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Comparison of Imposed Work of Breathing Between Pressure-Triggered and
Flow-Triggered Ventilation During Mechanical Ventilation

Jeong Eun Choi, M.D., Chae Man Lim, M.D., Younsuck Koh, M.D., Sang Do Lee, M.D.,
Woo Sung Kim, M.D., Dong Soon Kim, M.D., Won Dong Kim, M.D.

Department of Internal Medicine, Asan Medical Center, Collage of Medicine, University of Ulsan , Seoul, Korea

Background : The level of imposed work of breathing (WOB) is important for patient-ventilator synchrony
and during weaning from mechanical ventilation. Triggering methods and the sensitivity of demand system are
important determining factors of the imposed WOB. Flow triggering method is available on several modern
ventilator and is believed to impose less work to a patient-triggered breath than pressure triggering method.
We intended to compare the level of imposed WOB on two different methods of triggering and also at different
levels of sensitivities on each triggering method (0.7 L/min vs 2.0 L/min on flow triggering ; -1 cmH,0 vs -2
c¢mH0 on pressure triggering).

Methods : The subjects were 12 patients (64.8+4.2 yrs) on mechanical ventilation and were stable in
respiratory pattern on CPAP 3 cmH,0. Four different triggering sensitivities were applied at random order.
For determination of imposed WOB, tracheal end pressure was measured through the monitoring lumen of Hi-
Lo Jet tracheal tube (Mallincrodt, New York, USA) using pneumotachograph/pressure transducer (CP-100
pulmonary monitor, Bicore, Irvine, CA, USA). Other data of respiratory mechanics were also obtained by CP-
100 pulmonary monitor.

Results : The imposed WOB was decreased by 37.5% during 0.7 L/min on flow triggering compared to -2
emH,0 on pressure triggering and also decreased by 14% during -1 cmH0 compared to -2 cmH,O on pressure
triggering (p < 0.05 in each). The PTP(Pressure Time Product) was also decreased significantly during 0.7 L
/min on flow triggering and -1 cmH,O on pressure triggering compared to =2 ¢cmH,0 on pressure triggering
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(p <€ 0.05 in each). The proportions of imposed WOB in total WOB were ranged from 37% to 85% and no sig-
nificant changes among different methods and sensitivities. The physiologic WOB showed no significant chang-

es among different triggering methods and sensitivities.

Conclusion : To reduce the imposed WOB, flow triggering with sensitivity of 0.7 L/min would be better meth-

od than pressure triggering with sensitivity of -2 cm H.0.

Kéy words : Flow triggering, Triggering sensitivity, Imposed work of breathing, weaning
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Fig. 1. Method of measuring total work of breathing using CP-100 pulmonary monitor. (From
Banner MJ, Gabrielli A, Layon AJ : Partially and totally unloading respiratory muscles
based on real time measurements of work of breathing. A clinical approach. Chest

1994 ;106 : 1835)

BAE AR Foll wlRT 1831 71 3EY
F & 3FYL FFASE7/¢EA27] (Pneumot-
achograph/pressure transducer)$¢! CP-100 pul-
monary monitor (Bicore, Irvine, CA, USA)E& ¢}
284 2435k, Servo 300914 fBFHE GA
0.7 L/minel@ AAS-F 2 L/min &3 3lof|A] &=}
9 Frixgdon AFETHFVY] FrIFES ZUIFE
oA ZA% BAFZS] 2o|7} 0.7 L/min o 2
231 F717} AREE fddAold, f¥Rd 2A
2 L/minE 2 #§33}0l7} 2 L/min ol 44 &
717F AZEE g E ulgich gEE -1 3
-2 cmH,02 471 718 Azt dAfFol 0
L/mino] =¥ 371¥x7) @31 AF3E7) 32U
9] ¢t=lo] -1 ¥ -2 cmH02 ZAHE 71887}

gejEA 717t AEEE Wyt # 38U &
Hrve Qlpsgrlel fxle] igy B Y 92%F
d F}elelE ¢izsle CP-100 pulmonary monitor
24 §%2 2Asn A% &7 1/3 B4 AYT
L7} E}E 94] CP-100 pulmonary monitord]]
ddste FHRLE 1 A T (Fig. |
). 571 3{Ye AEs 1/3 F99 =Hds
Al 718 e gPustE 238 FaAsH'”
ol= 71@sHEe] ¢te&Ao] 7153 Hi-Lo Jet tube
(Mallincrodt, New York, USA)E CP-100 pul-
monary monitoro] 928 goz2H 7Fs3ldH(Fig.
2). BAAZFYS 7 BAle] F 3¥YHA A &
Fo9] ztolz A FEth EFY] FFF FAl
3529 A4 avEy A gA@L 2= PTP
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Fig. 2. Method of measuring the imposed work of breathing. (From Banner MJ, Kirby RR,

Blanch PB, Layon AJ ; Decreasing imposed work of breathing apparatus to zero using
pressure-support ventilation. Crit Care Med 1993 ;21 : 1333-38)

(Pressure Time Product) ¢} 29 38, A@7|=
A%, F1 F717F, dres € 829 355U
B3] A8 Py 58 94l CP-100 pulmonary
monitor& °|&-3te] FA3}ct.

3. ZAIx2|

2Agke] vE BAZ2%9 Sigma Stat(Jandel
A}, Version 1.00)& ©]83to] Repeated Measure
of one way ANOVA® o2 94 AZ% § EAZ
o2 Fo% Aozt = 7ol paired t-test2A]
7} DA foJd zlolo] {FE HFI Pirol
0.05 =9IQ] H9-8 {-od Aoz IFsrh

2 o
1. #7134 &2 (WOBimp)

fe8 0.7 L/min 2 2 L/mingt 4884 —|
ecmH;0 2 -2 cmH,094¢] Hi Bl 3E5YLe
2tz 0.32+0.20, 0.38+0.22, 0.39+0.26, 0.48+
0.26 J/Lo2 {8 0.7 L/mindlA Ha 2714
TEFYLe ¢ -2 cmH 00049 HF #7138 &
Fdol vl 37.5%724E e ¢4 -1 cmH,
OolAe] HFE ¥71d £F Y% -2 cmH. 0949 gt
o vl3l 14%<] Ho] EAlFo R folFh xfo)
2 BYcHP < 0.05). 18 8289 0.7 L/min
# 2 L/min 2 +E{2 -1 cmH,0 A}ojof A 9]
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Table 1.Imposed WOB and PTP at different triggering methods and sensitivitis

' Triggering methods and sensitivitis Imposed WOB(J/L) PTP c¢cm H,Os/min
Flow triggering 0.7 L/min 0.32 + 0.20 * 66.64 + 34.27 *
2 L/min 0.38 + 0.22 —l 74.55 £ 33.64 —l
Pressure triggering -1 cmH,0 0.39 + 0.26 ]*J 83.40 + 50.30:|j
-2 cmH0 0.48 + 0.26 96.64 + 52.53

The values are mean=+S.D.
*P < 0.05 by paired test

Table 2. The proportion of imposed WOB in total WOB

Tiggering methods and sensitivitis Imposed WOB/total WOB
FT* 0.7 L/min 0.61 + 0.15
2 L/min 0.65 + 0.20
PT** -1 emH,0 0.65 £ 0.13
-2 cmH,0 0.61 =+ 0.24

The values are mean+S.D.
*P < 0.05 by repeated measures of ANOVA

FT* ; flow triggering PT** ; pressure triggering

318 5Fde Aoz} GYlcH(Table 1).

2. ¥71% &89l &HA|2} Pressure-Time Product
(PTP)

4282 0.7 L/min 2 2 L/ming} =42 -1
emH;0 ¥ -2 ecmH. 004 9] 29 PTP= 22 66.
64+34.27, 74.55+33.64, 83.4+50.30, 96.64 +
52.53 cmHO2A f364 0.7 L/min 3 42382
-1 emHO094 ¢486% -2 cmH0A9] PTPl
vja] EAIH o2 Fo3 ALE B 13 35de]
Aol dxsAth. £ FFFL 0.7 L/mind 2 L
/min 2 &6 —1 cmH,0 AleloA o] HF PTP
£ A7t glof o] 9A] §713 3FYUe| vlmesiet
2L A9)E B FUri(Table 1).

3. & &0l chgt FoIM &S| HIE

% 3FYd 9T ¥1H EYY vee FERYL
0.7 L/min ¥ 2 L/ming} ¢844 ~1 emH0 2
-2 emH09A Z+z} 0.61£0.15, 0.65+0.20, 0.65
+0.13, 0.61+£0.2424 74 {Fu4dAdA <uigle
A}o)& Holx] 9gki(Table 2) $xjoll what 37%
A 85% 7HA 2 the¥at k.

4. M| 35 (WO0Bphy)

f2kg4t 0.7 L/min 2 2 L/ming} g8 -1
emH,0 2 -2 ecmH 0049 A AH 3FLe
Z+z} 0.20+0.19, 0.24+£0.28, 0.24,+0.32, 0.29%
0.29 J/L2A f-2J%t x}o|7} gllch.
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Table 3. Respiratory indices at different triggering methods and sensitivities

R.R(beat/min) V(L)

Raw(ecmH,0/L/sec) P ;(cmH;0)

FT* 0.7L/min 256 + 8.3 0.41 £ 0.10 4.13 £ 2.13 2.64 + 1.36
2 L/min 25.5 = 8.1 0.41 £ 0.11 396 + 1.88 281 +1.72
PT** -1cmHO 234 %62 0.41 £ 0.11 4.11 £ 1.98 2.70 £ 1.49
-2cmH0 253 +£73 0.41 = 0.11 4.35 £ 1.99 3.36 + 2.01

The values are mean+S.D.

Statistics : p > 0.05 for all indeces by repeated measures of ANOVA

FT* ; flow triggering PT** ; pressure triggering

5. B9 $&<, 2 7= MY, M1 &UIRE, Ny
=2 N P,

Zt 8 BAOA EHE 82 3%, 37 VIR A
g, A3 F715%, daeE 2 Po, 52 o3 A
o]§ R.o[x] gk3tr}(Table 3).

n#

7IAEESE sl XA Po=EE F 3FY(total
work of breathing, WOBtot)& 7]&9] #H 2%z} o
Ao s Ay TFEYT VB B9 A,
A25¥r] 3N2Y SFFLAAA (flow demand
system) ol oJgle] WAs= F714 3F5d= 74
Ho}i~9 olF Fr1A 3{HLLS VA HABo2RH
3Rl e FAb Qlo] FAxshA FAHE 3 F
29 H2& LAY ol 7AZFLRZFES] o
e AdAT e 288 Ado] E 3Lt ol 7
74 583Ye ARA7IZA & FAe sl #o
AHE, DAE JIF5E7] $849%(demand valve)
o] A=}, oy 28 E (pressure support ventila-
tion) FHE'¥ Fo] gt mgo] Al=H: Qlrk. £
FHUEE ol2igt EHo g /=i

2 A7 21 259 S99 JFEFIY F
7175 %27 2 HIZEe] Ato]d] whE }olg HluLa}
32} ek olE ¥rbd I FY nAEe fER
Holl i3k | F7A|9] dFEo] FEUHe] jold wp&

3EFY PAE A9E £ SHYVE S vage
2R 2718 aFde] wsledls Bald 2§ W
3l W F TELY ¥k sheAdol wiAIEA &
7] W0l e}, freka] ] Aboly WiR g
3 fEEE $2358Y (triggering WOB)#He &
& £ Jduhd HS BolFHl Wyojloy s FY
e 238 e 713 oElgol Ao s EY
I} 7150 & 2 JIFEF7] 324 s BAHe &
Fde 9l Hld 5FAE 233 wmso.
ol BARA A 5EIEe] F2 AIFESQCl fa
Hehe ¥R FolEEEde EX3E 4 e
zlolel] whe H713 TEYS WS FHTFUdY ¥
Boll 710% Foj7] WEelq). Fo1F 3FUL] &
4 WHe Banner7} AAIG P10 E wgich, B
AN e TFY A 2 BAEE = &3
7 i BAAe #2 gA4x 3 200 ml/cmH0
o] IYZE AH83IE ole WA Sl A%t
F2 AL 23 YA G GT HHA 22 ¥
oA 2+ fit W WE 3FYS Ho|E vwsle
2 a7 Auolle dEge vAA] %7] g el o
gt #25e] 49 3FYY HEgtol EFYY 44
g} ofzre] oAl B £ g Aoz F4¥n.
A7 A Servo 3009 F3AEY 2 718 9
3 @A1¢l 0.7 L/min dlAe] B8 55Le &3
)t A ARREE -2 cmH 00419 kot vgkw
FFFL 2 L/min®t 4= -1 emH 00049 #
7t 3FLIE zojr) fidint. olEE A= & F
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o] A AN vkodsle] 3FLS] ZAEF ¥
2+2§R Pressure Time Product'*~'9¢] &34 Zz}9}
T 4% Adolgen E3F Carmackse FEA
3 A7y Sasoon Fo] HEFNA HAFE AV
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o frelg Apolt YTk 3kt 01 A= ¢
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g gl el £ 3FYel vis folshA wot
= 9xd 2HE BJYEHT? Servo 300 °}&%
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7200ae2] ¢ SN F/192 3F ’b"‘ﬂ
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of AMgE TS 0.7-2 L/ming ARSI Q&
H) ulsted PB 7200ae8] Z$ WAREE A2Ap
5-20 L/mine|A 23¢ & 92 #@9z=e 11/
minol A 3E BAFEL) 1/2704] AASHES Foig)
o BARF) A=E AALIA doine :6:%-%-?4-
2 A7t ot FHEFRA Soany HY
Aol = B YoiE EFUE B &
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o) B3¢ ¥R Aol uket 2ASKe Rol vig
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d g AFsEIIske) 28t ados A8 5
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Feges WASAY GARLRIAE $8 D
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2 o
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3 AL HY V] fe] e O U Ee 7}
A3 FYe Ak 84 F9 el A2 2t
7] AFZFNA FFEEE A3 Jen o]
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I EEFY E 2 55D vEE AL
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min ¥ ¢4E§% -1 emH,0 iyl -2 emH0) ¥7}
A 33Y) v GFE AL &
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714 dgo] ¢HA=m CPAP 3 cmH,0 AdidlA 3
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3FYLe zlel7t ¢iddth. Pressure Time Product
(PTP): #3#% 0.7 L/min ¥ ¢485% -1
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