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Comparing with High-Frequency Chest Wall Oscillation and
Manual Percussion in Mechanically Ventilated Patients
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Purpose: This study examined the effects of chest physiotherapies, high-frequency chest wall oscillation and
manual percussion, in mechanically ventilated patients. Methods: This repeated measure-experimental study
was done with 11 ICU patients with ventilators. Each patient received manual percussion 5 min (method 1),
high-frequency chest wall oscillation 5 min (method 2), and 10 min (method 3) at 2 hour intervals. After each chest
physiotherapy, amount of sputum collected was measured. Systolic blood pressure (SBP), heart rate (HR), tidal
volume (TV), dynamic lung compliance and peripheral oxygen saturation recorded at prior to, immediately, 10
min, 20 min, 30 min, 60 min, 120 min after each chest physiotherapy. Data were analyzed with Kruskal-Wallis
test and Wilcoxon signed-rank test. Results: There was no significant differences in sputum amount for each
method. However, 10 min after the intervention, there were significant increase in SBP (p=.024), HR (p=.013),
and TV (p=.007) in method 2, and significant increase in SBP (p=.032) and HR (p=.012) in method 3, and SBP
(p=.008) in method 1. Conclusion: The effect of the two chest physiotherapies for mechanically ventilated patients
on sputum amount, hemodynamic indicators and ventilation is not different. When applying high-frequency chest
wall oscillation therapy, providers should observe heart rate of patients carefully.

Key Words: Chest wall oscillation, Percussion, Ventilator, Mechanical
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t}H(Baker & Adams, 2002).
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1) £EL7¥ (Manual percussion)
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4) Y3]3 5% (Tidal volume)
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= FHxTe 5§ 113,
108 1ﬂ§%33§4 124ct.
H2 G2 87(72.7%), A7} 37(27.3%) o1]ck. 4

e FHAFLH

ETR

—

4t

FUF 271 7.00] 195(9.1%), 7.57} 8% (72.7%), 8.00]
27 (18.2%) ] tH(Table 1).

o L
T ABL 63A]0]aL 654 o)/do] 68 (54.5%) o1t <] 2. B8 =2z dHo 2 st
P12 10l Bhe] BRI} 8 U E A Al St )
o 12 6541 ALBSHAIE, )4 ek WES AL 6 ASE W 7 AT, BEATGE1S, A,
H(54.5%), XA &L oA S AR5 IAGEE A AL 25, T4 AR, AAET)E st
sk tiZdA7E 5T (45.5%) o] Atk L #H 9, vhd AR TH(Table 2). Agsre R S8 A £ 391g, IRIE
A, FAARA, B, 184, 7]% ZH3st, 971 5ol FHIEAH 5% A $3.40 g, RIS FHIFSH 103
A ARE 0B 800] Yok FA ASH PR A T 418g0% THE FAVEAH 108 Zold ok
7 T8A QY A= Fat 25Y, I35 E7] Aeda+= Bohot SAA R feJglk atolE gt FE5718Y, A
it 222001900, BAS) FFEE APACHE (Acute Phy- oM<, AB|55, B4 A4, ALamshet 4y T
siology & Chronic Health Evaluation) IV =7-Z o]&3} %} EAA o2 o3l xjol7) It A A RE Hoke] nE
I H4t 7970190}, 713U /5 Endotracheal tube7]— H4E o3t 2fo|7t glormg A A RE Foke =435}
77(63.6%), Tracheostomy tubeZ} 47(36.4%)0]%13L, 7| ok,
Table 1. General Characteristics of Subjects (N=11)
Characteristics Categories n (%) or M£SD Range
Gender 63.181t12.38
Male 8(72.7)
Female 3(27.3)
Age (year) Over 65 6 (54.5) 38~86
Under 65 5(45.5)
Level of consciousness Semicoma 6 (54.5)
Sedation 5(45.5)
DiagnosisJr Pneumonia 9 (81.8)
Chronic renal failure 3(27.3)
Acute renal failure 1(9.1)
Hypertension 4(36.3)
Diabetes mellitus 4(36.3)
Pneumothorax 1(9.1)
Liver cirrhosis 1(9.1)
Parkinson's disease 109.1)
Pneumonia Yes 9 (81.8)
No 2(18.2)
ICU stay (day) 25.10£30.69 4~97
Ventilator (day) 22.731£27.98 2~82
APACHE IV 79.18+14.10 60~97
Tube Endotracheal tube 7 (63.6)
Tracheostomy tube 4 (36.4)
Tube size 7.0 109.1)
7.5 8(72.7)
8.0 2(18.2)

ICU=intensive care unit; APACHE=acute physiology & chronic health evaluation,

¥ Duplicate response,
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Table 2. Difference of Effects among Three Chest Physiotherapy Methods

Manual percussion HFCWO HFCWO
Variables Categories 5 min (n=11) 5 min (n=11) 10 min (n=11) @iﬁf};i , »
M=SD M=SD M=SD
Sputum amount (g) 3.91%2.07 3.40+1,91 4.18%2.14 0.934 .627
Systolic blood Pre 127.81+29.6 128.8+32.6 128.3+29.7 0.031 .985
pressure (mmHg) During 130.3+26.3 135.5+£31.9 127.4%26.1 0.126 939
Post immediately 129,5£29.7 134.5+28.0 137.3+28.7 0.584 747
Post 10’ 141,2%£31.2 140,81+31.3 141,8+25.0 0.362 834
Post 20 133.7%+29.3 137.2£30.5 134,2+24.6 0.041 .980
Post 30’ 133.4%+29.5 134,5£30.2 129.4+24.9 0.110 .947
Post 60’ 129.8+30.6 132.1+£33.3 128.3£25.1 0.038 981
Post 120" 130.4£33.8 133.8£30.2 129.8£28.0 0.164 1921
Heart rate (bpm)  Pre 95.8%111.4 95.5£13.2 95.8£8.6 0.060 .970
During 94,0+11,9 97.5+14.2 97.9%8.9 1.066 .587
Post immediately 94.2+13 .3 97.8+14.3 96.7£10.6 1.289 525
Post 10’ 98.2410.9 100.7+14.8 99.5+10.0 2.390 .303
Post 20’ 97.0£9.9 98.2+13.8 96.7£9.6 3.077 215
Post 30’ 96.1£8.5 98.6+£12.3 97.5£9.9 2,160 .340
Post 60’ 96.1%10.6 98.7£11.8 98.1+9.3 0.487 784
Post 120’ 95.5+13.2 96.1+11.5 95.2%+11.7 0.159 .923
Tidal volume (mL) Pre 408.0%54.0 407.7%£39.9 428,849 3 1.649 439
During 441.6%=74.0 428,343 5 427.7%53.9 0.057 972
Post immediately 438.1£65.0 431.1£35.4 438.7%+50.1 0.117 943
Post 10 437.5£065.6 442.01+51.8 413,6£52.1 1.930 .381
Post 20 415.2£34.6 432 4+50.6 428.51+46.5 0.714 .700
Post 30 411,2%£38.8 442 84652 411,4%51.3 1.892 .388
Post 60" 438.7180.2 420,1£41.5 432.2+61.7 0.044 978
Post 120’ 416.5+53.3 429.2147 3 42171429 0.231 .891
Dynamic lung Pre 29.3£9.3 30.4+11.2 29.7%+12.0 0.036 .982
compliance During 285127 28.1+10.3 25.2%8.1 0.667 716
(mL/cmH,0) Post immediately 34.3£18.4 30.8+12.1 29.9+9 2 0.031 .985
Post 10/ 31.3+12.4 30.9%12.5 29.8£10.5 0.076 .963
Post 20 34.7+17.5 30.6+11.3 30.0£9.7 0.123 .941
Post 30’ 30.8%9.2 32.4%16.1 29.0%9.4 0.360 .835
Post 60’ 32.4%12.6 30.8%12.4 31.8%+12.5 0.060 .970
Post 120 30.6+12.2 31.1%13.8 28.6£8.8 0.054 973
Peripheral oxygen Pre 97.8%+1.6 97.5£2.8 97.7£2.0 0.007 .997
saturation (%) During 98.4%1.9 97.0£3.1 97.3%£2.9 0.818 664
Post immediately 96.7£2.5 98.1£2.0 97.0£2.6 2,032 .362
Post 10’ 97.6+2.0 97.6%3.4 96.9%3.2 0.582 747
Post 20’ 97.2%1.7 97.5+3.2 96.8+3.1 0.878 .645
Post 30’ 97.8%+1.8 97.2£29 96.9%3.0 0.325 .850
Post 60 97.5%+2.4 97.5%2.2 97.2£2.8 0.019 991
Post 120’ 97.1%2.4 97.7£2.0 97.6%1.6 0.504 777
HFCWO=high-frequency chest wall oscillation,
3. 8% B22Y 4A $ A2 Fmo| 42 &1 w5, U8 55, B4 AR, LTS W5 2
sleitk(Table 3). %71 -2 SERXIY A A 1278
1) e 58 AA] F AR A3l i & mmHgol|A AA] 108 Fo]| 141.2 mmHg (p=.008), 20%
LERIY 5 AAl AL 710 R FA 5, A A% 10 $-ol 133.7 mmHg (p=.015)2 F-2l3HA S7Fst AL, 303+
7, 208 7, 308 F, 607§, 1208 7o 57] g A FHE = AA A3 FAAoZ folg xlo|7} /I, S8

Vol 2 No, 2, 2012 75



= - Hd

x

ol

f -

i

M

oln

Table 3. Effects of the Manual Percussion (5 min) on Vital Sign and Ventilation over Time (N=11)
Variables Categories M=£SD Difference (post-pre) Z P
Systolic blood Pre 127.8£29.6

pressure (mmHg) During 130.3£26.3 25%14.4 -0.534 .594
Post immediately 129.5+29.7 1.6£12.2 -0.312 755
Post 10’ 141,2£31.2 13.4+12.3 -2.654 .008*
Post 20’ 133.7£29.3 5.9%6.9 -1.437 .015*
Post 30" 133.4%29.5 5.5£9.0 -1.785 .074
Post 60’ 129.8+30.6 2.0£10.8 -0.652 514
Post 120 130.4%33.8 25%+125 -0.802 422
Heart rate (bpm) Pre 95.8+11.4
During 94.0£11.9 -1.8+11.4 -0.313 754
Post immediately 94,2+13.3 -1,6+13.3 -0.595 552
Post 10’ 98.2+10.9 2.4%7.8 -1.173 .241
Post 20" 97.0£9.9 1.2£3 4 -1.012 311
Post 30" 96.1£8.5 0.3%7.6 -0.045 .964
Post 60 96.1+10.6 0.3£3.7 -0.564 573
Post 120’ 95.5£13.2 -0.3%6.2 -0.051 959
Tidal volume (mL) Pre 408.0+54.0
During 441.61+74.0 33.61+103.4 -0.489 625
Post immediately 438.1%£65.0 30.1%£56.0 -1.511 131
Post 10’ 437.5%05.6 29.5%82.9 -1.602 .109
Post 20 415.21+34.6 7.2£38.0 -0.800 424
Post 30’ 411,2£38.8 3,21+48.2 -0.622 534
Post 60 438.7180.2 30,7+65.7 -1.175 .240
Post 120 416,5+53.3 8.5%143.4 -0.255 .799
Dynamic lung Pre 29.319.3
compliance During 285127 -0.8%06.6 -0.622 534
(mL/cmH,0) Post immediately 34.3+18.4 5.0+13.7 -0.533 594
Post 10 31.3%+12.4 2.0+58 -0.889 .374
Post 20 347%17.5 5.4%15.9 -1.067 .286
Post 30’ 30.8+9.2 1.5£15.9 -1.778 .075
Post 60 32.4£12.6 3.1£25 -1.689 .091
Post 120 30.6+12.2 1.3£5.3 -0.445 .657
Peripheral oxygen Pre 97.8£1.6
saturation (%) During 98.4+1.9 0.5*+1.1 -1.387 .165
Post immediately 96.7+2.5 -1.1£2.2 -1.493 136
Post 10 97.6%£2.0 -0.2%£1.3 -0.351 726
Post 20’ 97.2%1.7 0.6=1.2 -1.633 .102
Post 30’ 97.8%+1.8 0.0£1.1 -0.378 .705
Post 60’ 97.5+2.4 -0.4%1.6 -0.690 .490
Post 120’ 97.1+2.4 0.7%1.5 -1.586 113

*p<.05

R SE AA 3 AubEs, Y35 g, $4 dfeE, A F57] 992 NI FHEay 5v A A 1288

S AR ol w2 Wikt gigict mmHgeH 4] 102 F 1408 mmHg (p= 0242 I3t

Al S7FEAL, 204 FHE= AA A SAH R frolgh

2) ARI= FHIFT AW 5 AA| F A3t Aol w2 23 zto]7} gl AlubearE IRle FEAF QW SE A4 A

INE FEXIFAH S AA AL 7SR TA 5, F 95.5 bpmellx] AA] 103 $-100.7 bpm (p=.013), AA] 203

A AT 108 T 208 T 308 T 608 T, 1208 Fo] 5 % 98.2 bpm (p=.025), 304 F 98.6 bpm (p=.050), 60

571 8%, Avbe, o3l 55, 4 AR, Aa¥sE 987 bpm (p=.021) 2% FoJslA SUIsk 3] 5

T Wisks EA4 8 iTH(Table 4) F2 e FHIE QW SE A A 407.7 mLelx] AA] F
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Table 4. Effects of the High-frequency Chest Wall Oscillation Therapy 5 min on Vital Sign and Ventilation over Time  (N=11)
Variables Categories M=£SD Difference (post-pre) Z P
Systolic blood Pre 128.8£32.6

pressure (mmHg) During 135.5£31.9 6.6+18.9 -0.869 .385
Post immediately 134.5%+28.0 5.6+12.5 -0.715 475
Post 10 140.8+31.3 12,0£13.3 -2.253 .024*
Post 20 137.2£30.5 8.4%17.4 -1.275 .202
Post 30 134,5%£30.2 5.7%£11.6 -1.837 .066
Post 60 132,1£33.3 3.3%13.8 -0.623 .533
Post 120" 133.8+30.2 5.0%11.5 -1.428 153
Heart rate (bpm) Pre 95.5£13.2
During 97.5%£14.2 2,040 -1.587 112
Post immediately 97.8%14.3 23146 -1.646 .100
Post 10 100.7£14.8 5.2%6.8 -2.490 .013*
Post 20’ 98.2£13.8 2.6+3.3 -2.239 .025*
Post 30/ 98.6%12.3 3.1%4.4 -1.958 .050¢
Post 60’ 98.7+11.8 3.2%3.6 -2.302 .021*
Post 120" 96.1%11.5 0.5%4.3 -.0181 .856
Tidal volume (mL) Pre 407.7£39.9
During 428.3+43 5 20.5+47.4 -0.756 450
Post immediately 431.1%35.4 23.4%30.7 -2.091 .036*
Post 10’ 442.0£51.8 3431413 -2.703 .007*
Post 20 432.41+50.6 24,6314 -2.397 L017#
Post 30 442 8%65.2 35.1%51.4 2,652 .008*
Post 60 420,1£41.5 12,4%+31.8 -1.481 .139
Post 120 429.2+47.3 21.5%33.2 -2.666 .008*
Dynamic lung Pre 30.4+11.2
compliance During 28.1%£10.3 -3.8+7.0 -1.423 155
(mL/cmH,0) Post immediately 30.8+t12.1 0.4%+4.0 -0.445 .657
Post 10 30.9*12.5 0.5£7.2 -0.356 722
Post 20 30.6%11.3 0.2%£5.2 -0.622 .534
Post 30" 32.4%+16.1 21494 -0.800 424
Post 60 30.8+12.4 0.4%4.6 -0.267 .790
Post 120’ 31.1+13.8 0.7£6.8 -0.178 .859
Peripheral oxygen Pre 97.5%2.8
saturation (%) During 97.0+3.1 -0.5*1.2 -1.186 .2360
Post immediately 98.1%£2.0 0.6£1.6 -1.414 157
Post 10 97.6+3.4 0.2+238 -0.210 .833
Post 20° 97.5£3.2 0.1£2.7 -0.171 .864
Post 30 97.2£2.9 -0.3£2.4 -0.638 .524
Post 60’ 97.5£2.2 0.0£2.2 -0.776 .438
Post 120’ 97.7£2.0 0.3£2.0 0.000 1.000

*p<.05.

% 431.1 mL (p=.036), AA] 108 % 4420 mL (p=.007), 4
Al 204 432 4 mL (p=.017), 30+ F 442.8 mL (p=.008),

1205 % 429 2 mL (p=_008) 2 3-2J84A| Z7}sie}
THIE FHAZ QW 58 A T TH g4

ARE 733kl w2 W37} 0t

stee

2
i:l

i:l

/\t: 1\]-}\_1_

HE FHIFT Y 102 AA F AR B e 554
e FHIE AW 108 AN A2 Ve TA 5, F

A AT, 108 F, 203 F, 302 F, 608 F, 120 F9] &
7] g9, Ak, 43 5%, 54 A, AkAs)
T ¥skE #A5HQrk(Table 5).
F57] 92 = FHIAFAH 10 A4 H 1283
mmHgolA] AA] 1082 F9]] 141.8 mmHg= F-2JsHA 571
BHAIL(p=.032), 203 THE|E 2] AT} BAH 2 f¢]
g 2pol7t Ygiet. Auteae aNl= FHEsy 108 A
A] A 95.8 bpmellA AA] F97.9 bpm (p=.041), 2] 10%
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Table 5. Effects of the High-frequency Chest Wall Oscillation Therapy 10 min on Vital Sign and Ventilation over Time (N=11)

78  Global Health and Nursing

Variables Categories M=£SD Difference (post-pre) Z P
Systolic blood Pre 128,3£29.7
pressure (mmHg) During 127.4£26.1 -0.9%10.9 -0.534 .593
Post immediately 137.3%28.7 9.0£24.0 -1.125 .260
Post 10 141.8£25.0 13.5£18.7 -2.143 .032*
Post 20 134.2+24.6 5.9+19.3 -1.021 .307
Post 30 129.4+t24.9 1.1£12.6 -0.223 824
Post 60’ 128.3+25.1 0.0=11.4 -0.140 .889
Post 120 129.8£28.0 1.5%9.1 -1.481 .139
Heart rate (bpm) Pre 95.81+8.6
During 97.9£8.9 2.1£3.0 -2.043 .041*
Post immediately 96.71+10.6 0.9t4.3 -0.479 .632
Post 10 99.5%+10.0 37134 -2.527 .012*
Post 20’ 96.7£9.6 0.914.0 -0.613 .540
Post 30’ 97.5%9.9 1.7+4.1 -1.255 .210
Post 60 98.1£9.3 23%53 -1.305 192
Post 120 95.2%+11.7 -0.6+5.4 -0.582 .560
Tidal volume (mL) Pre 428,849 3
During 427.7£53.9 -1.0£27.1 -0.561 575
Post immediately 438.7+50.1 10.0+32.4 -0.533 .594
Post 10’ 413.6%£52.1 -15.1£62.3 -0.178 .859
Post 20 428.5146.5 -0.3%+15.6 -0.296 .767
Post 30’ 411.4+51.3 -17.4+44.1 -0.652 514
Post 60’ 432.2+61.7 3.5%£32.2 -0.089 .929
Post 120 421.7£42.9 -22.1+42.2 -1.112 266
Dynamic lung Pre 29.7+£12.0
compliance During 25.2%8.1 -4.5%06.9 -1.867 .062
(mL/cmH,0) Post immediately 29.9%£9.2 1.317.4 -0.178 .859
Post 10 29.8+10.5 0.1+5.5 -0.089 .929
Post 20 30.0£9.7 0.3%+5.7 -0.089 .929
Post 30 29.0+9.4 -0.7£5.6 -0.978 .328
Post 60’ 31.8+12.5 2.1£6.0 -0.711 477
Post 120’ 28.6£8.8 -1.1%+4.5 -0.978 .328
Peripheral oxygen Pre 97.7£2.0
saturation (%) During 97.3+2.9 -0.5%1.7 -0.736 461
Post immediately 97.0£2.6 -0.7£1.4 -1.633 .102
Post 10’ 90.9%3.2 -0.8*+1.4 -1.473 141
Post 20 96.8+3.1 -0.9%2.1 -1.667 .096
Post 30" 96.9£3.0 0.8+2.1 -1.414 157
Post 60’ 97.2£2.8 -0.5%£2.0 -0.632 .527
Post 120 97.6%1.6 -0.1+1.0 -0.302 .763
*p<.05.
F99.5 bpmo = Holsbl Z71eITHp=012). T F & Hasfahe] £I15E A7) $1tel 3] WATSH
B A 108 A F d3] 359, 54 dAhTs, A SFAoltt FEA A 2 JZ—:Q-J]E ARSSIaL Q= Skt
Esle= ARE 7ol w2 WSyt gl S T B 90 Aldste] AL AAE =olstarat gt
=3
= 2 AT B Felaw el me Agwe wis
FAAFLHE 108 ANF F 418 g0 LEAY 58L
T 282 Q7= E B8l QF e iU AsE L AAIGE F 391 ghrh oz worot, BAIAS R folst 2}
UE FEAEAA 713A] F119] 2AE SdiskstaL 728 o|& Ho|A] ettt King 5(1983)2 EAlollA| AAIst X5
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