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Comparison of compression pause time between different

rescue ventilation maneuvers in two—rescuer

cardiopulmonary resuscitation '

Kwang-Rok Hyun1 * Jun-Dong Moon®"
'Emergency Medical Center, Pusan National University Yangsan Hospital

*Department of Emergency Medical Service, Kongju National University

=Abstract =

Purpose: This study aimed to compare the effects of rescue ventilation maneuvers on the quality of
two—rescuer cardiopulmonary resuscitation (CPR),

Methods: We implemented mouth to mouth (MMV), mouth to pocket mask (MPV) and bag—valve mask
ventilation (BMV) maneuvers, Each team of two—nurses was randomized to perform three consecutive
sessions of two—rescuer CPR by using three artificial ventilation maneuvers,

Results: The subjects were 26 teams of nurses (female: 96,2%, male: 3.8%, age: 26,6 years). Failed ventilation
was more frequent in BMV (2,23+2.21, p < .001) than MMV (0,31+0,74) and MPV (0,38+0,64), BMV had
more compressions per minute (93,7+5.7) than MMV (87,04+7.2, p=.001) and shorter total compression
pause time (46,1+5,8sec) and compression pause fraction (23,3+2,2%) than MMV (54,8 +10,3sec, p=.001,
25.5+3,5%, p= 001, respectively) and MPV (53,1+7 1sec, p=.006 and 25.8+2.6%, p= 006, respectively).

Conclusion: In our simulation study, BMV reduced the compression pause time and increased the
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number of compressions per minute, thus indicating CPR provided to patients was effective, However,

considering the high rate of ventilation failure, we recommend periodic training,

Keywords: Cardiopulmonary resuscitation, Cardiac arrest, Artificial respiration
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Fig. 1. Study design.
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Table 1, Characteristics of the participants (N=52)
Variable Category n (%) M=+SD
Age (years) 26.6+3.12
Gender Male 2 (3.8
Female 50 (96.2)
Work department Emergency room 38 (73.1)
Intensive care unit 10 (19.2)
General ward 2 (3.8
Other 2 (3.8
Experience in hospital (months) 32.8+32.2
Active ‘BLS certification Yes 45 (86.5)
No 7 (13.5)
TePR training within 6 months Yes 21 (40.4)
No 31 (59.6)
"BLS: Basic life support
CPR: Cardiopulmonary resuscitation
Table 2. The experience of rescue ventilation and preference for ventilation method (N=52)
Variables Ventilation methods Number of times n (%)
Experience Mouth to mouth 0 times 52 (100.0)
Mouth to pocket 0 times 52 (100.0)
Bag—valve mask 0 times 21 ( 40.4)
<10 times 22 ( 42.3)
11 ~ 20 times 4 (7.7
21 ~ 30 times 3( 5.8
31 ~ 40 times 1( 1.9
>41 times 1( 1.9
Preference Familiar maneuver
Mouth to mouth 3( 5.9
Mouth to pocket 9 (17.3)
Bag—valve mask 38 (1 73.1)
No difference 2 ( 3.8
Effective maneuver
Mouth to mouth 6 (11.5)
Mouth to pocket 4 (7.7
Bag—valve mask 40 ( 76.9)
No difference 2 ( 3.9

The Korean Journal of Emergency Medical Services Vol. 19(2)
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Table 3. Comparison of ventilation indexes between the groups

Ventilation maneuver

. t 1 F P
MMV MPV BMV

Ventilation volume (ml) 5492 +81,4 5162 +£61.9 5152 £445 2.359 103
Correct ventilation without error (n) 7.8 £ 3.7 81 £ 3.7 6.9 £ 3.3 0.755 473
Inspiratory time (sec) 1.0 £ 0.2 1.1 + 0.2 1.0 + 0.2 1.582 212
Failed airway opening (n) 0.77+ 1.39 0,23+ 0.65 058+ 130 - .l50§
Failed ventilation (n) 031+ 0,74 0,38+ 064 223+ 221 - ,OOO§
;:(MMVZ Mouth to mouth ventilation
TMPVZ Mouth to pocket mask ventilation
*BMVZ Bag—valve mask ventilation
s Significant probability by Kruskal—Wallis
2. 0IZEE = golat Aol glalct,

sl7] upso] TR QlTES A WAL (Table 7o) nhE Z)=o Alsh 314 7
Do o WEEEFE T4 o) g sa00s TR 07T, TR o Epepaae
HupAd 515 2444 5ml, AHE 5345 1 SAH R fofgt Ajol= gllonty, 3] Aluf 31
75 o 3 7.8+3.73], 77 of xAWAI = T o el 0.31£0.743], 7 of 27
8_1i3,7ﬁ, @HHE“E'_U]'AH 6,9i3,3§, —:%_—71}\]2_]: U}:}_\_ﬂ‘]:— 0,380, 64Q H“HQEU]:{IE:‘E: 2.23+
o 7k o) 7 1.040.2%, 7} o] ZAmpAS 2.213]% A 37t FAA 2 {oJ3k AfolE UEt
114025, WMiHuIAS 1040 228 SAxe  HKFig 2.

9

2.23(+2.21)

Failed ventilation (n)
N

i
n

IO,31(¢O.74) IO.38(10_64)

T

MMV

MPV* BMV!
“Tukey s post hoc test: p=.001

TTukey' s post hoc test: p= 001

*MMV: Mouth to mouth ventilation

S MPV: Mouth to pocket mask ventilation
"BMV: Bag—valve mask ventilation

Fig. 2. The number of times of failed ventilation
according to the three ventilation maneuvers.
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Table 4, Comparison of compression indexes between the groups
Ventilation maneuver
. T t F P
MMV MPV BMV
Compression rate (n/min) 113.6 £8.9 1177 £ 8,7 1191 7.0 3.118 .050
Compression depth (mm) 51.9 +6.3 51.0 + 7.7 51.0 +7.0 0.131 878
Incomplete chest recoil (n) 0.31+1.01 2.46+10.56 0.77+1.82 - _413§
VMMV Mouth to mouth ventilation
TMPVZ Mouth to pocket mask ventilation
BMV: Bag—valve mask ventilation
s Significant probability by Kruskal—Wallis
Table 5. Comparison of compression pause indexes between the groups
Ventilation maneuver
. t t F p
MMV MPV BMV
Compressions per minute (n) 87.0+ 7.2 89.9+6.4 93.7+5.7 7.109 001
Compression pause time (sec) 54.8+10.3 53.1+7.1 46.1+5.8 8.652  .000
Compression pause fraction (%) 255+ 3.5 25.8+2.6 23.3+2.2 5.885 004
“MMV: Mouth to mouth ventilation
"MPV: Mouth to pocket mask ventilation
1=BMV: Bag—valve mask ventilation
4. ThEUet SEAIT
— I 2] el e TReEr SHARE WHaes
€ _
5 950 (able 59 Zch, B 7Rzt S5 77 o
E 93.7(£5.7) ~ -
§ 92,51 T 87.0+7.23], ) off 2ZAMEATE= 89 9+
2 6.43], WMIHUIAT 93 745 78R, 77 of
S 90.01 89.9(+6.4) .
7 ek wpB ek az 2oA 2o 7kseht 515
g 875
8 0672 7k E3irhFig. 3.
8. 3 7R FRAe T o) T 548+
MMV MPV ¢ BMV ! 10.3%, 77 o] ZAmEAZT 53.1+7. 1%, Wiy

*Tukey' s post hoc test: p=.001

"MMV: Mouth to mouth ventilation

S MPV: Mouth to pocket mask ventilation

”BMVZ Bag—valve mask ventilation

Fig. 3. The number of times that compression
was done per minute according to the three
ventilation maneuvers.
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