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Simulation study for Bag—Valve—Mask application guideline

on pathologic pulmonary condition
Hae-Kyung Choi * Hyung-Keon _]ung*

Department of Emergency Medical Services, Eulji University

=Abstract =

Purpose: The purpose of this study is to get basic user guidelines of safe and efficient bag—valve—
mask application on patients having abnormal pathophysiological pulmonary conditions,

Methods: This study was performed by pre—qualified 35 EMS junior and senior students, Participants
were instructed to compress ambulatory bag randomly about half, one—third, one—fourth within
different airway resistance and pulmonary compliance, Resultant tidal volume and pulmonary wedge
pressures on RespiTranier monitor were analysed in relation to pulmonary physiologic index,

Results: At least over half compression of bag guaranteed minimal tidal volume regardless of
pulmonary conditions, There was no increase of pulmonary wedge pressure above the level of
barotrauma on half compression at any pulmonary conditions,

Conclusion: Assisted ventilation with ambulatory bag on patients with pathological pulmonary

conditions should be over half compressed regardless of respiratory disease entity.

Key words: Airway resistance, Barotrauma, Pulmonary compliance, Pulmonary wedge pressure, Tidal

volume
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Table 1. Tidal volume difference at pulmonary
compliance 50 ml/cmH,O and BVM 1/2 com -
pression according to different airway resistance

95% Confidence

Average(ml) interval(ml) p
AR 5  369+128 325~413
AR 20 338+123 296~381 907"
AR 50 259+88 229~289 001"

"AR: Airway resistance
Difference between AR 5 and AR 20 by t—test
*Difference between AR 5 and AR 50 by t—test
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Table 2. Tidal volume difference at pulmonary
compliance 50 mi/lcmH;O and BVM 1/3 com -
pression according to different airway resistance

Table 6. Tidal volume difference at pulmonary
compliance 20 ml/cmH.O and BVM 1/4 com -
pression according to different airway resistance

Average 95% Confidence Average 95% Confidence
i (ml) interval(ml) (ml) interval(ml)
AR 5 270+84 241~299 AR’ 5 184449 167~201
AR 20 249492 218~281 '927; AR 20 169450  152~187 908’
AR 00 196772 L2l 003 AR 50 147446 131~163 11t

“AR: Airway resistance
" Difference between AR 5 and AR 20 by t—test
" Difference between AR 5 and AR 50 by t—test

Table 3. Tidal volume difference at pulmonary
compliance 50 ml/cmH,O and BVM 1/4 com -
pression according to different airway resistance

AR: Airway resistance
" Difference between AR 5 and AR 20 by t—test
*Difference between AR 5 and AR 50 by t—test

Table 7. Tidal volume difference at pulmonary
compliance 50 mi/lcmH,O and Airway resistance
5 cmH O/L/sec according to bag compression

Average 95% Confidence deoth
(ml) interval(ml) P P

A%. ) 217£68 193~241 Average 95% Confidence

AR 20 191+78 164~218 470" (ml) interval (ml)

AR 50 156+64 134~179 ,OOlir 172" 3694128 395~413
TAR: Airway resistance 1/3T 270+ 84 9241~9299 .010§
Difference between AR 5 and AR 20 by t—test ¥ i
*Difference between AR 5 and AR 50 by t—test 1/4 217+ 68 193~241 .000

Table 4. Tidal volume difference at pulmonary
compliance 20 ml/lcmH,O and BVM 1/2 com -
pression according to different airway resistance

Average 95% Confidence
(ml) interval(ml)
AR 5  279+79 251~306
AR 20 261483 233~290 9447
AR 50 216465 193~238 007"

"AR: Airway resistance
" Difference between AR 5 and AR 20 by t—test
" Difference between AR 5 and AR 50 by t—test

Table 5. Tidal volume difference at pulmonary
compliance 20 ml/lcmH;O and BVM 1/3 com -
pression according to different airway resistance

Average 95% Confidence

(ml) interval(ml)
AR 5 224+64 202~246
AR’ 20 209+61 187~230 _908T
AR’ 50 174+£56 154~193 ,Ol2gf

"AR: Airway resistance
" Difference between AR 5 and AR 20 by t—test
" Difference between AR 5 and AR 50 by t—test

"1/2(1/2 compression of bag)
T1/3(1/3 compression of bag)
7E1/4(1/4 compression of bag)
S Difference between 1/2 and 1/3 by t—test
IDifference between 1/2 and 1/4 by t—test

Q8|5 67 ml/kg?) 71ES FEFA 23}
ATKTable 1), E3 371519 Shte] Zlol}
1/3 oJste] A$ol i etdolt 7wt 7
Aglo] BE B9oln A7 olste] Uls
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Table 8. Tidal volume difference at pulmonary
compliance 20 ml/cmH,O and Airway resistance
5 cmH;O/L/sec according to compression depth

Average  95% Confidence
(1) interval(ml)
12" 279+79 202~246
/3" 224+64 202~246 o’
/4% 184449 167~201 .000!

"1/2(1/2 compression of bag)
T1/3(1/3 compression of bag)
9f1/4(1/4 compression of bag)
¥ Difference between 1/2 and 1/3 by t—test
I Difference between 1/2 and 1/4 by t—test

Table 9. Tidal volume difference at Airway
resistance 5 cmH-O/L/sec and 1/2 bag compres -
sion according to different pulmonary compliance

M SD t D
PC 50" 369 128
- 4.648 000
PC 20 279 79

“pC 50=Pulmonary compliance 50 ml/cmH;0)
Tpg 20=Pulmonary compliance 20 ml/cmH,0)

Table 10. Pulmonary pressure difference at
Airway resistance 5cmH,O/L/sec and 1/2 bag
compression according to different pulmonary
compliance

M SD t P

PC 500 7.49 2.50

T —10.338  .000
PC 20 13.98 3.86

i PC 50=Pulmonary compliance 50 ml/cmHs0)
Tpo 20=Pulmonary compliance 20 ml/cmH;0)

7)o ka3 Aoley el Zhatat “Hekio] o
ATEE FFEY el WE UsjR IS
Zhasst Aole ek H4se XX =g,

/J W3] WE Bag—Valve—Mask®] AR <+ 25

Table 11. Pulmonary pressure difference at
pulmonary compliance 50 ml/cmH;O and 1/2 bag
compression according to different airway
resistance

Average 95% Confidence
PP'(cmH,0) interval(cmH;0)

6.63~8.35

AR 5 7.49+2.50

AR 20 8.97+3.63 7.72+10.22 361"

AR 50 12.84+4.62 11.25+14.43 000"

"AR: Airway resistance
"Difference between AR 5 and AR 20 by t—test
*Difference between AR 5 and AR 50 by t—test

Table 12. Pulmonary pressure difference at
pulmonary compliance 20ml/cmH;O and 1/2 bag
compression according to different airway
resistance

Average 95% Confidence
PP'(cmH,0) interval(cmH,0)

AR 5 13.98+3.86 12.65~15.31

AR 20 13.7244.30 12,24~15.19 ,999T

AR 50 14.42+4.50 12.87+19.97 998"

"AR: Airway resistance
"Difference between AR 5 and AR 20 by t—test
*Difference between AR 5 and AR 50 by t—test

of 7|=A%o] 7, 71=WdE S7Fskh
Fgdo] A elell eH, 71=AF o] HsHA
7Rt gt FAA SR 99 Q= 7=
o] 7Pt WHE QO WK Table 11), #HgHdo] 2
a8 Aeols 71=AF STk dAgle] 71=W
el F7F BEE It Table 12), SFA|TE THA
|24 H 218 Chronic  obstructive pulmonary
disease, COPD)o|AAE #HEHdo| 20 ml/cmH,0
2 A3}Eal 7)1 =A 3o 50 cmH,0/L/sec® =7}
o oo del APHS el Barotrau
ma)E & 7 e 20 cmH,0 o] ¥=dt 7=
W e e A] oisith 21U E 1/8,
1/4 ¥Rt 7-9-olli= <Table 11)o|x2} FUSHA
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