2] Stevens RD, Marshall SA, Cornblath DR, et al. A framework and nerve, 2014. 66(2):161-170.
for diagnosing and classifying intensive care unit-acquired weak- [11] #rpte. L MURiR . MR AP 3F ROAE G BT ). A 2e ik
ness[J]. Critical care medicine, 2009, 37(10):299-308. 2017(9) - 66-67.

[3] kb, T, o904, 2 0% W3 o P75 1k 58 59 19 0T 95 ok (127 F b, 0 2%, RV R A, 56 i BE 52 I 26 % g A o AU DD OF R G B 3%
(V). MRz sge sk, 2016, 33(14):46-48. HyF T R . 2017,32(4) : 289-292.

[4] Yousef H, Bashar H, Chethan P, et al. Stroke-Associated Pneu- [13] Volpe MS, Naves JM, Ribeiro GG , et al. Effects of manual hy-
monia: Major Advances and Obstacles[]J]. Cerebrovascular Dis- perinflation, clinical practice versus expert recommendation, on
casess 2013, 35(5):430-443. displacement of mucus simulant: A laboratory study[J]. Plos

(5] . H . R UHES I 26307 B oh R 0 F AR One, 2018, 13(2)+e0191787.

e it B R oM 22 [ 1. [ R L 2017, 32(6) :500-502. [14] sk, 2540, Wik, BRPENMWITE <4 ) 1035 il 3 01 & 9E B iR

[67 3 R0, A /NET 4 P 2. 09 SR 1) 7 X 80 4 40 01 A8 5 HORLI ] R EE T, 2016, 51€10):101-104.

JE RS Meta 4307(]]. T REE2%, 2017.46(5) :654-657. [15] Dennis DM,Duncan CN , Pinder M , et al. Performance of manu-

[7] Anderson A, Alexanders J, Sinani C, et al. Effects of ventilator al hyperinflation: consistency and modification of the technique by
vs manual hyperinflation in adults receiving mechanical ventila- intensive care unit nurses during physiotherapy[J]. Journal of
tion: a systematic review of randomised clinical trials[J]. Physio- Clinical Nursing, 2016,25(15-16) :2295-304.

therapy, 2015, 101(2):103-110.

< ShF A -

WHEZ D THRFGRE ARG RE T X R

T A 7 06 3l (P AD YA S48 T R 77 I B S8 5 B2 28 /0 150 43 B iy b S5 5 BE AR J7 15 3, al0 % 75 23 Bh i v SR AR D TG B . AR AR
SE UL TR 30 Sl 0 SR R LG A XU SR R AR R OE R
BRI T MI A R i SR . A 1994 4E R, X BRI R A T 1 600000 2% . Z i E TE G M —
Ti A5 H A f B A AR 16 5 3K 1804 L 58 W — LR AR I O SR A AR AR . BT A X BRI — R . AR 2
FIEPRIRT 1997 2 2016 4F i) ) BELL BERL .
ZE G UL B Ol U R 03 g SR B AR AR SR E] . AR & (MET; 3. 5mL/kg/min) {624 2. 5, Bl AR R
R I3E 2y, 4.5 BRI AR 1T 30, 6. 5 B A S R AR I 3. 8. 5 WA WA R AR iR . S Ah, T Ntk
A7 0 45 RURS: PR 280 TP A L A2 56 IR Bk (=BMI 25 kg/m®) W46 i/ &F 3K B > 140mmHg/90mmHg ., IfiL 7 & /I & i =240 me/dL . H il
ZHEE=>150 mg/dL F NS E A B <10 mg/dL; L <50 mg/dL. 4k J1 36 B B0 RE 5 0 14 KU IR R R AT g
FET- 35 6 A I Wl 17 IS ) B, 13,5 26 9 32 R A R U B 11, 306 BB v IR L 12,0 %0 A8 vy IR B L RE L 8. 3 26 BB Bl bk vh s B A AL
15. 2% AR R A AE 4. 300 58 11 BUBE PRI . 1K 136 30 5 BT A 00 KUK R B 2 U (T P>0.01) . 516 3h A9 AAH L, TIE 28 45
JA D HEdy 3. 75~7.49 MET-h & J7 3% 2 19 AREHE A 2 9 (@ B4R 43
S5 ARBEIE R I, 2K 706 SR T m AR 00— 2 O IS B Y KU R R B B (€217 O ST T )
Martinez-Gomez D, et al. Physical Activity Less Than the Recommended Amount May Prevent the Onset of Major Biological Risk
Factors for Cardiovascular Disease: A Cohort Study Of 198,919 Adults. Br J Sport Med. 2020 Feb;54(4) :238-244,
hSCEEE i WHO FRE JIIS 8 A 1E o RSO AR
A iy rp E BRI E B ok R 0 AR T



