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A comparative study of the efficiency of the ability to trap air in the
breath by analyzing the amount of carbon dioxide between using the
nasal oxygen device with a carbon dioxide measurement connector

and the invention from 10 cc sterile water ampule
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Abstract

Background: During regional anesthesia, intravenous sedation is occasionally given to calm the
patients and reduce their anxiety. The drug may reduce the level of consciousness and
lead to complications from obstructive airway conditions and hypoxia. The oxygen
saturation and respiration must be closely monitored. The respiratory monitoring may be
performed by sampling line CO, used in those receive oxygen cannula or oxygen mask.
However, it is difficult to use due to its slippage. The strap must be fixed to the face with
tape which is an obstacle to assess the patient while monitoring.

Objective: To compare the efficiency of the ability to trap air in breath, analyze the amount of
carbon dioxide with EtCO,, FiO,, RR and SpO; values between the nasal oxygen device
with a carbon dioxide measurement connector and the invention from 10cc sterile water
ampule.

Material and methods: The study was an experimental research. The sample consisted of 110
surgical patients undergoing regional anesthesia between December 2020 and April 2021.
The instrument was an air analysis data form capnography. Records were done every 5
minutes for a total of 30 minutes.

Result: The two devices' capacity to capture air and display carbon dioxide and oxysgen
concentrations was as follows: 1. CO; inhaled (FiCOz) and exhaled (EtCO,). 2. Oxygen
exhaled (EtO2) and oxygen taken in (FiO,). 3. The oxygen saturation level at the fingertip.
There was no significant difference between the two devices (p-value >0.05).

Conclusion: The invention from 10cc sterile water ampule can be used to monitor breathing
pattern in surgical patients who have regional anesthesia with sedation.

Keyword: End-tidal CO,, Capnography, Invention from 10cc sterile water ampule

Nurse anesthetist, Anesthetist Nursing Department, Thammasat University Hospital,
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A15199 1 Wisuieuteyamluseningunsainnasiuazaunsalniuny wansdIulIu

Jouay A1ade drnulotuunInggIu wag Independent Samples T-Test

v & NauNnans (n=55) nauAIuAN (n=55)
dayavaly (110 $18) . ~ - - p-value
VT1UIU VYAY FT1UIU EREGH
LINA
18 14 25.00 14 25.00 0.044
SN 41 75.00 41 75.00
218 (@) Range Min=21, Max=59 Min=21, Max=58
Ypani1 30 U 14 25.00 22 40.00
I¥NIN9 30-39 U 22 40.00 24 44.00 0.007
S¥NI19 40-49 T 6 11.00 q 7.00
1NN 49-59 Y 13 24.00 5 9.00
X =39.39 S.D.=10.47 X =34.04 S.D.=8.80
BMI (k¢/m?  Range Min=16.16, Max=30 Min=18.75, Max=30
< 18 N 2 4.00 0.00 0.00
18.5-24.9 Un@ 15 27.00 16.00 29.00 0.706
25-29.9 UtnLAY 38 69.00 39.00 71.00
X =25.63 S.D.=3.85 X =26.78 S.D.=3.28
ASA classification
Class | 18 33.00 7 13
Class |l 36 65.00 42 76 0.003
Class Ill 1 2.00 6 11
5.0.=0.50 5.0.=0.49
Tsausednen
laifilsAusesndn 23 42.00 23 42.00
1-2 1A 12 22.00 18 33.00 0.403
110N 2 15A 2 4.00 1 2.00
Pregnancy 18 33.00 13 24.00
S.D.=1.31 5.D.=1.18
Fuunlsaniny F1UU Souay 17U Soeay
Isppa1usulaings 7 13.00 7 13.00
Ismlumau 3 5.00 6 11.00
amsluiuluidongs 4 7.00 4 7.00
n1dRInnY 3 5.00 6 11.00
l5pdU 9 8 15.00 11 20.00

VU8R BMI= Body Mass Index, ASA = American Association of Anesthesiologist
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iy 1unaumaawmmumﬂmﬂﬂaummu wililoIouiiioudis 4 NGUIYNU AT
p-value = 0.007, 3) Firviyinanie vse BMI Fanguauauwazngunaans sty
mm/]qm p-value= 0.706, 4) ASA classification maaaﬂqmmmu;&ﬂwmﬂagh ASA class
I fundtan p-value = 0.003, 5) Tsavszdd eaoangudruiteilidilsauszdd An
Hudoway 42 Wity wilaesiudosasss wwillsaUsziduasififinngdanssdamegie
p- value = 0.40 Fsifungunnassuazngumuauiianulndidssfududviaanie T
U531 wag danuuansnsiuniumne, 91e, ASA Classification

daui 2 dayadliaunsaingunaasuaznguaiugs
M19199 2 WSuiiuteyavesyldaunsal seninsaunsalnldlunguneasiasnguaiuny

{ldgunsal
wwndussandnu UnAnwedeud
nga e ¢ - Adeudineuna v S.D. t p-value
GV v WYIUTA
9w | Seway | 9wy | Sewar | dhwau | Sesaz
NALNAGDY 6 11 47 85 2 4 0.378 1.416 0.160
NEuAIUAN 4 7 45 82 6 11 0.429

INANT19 2 Toyarldaunsal wenmusuvus wudn smuvtdsnnduseainuidyd
nquneassdaduiosay 11 unninguevauiidiuiudesas 7, suniddydneuiaves

(%
Y

nquvnassuaznguaIuay Anidufosas 85 uay 82 mudiu slldndruinniigauess e
nauMAaBILATNANAIUANNGLFIBEN, Furisin@nwiddygweruiaianldliiiaengs
naaosdnudesay 4 uavauldlingunaassAniduiosay 11 WethadfundTeuiieud
A1 p-value = 0.160 uansiniaesnguinugldgunsailifarmuanstety

daufl 3 ansretuiindranududunastinafeiiidainauwela
T8agNIINITINaVe0NTIAN (FNT/UNT) VBINGUNARBILATNFUAIUANINITIAN

wandukuuun® (Normal distribution) W 2 nax TAgNa1504197n A1 Mean, Median, Mode

wazA" Fisher skewness coefficient & Fisher kurtosis coefficient é’amiwﬁ 3

A15197 3 wanIINAEEUAITLINLASUNRTEISRIINTsIaveseandiau (Bns/und) VYBINAY

NARDY LAYNANAIUAN

. skewness kurtosis
AGEY Mean Median Mode
‘ coefficient coefficient
NAUNARBY (n, =55) | 2.53 3.00 2.00 25 -1.18
ﬂzjumU@m (n, =55) 2.62 3.00 3.00 16 -.81
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M19197 4 WIBUEUInTIN1SIaYeIeanBiaus NI NaUAa aILaENALAIUAY

dn31N15naveseandian (Bas/unil)
nay 2 3 4 Mean | S.D. t | p-value
9 | Jewar | 3wy | Sewas | 3w | desaz
NAUNARBY (v, =55) 27 49 27 49 1 2 253 |0.539 |0.867| 0.388
NAUAIUA (n, =55) 23 a2 30 54 2 4 2.62 |0.561

sERAUtydAYNatANTZAU 0.5

NAITNA 4 MIUABATINTIVATD0DNTLIUNNGUAIDENINUAGAALNI LN
HIUEUNTIVRINGUNAADY UaZNauAIUANILLTABNIINITINaTeteanTLaun 2-3 Gns/und

ludnsrdiunlnalhgsiunslunguaiun waenqunnass 1ngn1stravedoandauiiasan

mumNABINTeanBlauveUlgduiidaduniusnmie 1sausednd gainaAnuauiives

sandnufivansianausulieandiawluasudu nam1 p-value = 0.388 wanIingu

MegesEnINnguvnaaarnauaIuAuliLang1aiy

715197 5 LWUSEUEUNITANLAUINIAINNNANITIAIILRAIDINAIINaNNELY, FRTINIT
wela, Annududiveseandiaulateivisassaunsal lneueniiasizinisiniiveniaen
AN 9 NANITILATIZRAINITI 5.1 - 5.4

A151991 5.1 N1sAnLAveINIAAY EtCO,

AAMUTNTURATUSUNUAS )
dn v nay Median Mean S.D. t p-value
Alaanauniela v
EtCO, (mmHg)
Y79 0-5 719aD4 31 31.35 7.825
AYUAL 31 31.62 10.279 0157 0.876
Y179 5-10 79aD4 31 29.47 6.697
AYUAL 31 32.04 10.207 -1.557 0.122
Y79 10-15 | nnand 31 29.75 7.437
AYUAL 31 32.35 10.050 -1.542 0.126
YN 15-20 | nnand 32 28.85 7.842
AYUAL 32 32.27 10.386 -1.948 0.054
YT 20-25 | nnand 31 29.56 8.520
AYUAL 31 32.27 10.076 1523 0.131
YN 25-30 | 19ad 31 29.55 8.406
AUAN 31 32.09 10.041 -1.442 0.152

aa

sEAUtEERUNNENANSEAU 0.05

.:4' v 2 ! ! v 2 ° U a € 1
91AM15199 5.1 MsAniAveIMAAT EtCO, wuan nsAniiueamadmniviiasivsian
Liumneineiuludn EtCO, nTiaa nam1 EtCO, vengunaaasliunnseiunguaiuny
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A15199 5.2 nsinAueInIFan Fico,

ANAUTUTULAE
Usinaufnedléanan | ngu Median | Mean S.D. t p-value
wela
FiCO, (mmHg)
Y99 0-5 NARDY 3 2.02 1.790 -3.554 0.001
AIUAL 3 4.24 4.269
Y9N 5-10 NARDY 3 2.07 2.159 -3.180 0.002
AIUAL 3 3.87 3.601
YN 10-15 6 EN 3 3.33 7.237 -1.245 0.216
AIUAL 3 5.05 7.312
Y9N 15-20 6 EN 3 2.16 2371 -2.213 0.029
AIUAL 3 3.42 3.473
YN 20-25 NARDY 2 2.07 1.844 -2.450 0.017
AIUAL 2 3.55 4.059
YN 25-30 NARDY 2 2.13 1.944 -2.408 0.018
AIUAL 2 3.51 3.785

SEAUEEAUNISEDANTEAU 0.05
M13197 5.2 N13AnAUeINIART FICO, WUl A1 FICO, gUnsaivinassuansaiy
gunsalmiuRy wazdl 1 Frarvinuitgunsaineassliwnndeiugunsalaiunu Aelugis
PN
1819 10-15

45

=4ETCO2 NRUMARDY

40 -4-ETCO2 NAUATUAN
35 + ! l l
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" ! ! T ~ 1

20
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S 1

=—FiCO2 NANAIUAN

Measurement (mmHg)
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-10

Vvaan (W)

auil 1 Wisuifigunisiniiueniel EtCO, wag FICO, sewinnauaunsalamunuiazngy
gUnIainnaes
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A151991 5.3 N15ANLAUDINIAAT EtO,

Armnududunay
Usunaaiildannau aunsal | Median Mean S.D. t p-value
wela
EtO, :
Y99 0-5 NARDY 27 37.58 14.279 3.477 0.001
AIUAL 27 29.80 8.460
Y9N 5-10 NARDY 30 39.33 15.982 3.369 0.001
AIUAL 30 31.00 8.979
Y9N 10-15 NARDY 32 40.27 16.378 2.582 0.011
AIUAL 32 33.13 12.366
YN 15-20 NARDY 30 42.55 14.120 4.310 0.000
AIUAL 30 32.07 11.200
YN 20-25 2608 30 42.02 14.753 3.556 0.001
AIUAL 30 32.80 12.331
YN 25-30 NARDY 31 42.56 13.477 4.014 0.000
AIUAL 31 32.95 11.585

seautBARNIE@DANSEAU 0.05
M5 5.3 NsAnNueINIAAT EtO, wuli @1 EtO, gunsalvnassunnsnsiugunsal
AIVAN YNNI

A15197 5.4 sinAveINEan Fio,

ANAMUTNTULAL
Vinafnaitldanan | gunsal | Median | Mean S.D. t p-value
ela
FiO :
U197 0-5 NARDY 28 33.36 11.894 2.156 0.034
. AIUAL 28 29.45 6.277
W97 5-10 NARDY 29 35.67 16.766 0.1448 0.151
. AIUAL 29 32.02 8.312
YN 10-15 NARDY 32 37.47 18.095 0.823 0.412
AIUAL 32 35.07 11.823
Y9N 15-20 NARDY 32 36.69 16.021 0.421 0.675
AIUAL 32 35.55 12.264
YN 20-25 NARDY 33 37.24 16.445 0.440 0.661
AIUAL 33 35.96 13.772
Y9N 25-30 NARDY 34 38.16 14.524 0.524 0.601
AIUAL 34 36.78 13.100

YR o aa

SYAUNEAIAYNIEDANTZAU 0.05

A15799 5.4 N15ANLAUINIAAT FIO, WU AN FiO, Tfleetia1andl 0-5 w1l wintiu
~ ¢ | U AU o W aaa ) i ' a1 ° '
Mgunsalinnuuanasiulidedfynisatiansedu 0.05 lnelunguatuauien S.D. #1n31
F99719.0nNVRUNNAUTTIEs sl eIN AN ABUR N lULI 9 Le
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A1519% 5.5 sns1msvnela (RR)

ANAMULTNTULAE
Usanafenldainay | aunsal | Median Mean S.D. t p-value
el
RR (A59/417)
Y99 0-5 2608 17 17.58 3.690 -0.555 0.580
AUAL 17 18.02 4511
Y9N 5-10 2608 17 16.96 3.830 -0.210 0.834
AUAL 17 17.13 4.325
YN 10-15 NARDY 17 16.84 3.196 -0.406 0.686
AUAL 17 17.15 4.660
Y9N 15-20 719a09 16 16.69 3.048 0.849 0.398
AIUAL 16 16.18 3.238
YN 20-25 719a09 16 16.93 3.934 1.198 0.234
AIUAL 16 16.04 3.868
Y9N 25-30 719a09 17 16.78 3.685 0.295 0.768
AIUAL 17 17.00 4.055

SEAUEEAYNISEDANTEAU 0.05
M15099 5.5 N1sudnsin1sviela (RR) wudn dnsinismela aunsaineaedly
LANAAUQUNTAIAIUAL YINTIALIAN
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A1397 5.6 N1TINAIALBUAITRIRRNTIRUNUa1eTla (SpO,)

AaMududunas
Vsinaufneiiléionay | gunsal | Median | Mean S.D. t p-value
wela
SpO2 (%)
‘Lﬂﬁ‘ﬁl 0-5 126N 100 99.53 0.766 0.107 0.915
AIUAL 100 99.51 0.998
‘Lﬂﬁ‘ﬁl 5-10 126N 100 99.64 0.704 2.069 0.041
AIUAL 100 99.25 1.174
‘Lﬂﬁ‘ﬁl 10-15 126N 100 99.47 0.766 1.214 0.228
AIUAL 100 99.27 0.952
‘Lﬂﬁ‘ﬁl 15-20 126N 100 99.58 0.712 2.114 0.037
AIUAL 100 99.24 0.981
‘Lﬂﬁ‘ﬁl 20-25 126N 100 99.58 0.712 2.080 0.040
AIUAL 100 99.22 1.083
‘Lﬂﬁ‘ﬁl 25-30 126N 100 99.56 0.739 1.206 0.230
AIUAL 100 97.73 11.267

T
v v o w aa

seRulpdAgnsananszau 0.05

P31 5.6 M3TadnmuBufivessenBiauiivansii (Sp0,) naumaaaslaiumnsing
funguaruaa lutaanandl 0-5, 10-15 uag 25-30 wazdl 3 FsnafinguvaasILANA1STY
naueuAx Aolutiaand 5-10, 15-20 way 20-25 ArwBusasendiaulaeiald 100%
YNYILIAN
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