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Analysis of the Description of Ventilator Parameters in Recent Papers Relating
Artificial Ventilation Using Anesthesia Machine

Jiyeon Sim, M.D., Hee Yeon Park, M.D.* and Wonsik Ahn, M.D.*

Department of Anesthesiology and Pain Medicine, College of Medicine, University of Ulsan,
*Seoul National University College of Medicine, Seoul, Korea

Background: Procedures in medical papers should be described in sufficient detail to allow
other researchers to reproduce the results. The apparatus including anesthesia machine should be
given, too. Anesthesia machine has dramatically improved as bioengineering has developed. There
are several ventilator settings in modern anesthesia machines. However, it seems that only a few
ventilator settings are described even though modern ventilators are used in research. The purpose
of this study is to investigate that how many ventilator parameters were described in the papers of
the Korean Journal of Anesthesiology from 2001 to 2006.

Methods: All of papers with human general anesthesia were reviewed except case reports, and
papers regarding only induction or intubation procedures. Recruited articles were grouped into
papers with strongly related to respiratory parameters (STP), and into ones with slightly related to
them based on the research topics. The description of following categories was counted in each
paper; the type of anesthesia machine, tidal volume, respiratory rate, inspiratory : expiratory ratio,
mode of ventilation, pressure set in pressure targeted ventilation, positive end expiratory pressure,
inspiratory pause, and inspiratory rising rate.

Results: The description rate of each parameters in STP were 36% in the type of anesthesia
machine, 66% in tidal volume, 54% in respiratory rate, and 24% in inspiratory : expiratory ratio.
The other settings were seldomly mentioned.

Conclusions: Description on the ventilator parameters was sometimes missed. We should
describe adequate ventilator settings to reproduce the results because the modern anesthesia
machine has additional ventilator options.

Key Words: Arttificial respiration, Description of methods, Inspiratory : expiratory ratio, Mechanical
ventilators, Positive pressure respiration, Ventilator parameters
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tive end expiratory pressure, PEEP), -3 A<Eo] o] B3 = Table 13 2t} vl 7] 715S HA3 -‘v‘:'_—%
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FAE FhelAlF AR Agslden, Alg & AFelA A= vkF Y] J1F V1€ vlES Zelvt ol

7 E2 001% 31, BARAE A% Z2ae
Excel 2003 (MlCI‘OSOftTM Office Excel 2003, Microsoft,
Seattle, USA)= A-g3}dc)

F i AT =% T 1963 0] SLPE 1293,
STP= 673 o]tk ZA

Table 1. Reviewed Paper Profile in Korean Journal of
Anesthesiology

Research slightly  Research strongly Number of
Year related to artificial related to artificial reviewed

ventilation ventilation papers
2001 9 16 25
2002 24 13 37
2003 31 16 47
2004 19 8 27
2005 28 10 38
2006 18 4 22
Total 129 67 196

A ch(p>0.01).

R E(mode)E 7| &g =2 1Mo
o7} 919lar, 20054 del] 147 b A &

targeted ventilation, PTV) AF-8-& W A5}l 552
=rol4l 43 sHE B 3E&5, 571 - 3] vlE
wE I OIﬁa}%JA(end-ndal CO,, ETCO,) ¥4 %k

AEZHE

ol th=k 1

S (pressure

Table 2. Number of Papers Which Described the Type
of the Anesthesia Machine in Korean Journal
of Anesthesiology (Percent in Parenthesis)

Research slightly Research strongly Total resear-

Year related to related to ches related
artificial artificial to artificial
ventilation ventilation ventilation
2001 2/9 (22%) 6/16 (38%) 8/25 (32%)
2002 1/24 (4%) 4/13 (31%) 5/37 (14%)
2003 2/31 (6%) 5/16 (31%) 7147 (15%)
2004 2/19 (11%) 1/8 (13%) 3/27 (11%)
2005 3/28 (11%) 5/10 (50%) 8/38 (21%)
2006 1/18 (6%) 3/4 (75%) 4/22 (18%)
Total  11/129 (9%) 24/67 (36%) 35/196 (18%)

Table 3. Number of Research Papers Which Described Basic Ventilator Parameters (Percent in Parenthesis)

Research slightly related to
artificial ventilation

Research strongly related to
artificial ventilation

Total researches related
to artificial ventilation

Year

Vt* (%) RR' (%) 1: ET (%) Vt (%) RR (%) 1:E (%) Vt (%) RR (%) I1:E (%)
2001 2/9 (22) 2/9 (22) 1/9 (11) 9/16 (56) 11/16 (69) 2/16 (13)  11/25 (44) 13/25(52) 3/25(12)
2002 3/24 (13)  3/24(13) 0/24 (0) 11/13 (85)  8/13(62) 4/13 (31)  14/37(38) 11/37(30) 4/37 (11)
2003  2/31(6) 2/31 (6) 0/31 (0) 9/16 (56)  5/16 31) 4/16 (25)  11/47(23)  7/47 (15) 4/47 (9)
2004 3/19(16)  3/19(16) 1/19(5) 4/8 (50) 4/8 (50)  2/8 (25) 7/27 (26)  7/27 (26) 3/27 (11)
2005 8/28 29) 11/28 39)  2/28 (1) 7/10 (70)  5/10(50) 3/10(30)  15/38 (39) 16/38 (42) 5/38 (13)
2006 5/18(28)  3/18 (17)  0/18 (0) 4/4 (100)  3/4(75) 1/4(25) 9/22 (41)  6/22 (27) 1/22(5)
Total 23/129 24/129 4/ 12§9 44/67 36/67 16/6g 67/196 60/196 20/ 19§6

(18) 19 3 (66) (54) @24 (34) (€29} (10)

*tidal volume, Trespiratory rate,
in each categories.

Tinspiratory . expiratory ratio, §p<0.01 compared to tidal volume and respiratory rate
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Table 4. Provided Function of Typical Ventilators of Major Vendors

Model number

Vendor (Product name) “m» e e @ e ©® O e
Dameca 10750 1975 X X X X X X X
10590 1992 (¢} X X X X X X

10940 1995 (¢} X X X X X X

10770 (Siesta 970) 2001 o O 0} o (03 X X

10990 (Dream) 2002 o o (0} o (6] X X

10770 (Siesta Breasy) 2004 (0] X X X X X X

10770 (Siesta EGM) 2004 o o 0} o o* X X

10770 (Siesta i TS) 2006 o o 0} o (6] o X

10770 (Siesta i Whispa) 2006 o o 0} 0} (6] o X

Datex-Ohmeda Excel 210 7000 1988 O X X X X X X
Excel 210 7800 1993 (0} o (0} X X X X

Excel 80 1998 (6] X X X X X X

Excel 210 7900 1999 (¢] o (0} (0} X X X

Aestiva/5 2000 o (¢} (0} (0} o* X O*

Aestiva/5 Compact Plus 2001 (0] (0] (6] X X X X

S/5 Aespire 100 2003 o o (0} X X X X

S/5 Aespire 300 2003 o o o (03 X X X

S/5 Avance 2005 (¢} o o o (6] X (¢}

Drager SA-2 1990 o (6} o X X o X
Cato 1995 o (6} o 0} (6] o X

Narkomed Series 1999 o o X X X o X

Fabius CE 2002 o o o X X X X

Fabius GS 2002 o o o o o* O O*

Primus 2003 o O o o (6] O O*

Royal medical Royal77 1987 O O* X X X X X
Royal88 1988 (¢} O* X X X X X

Multiplus 1995 (¢} O* X X X X X

Roytech series 1998 o O* X X X X X

Roytech-5 2007 o o X o X X X

(1): launch year to the Korean market, (2): inspiratory : expiratory ratio control, (3): positive end expiratory
pressure (PEEP), (4): inspiratory pause, (5): pressure control ventilation mode, (6): synchronized intermittent
mandatory ventilation, (7): flow rising rate control, (8): pressure support. *option or provided with a separated

device.

g 5452 22 12 Limin (200 ml/sec, I: E=1: 1), 18
L/min (300 ml/sec, I : E=1 :2), 24 L/min (400 ml/sec,
I:E=1:3y7} o} of"d A7t 54 =% (dyna-

mic compliance)”} 15 ml/sec/emH,02}3L 713}, A4

H|-f-5= S (static compliance)7} &3] AA F7] 1 &7]
B]-& 1 : 104 3 F7] 93 (peak inspiratory pressure,
PIP)oll d&FS WX A gb=vhd, 7k Aol A PIPE 13
cmHO (I : E=1: 1), 20 cmH,O (I : E=1 : 2), 27 cmH,0
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Fig. 1. Flow-time, pressure-time curves of the same tidal volume, and respiratory rate, but different inspiratory :
expiratory (I : E) ratio. These imaginary respiratory curves have the same tidal volume (600 ml) and

respiratory rate (10 cycles/min). Each curve has different I : E ratios, ie., 1:

2 (—), and

1:3 (=—-). The flow wave is assumed as rectangular form. In flow-time curves, area under the each
curve in one breath has 600 ml. If the dynamic compliance of a respiratory system is 15 ml/sec/cmHO,
and the static compliance is sufficiently large, the peak inspiratory pressure of each breath is computed by

dividing flow (=volume/time) by dynamic compliance. The results are 13 (I: E=1:
3). Therefore, the peak inspiratory pressures could be different if different I : E ratios

27 cmHO (I:E=1:

1), 20 (I : E=1:2), and

are set to the same patient even though the same tidal volume and respiratory rate are applied to the

patient.
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