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The effect of inspiratory flow patterns and peak
inspiratory flow in different characteristics of lung models
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Background: Many patients develop respiratory failure
that need mechanical ventilator. The respiratory failure
caused by different types of pathophysiology, New gen-
eration mechanical ventilators incorporate some new
adjustment modes sophisticated to improve patient-
ventilator interface by altering inspiratory flow pattern.
Objective: This study objective was to cteronstrate the
respiratory mechanics is inspiratory waveform and peak
inspiratory flow generated by the mechanical ventilators
for different characteristics of lung models.

Method: The PURITAN BENNETT 7200A was operated
in control mode with constant setting of Vt*, RR*, FiO2".
Ppeak* Ppla*, MAP*, Vte* were repeatedly measured
and Raw*, C"* were calculated for each three inspiratory
flow waveform and three level of inspiratory flow rate
under four simulated pathological condition : 1. low
compliance lung model 2. high airway resistance lung
model 3. mixed low compliance and high airway resis-
tance lung model in comparison with 4. control lung model.
The data were analyzed by ANOVA test.

Result: 1. Under ventilation of low compliance lung
model, square waveform produced quite low Ppeak, Ppla
compare with other waveform. 2. Under ventilation of high
airway resistance lung model, decelerated waveform
produced lowest Ppeak and Ppla. (P < 0.05) 3. Under
ventilation of mixed high airway resistance and very low
compliance fung model, decelerated waveform produced
lowest Ppeak and Ppla. (P<0.05) 4.Under ventilation of
all type of lung models decelerated waveform produced
highest mean airway pressure. (P < 0.05) '
Conclusion: Under ventilation of low compliance lung
model, lower plateau pressure were often seen in square
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*Ppeak = peak airway pressure (cmHZO)
*Ppla = plateau pressure (cmHZO)
*MAP = mean airway pressure (cmHZO)
*Vte = expired tidal volume (ml)
*Raw = airway resistance (CmHZO/L/Sec)
~c’ = compliance (mI/cmHZO)

waveform. Under ventilation of high airway resistance lung
model, decelerated waveform make lower in peak and
plateau pressure. Under ventilation of all characteristic
of lung model decelerated waveform produced highest
mean airway pressure. The result of this study may guide
to proper use of respirator adjustment in those condition.
*FiO, = inspired oxygen concentration (%)
*RR = respiratory rate (time/min)
Keyword: Inspiratory flow pattern,Inspiratory waveform
,square waveform, decelerated waveform ,sine waveform,
lung model.
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several observation per cell)
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A1919% 2 WARIAN parameter e ATATAAINNAT ventilated UaaifinuLLFNgGg uanailudnieds (mean)

Pins (L/min) 40 40 40 50 50 50 60 60 60
inspiratory square decelerate  sine square decelerate  sine square decelerate  sine
waveform

1. Control
Ppeak 18.70(1) 18.36(1) 19.27 19.00 20.43(2) 21.20 18.70 2042(3) 21.22
Ppla 18.407 17.89 18.94 18.63 26.11(2) 20.87 18.39 19.90(3) 20.85
MAP 2.60 3.76 2.91 i.80 3.752 3.10 1.70 3.20 N 2.39
Vte 490 489 507 470 490 500 7 460 482 500
2. Low compliance
Ppeak 34.72 35.72 37.38 35.26 35.67 37.51 36.50 36.89 37.96
;pla ) 34.23 35.03 36.782 34.64 34.92 36.96 34.96 36.31 7 37.42
EPIP - 4.86 8.06 6.20 3.30 ) 6.40 4.63 3.14 5.71 4.21
ae - 480 480 57007 471 7 490 510 460 479 500 )
3. High airway resistance
Ppeak 46.35 31.17 40.52 52.75 38.80 49.98 66.81 44.55 55.56
;’pla 28.28 21.98 25.22 35.13 24.35 25.55 42.31 23.67 28.237
MAP 6.91 8.10 7.43 6.90 8.08 7.40 ' 6.93 7 7.80 7.50
Vte H 7 460 463 490 439 470 480 421 457 475%7
4. Mixed abnormal
Ppeak 52.36 37.70 46.99 60.18 41.94 53.95 69.69 48 52 60.35
;pla 39.14 36.96 ” 39.49 42.18 37.38 39.10 47.67 37.25 739.54
WMAP 7.50 10.49 8.90 7.10 9.70 8.30 7.20 9.20 8.10 N
Vte 7 473 466 490 452 7 469 490 440 470 Tgr

Anftlfiansfiasznads luusisznguentlendiun e ventilated Aot inspiratory flow WAz waveform 579
Whirueusee wenswiumaiRedefludfnylan p<0.000 endudeyadi 1,23 A ldunnstafunneadis P> 005

ANNULLNLIINNT ventllated gl square waveform i
expired tidal volume mwam uaz sine waveform 1#A1
expired tidal volume ZN‘me LL@VLWM&] peak inspiratory flow
‘vm‘lﬁ‘lm expired tidal volume meummpm‘lumifm
°n 2

NAURINNTUFU waveform FIBAN mean airway pres-
sure WUIINNT ventilated A9 decelerated waveform 181
A1 mean airway pressure @dﬁzﬂﬂ LLa:ﬁ%aﬁqmlu square
waveform e WlTuddiynaia (P<0.000) Asdiayalu
AN 2

J015a¢

a o o o , a
Amenanisannisidimsestismiala As wily
NNIZUNWIRIBRNTIAY (hypoxia) ARuaAKaefagldly
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nmsunala (work of breathing) smmﬁmu’ﬂmmmam
Unszasszuunasumgla e ladlFiianazunsndan
annmsliieiestaevnela Aaisdariialunisly
Lﬂ?:mﬂﬁqwm‘la AD
. Mwteetrenalalnevinlef plateau pressure 5

‘VIMW ‘L‘mﬂmmﬂmwmamm plateau pressure uﬂﬂm’] 35
cmH O M3tiA lung injury avuamupmﬁmummﬁmm
plateau pressure (i 35 cmHZO

2 wqiumﬂqaimppﬂmLaumwmwam oxygenation
status ‘Vlmﬂfn%muﬂu mean airway pressure ‘Vlmmﬁ‘S K

mnmmmﬂmﬂpmmwmﬂwmvmu 2 nau‘l‘wmq
D ﬂawummﬂmmum mmamaunummmmu
ya3dandn® (mﬂﬂm 80-100 mi/cmH 0)” meawu
aﬂwm“mammﬂpmmmeumpmma fuALAINN
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Luwﬂmmﬂ%mmﬂu 50% 184ANHITAGHG (AagLl
1B) ‘Luﬂ@mmmwawﬂum NalUUINN9AA airway
pressure b lFuaniin LL@:‘luﬂ@mwumeuuﬂ@ﬂawm
fupae waveform Tty #NNTOAN airway pressure 1@
g TALAY Lummnmimmmm |nsp|ratory flow ‘V1
AR AARY m@mﬂ%ﬂ?mmﬂ@mmmu AW airway
pressureAN AN .
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Lll@mf;lunu waveform @u'] ’N@ﬁmﬂlﬂmﬂ 011 ventilated
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IemsAniauntiilng Joseph Favin e e g
i Tneuadildnudndn MAP gefigalunny uuLeasnis
ventilated Uamiian@ne decelerated waveform @Iw;;lmu
pinafutiname luudtase peak airway pressure BTUNL
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tiinveseaianiinund nuuasdnEnisa0enng vent-
lated 37184 inspiratory time 1498 ):E ratio paT Wadn 1 peak
inspiratory flow mﬁl
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3. sme waveform uamﬂmw inspiratory flow 71'
ADET meqummmammLu@mummwmﬂ‘lmﬂu
ANWIUL sine wave (fagu 1C) ‘Luﬂ@mmﬂummﬂmuﬂum
waveform mumum'l,u Ppeak uar Ppla 'A\mfm waveform
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@mgq waveform TRALENNTOTL MAP ”meﬂmmua
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Ppeak WA Ppla $90¥aAANLANNNTONSIRLMAPE il
NN decelerated waveform

@'mmmmmnmqmwmmum sine waveform €4
“Lum@mﬂumﬂfﬁnwnmmu
ijmmsﬂsu Peak inspiratory flow

'luﬂfammﬂwmmumnwu inspiratory flow rate

V]’ﬂ,‘vi airway pressure gwu sn\‘il,ﬂuiﬂmuzgmmm alrway
pressure mmmmu flow mmmﬂ
mummwmimu inspiratory flow rate FalEvin ey airway
pressure meu vt lunsleeenng ventilated Uamiien
AallgUsu e peak inspiratory flow 40 Waz 60 L/min
(P > 0.05) W1aziman flow mwmuimlmmmnuiﬂw
WA turbulent flow Vl%“/lﬂumalrway pressure 'Mﬂm
UINAUTAUANUANF NN AT

2. n3@A inspiratory flow rate N MAP mmu \im
annsifnanfigesldifiemeladn®
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msin iy gt essameas e ilaiado el
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1. inspiratory time wmmﬂm‘lumm%muﬂfmmuma
(i luuﬂqﬂwuﬁmmua@mammu m@mumﬂu
Uaanan wiu gilag COPD mqmmm? inspiratory time ‘Vlﬁu
WA expiratory time fenaa®

2. ‘lugﬂqmmwmﬁmmwluﬂ@m“Lu”mewm'am
Lf;mmwm*mﬂwﬂum@m@m@w@mnmﬂaauuﬂm
mmummammm {(dynamic process) miﬂimmamﬂ
nelafteanfadien T lildRan N ozt e IndTn
PR sss sz uanae

3. msAnEunnTaenty respiratory parameter
Tladanania hemodynamic cardiovascular UASHARNY

a|rway resistance®
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