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A Comparison of the Opened Versus Closed-System of Suctioning
-In Oxygen Saturation, Vital Signs and Suction Time-

Seo, Min Sook’ - Park, Kyung Sook?

"Graduate Student, *Professor, Department of Nursing, Chung-Ang University

Purpose: The purpose of this study was to compare the difference of change in oxygen saturation, vital signs and
suction time taken for the suctioning during endotracheal suctioning performed with closed suction system and with
opened suction system. Methods: Data were collected from 31 adult patients with ventilator treatment who were
admitted to a university hospital in Seoul and the collection period was from July 1 to November 15, 2005. Oxygen
saturation, heart rate, respiration rate and mean arterial pressure were collected immediately prior to the suctioning
intervention, during and 1 and 5 minutes after the suctioning from opened suction system and closed suction system.
Results: 1) The difference in oxygen saturation was statistically significant in recovery time for oxygen saturation
to return to baseline values after suctioning was significantly rapid on closed suction system (p<.05). 2) The
difference in heart rate, respiration rate and mean arterial pressure was statistically insignificant 3) The suction time
was shorter in closed suction system. Conclusion: Closed suction system is more efficient, as compared with the
open suction system in the ventilator treatment.

Key Words : Opened suction system, Closed suction system, Oxygen saturation, Vital signs, Suction time

LA B 3l71%0] sl ulEo] A7]wel o] giA =
2 2= AAE flsl Felol FHorh(Yum,
1, H7o TWOM Lee, Lee, Chin, & Choi, 2005). ©]&{&F 7]134] &2lo]

t E5 AgE Felo] AgEm e,
3 3557 A2E W] Tt 7R Fele A *lonﬂ JESBENEE
SIIALE 712 ) Ateto] Wastck. /1% W Al A b ohet BAle] el AhE w2 wohju
s 7= EH|EQ AAV HAAE 71HS av) 2 74/\}5\_" S Eﬂ]ﬁ}ﬂﬁum et al., 2005), F7]9, A

Hoz & 4 gl Hof £ulBe| olFo| ohapgoR Z A, SR, woabs Fo) Ralgg efst
W ApeAel Bl wiZo] R50lAA Hek. w3t oq ] Azl 249 G o1 % ok
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(John, 2004). E3F 7|z Felo=z Q3 AirAd=
of J&?i% f8loll= FelAIgre] Ql=dl, AYUAA 11
o] 7ol ZhFdhe AbAwre FAAl7]AL 3
F71% o] Falste] Hms ks
slo] AAMAZT F7|9HE U 71tk(Clochesy, Breu,

~

Carkin, ittaker, & Rudy, 1996).

718A FR1 A 83 HE FUoE Qg A4k
d5& AWst= Zolch ARkl 7|3 e
M §142A AT =7t QAHo Be
a1, 7HEE Ao R 7|erh REFoR wilow
Airago] WA ETE ofof Hia] lﬂJﬂﬁé Fdse 2
FEE719 719 W FRE S4pos ddslel oF
3F71E EANAA E2A7]A %ﬂ Felehs W
o= FEL A&l ALTFOR 5 @

FAAAZOEZN Ait2ES5S oAES 4= ATK(Sole,
Byers, Ludy, & Ostrow, 2002).
MR Fded 47 FUsS Blugt A

J_iﬁ}i H3KHopkin, Mahlmeister, Koo, & Cohen,
1990; Park, 1997; Park, 2002), 425> H3KLee, Ng,
Tan, & Ang, 2001; Park, 2002), 5<2lA|7HDePew,
Moseley, Clark, & Morales, 1994)0] 22 Ao & }E}
woh a8y v)solE iAo 2 3t Kim, Ahn, Park,
Choi®} Yoo(1998)2] A lofAE AFAESIE ‘ﬂg}g}
s Jste] F-o03k Afol7 gle A= UEhk

o, FATETHEH HE dHeRE I Hardle-o»P
Kirchhoff(1989)2] Fof|A+= AMAXE §]'E Aldke g
354, Q9 BFolA Zpol7t glis AR UERA
ek Aaks HoE9r)

ol= HHE Szl N Fl&ol val 71
7ro] a1l AAAE S S HA oA AbAETE
w5 233 9t WIE At EARA
et Aakg Holom = whE Ayt dasith &
st H g Eoled AXAES AR oy JdE s
%71 #9 w"Hox a3kl Ao R YeRgTHLee,
Kim, & Kim, 2004). #|38g FA&2 /HHd Sdsol

al.,, 1998; Lee et al., 2004; Park, 1997; Park, 2002)7}
B2 AaaEE go] g SN =

2, 95N
B Ao HAHe EsEI|E AHSsHE A
A AR(FELES) 243 Y H4E 712
Feo] AtrEslE ol S A Fof v JFS v
WaH= Ao, FAHQ AL o Pk
o WL 1A FolET HH4E 71HA FAdE
T AR AkaEsie 2ol S Bl
o ALY 1A FolET HH4E 71HA FAdE
T AT ZolE Felgict
o AL 1A FolET HH4E v1HA FAdE
T Flhe Azl AolE Bl

3. g7t

A L AR Ve S T AT Y
@ 718 FIALE T txd urh ALES T
s} 4e Aol

74 2. T4 717
4 717 39
s 4 Aol

LR 2L w4 71

Mg 712 Feles o

o Walrt 22 Aolck
3

CEIM 22 S4Y 71BN FAES @ AFEL
A 7B EAeL T R 554
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tHKim, 1997). £ ATelAs WupiLAZ7| S £
Bojl Aoz smImile] FHEE
Hete] PP/ R AdEE 9§ F
EGsH= FAME o] g3t 22 &
o] Ats} FmFEulel %E YehfE
PNAo] FAE A S i)

o

G| AE TR AtasiEel YA nA= &

1) BYYF

(1) 41954

APES AAH0] 453} olgle] wlet dojuh %
wlo] 2740l wpEoR He 345 WHEKChoi,

Kim, Park, Choi, & Lee, 2004). & oA = AA =

5 Folgk A9} th7iske] 7hAme, AAAY &
719t B7)0] ol TELE BEE oulshn, 1 3
48 FA|ErHHong & Kang, 1987). & oA
RAS} LL electrode Ale]e] A 7]2Ql Luld ]3]
&5 22 9(chest movement)S &7 3}o]

g EISICE
S @ A0 18 S45E 248 42w

]
W78 o2 ALETHChoi et al.,
2004). ¥ %10 4= GE Patient monitor“ol Ujebt

A pAzrol 7k

50| ZAE ERpA F UM E
sl Algdt= 2tz 9ol ~8EE AR Wt
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3t A WHE=7 A3 A7 o] th(Cross-over
repeated measure design)(Fig. 1). ©]¢} -2 wx} HiE
22 AYHAAE A93t o]8E= AtAxSiEe) A

Fol nlAE eSS skl sigolth 1eln

HhE =2 A3 4 A 9] ol YAl carry over effect)S Hf|
A5t HOH Als# =% 1A (count balancing)S At
gelglon, Aeshs AU NEE oA B
AR F1E WA AASAT AL A G2l
2 WA AlgYstgct. E3F Al A K order effect)S bl
AsE7) 918 AT AR o] wAS o] 147t
Ao 3 wo= 71EA] Fe& sk

2, ARt

B o] giafzb= 20059 7Y 1952 119 15
7R Aol g CishE Y FaixpAlof U3t
Al BAF F 713 Y AS Bkl Qe sEY] ARE
a1 Qe 22 31 S o2 s3Itk Cohen(1988)
Oﬂ AT o o4 a=.05, AIA7] f= 40, 1F

2 power= 8028 P& o) TRT FELSLE 7F Aot
o 2670 B FE4L SuEglck TAHA AR
A% e cheat gk
o LAZHbEE 713 ES XSRS B,
o Q1F7|E9] A7) Yol 7.5 mm o]A4tel At
B A AMA) H RS 7]_11_1_ 9l= 3hx}
T

55709 HET}F BHE/2d E7|(A0)2 gt

ro doy r_O,

oA A2t In-line 7HE|E]S o]-8-5kof &<Q1 At
Z, 59 9 120mmHg2 7|¢#A] F90& AFS

3) 2k EolE, BHAYF(HYES UL,

)
GE Patient monitor" =

ol-gstd FAT RS T

o
>,
it
o,

s o
)
=
2
i
foh

Aol 718A F2 AFAE AR AAISHATE ARA
3

3 AR APH

Order of tracheal suction

Post suction

Before suction - -
During suction

After suction 1 min

After suction 5 min

OSS/CSS

0Odd no. Yb Yo/Yc Yo/Yc

CSS/0SS

E . Y
ven no b Yo/Yc Yo/Yc

Yol/Ycl

Yol/Ycl

Yo5/Yc5

Yo5/Yc5

OSS, opened suction system; CSS, closed suction system; Y, SpO,, vital sign(heart rate,
pressure); Yb, Y score before suction; Yo/Yc, Y score during OSS/Y score during CSS; Yol/Ycl, Y score after OSS 1 min/Y
score after CSS 1 min; Yo5/Yc5, Y score after OSS 5 min/Y score after CSS 5 min.

Fig. 1. Research design.
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1) 743 =9 & 34

wA o2 A UshE AS e Felo] 1
83 EE8 aHgth 30719 4ES AEAA &
A sheEle] geixATHE ek F2 YL

of 3 AAFTHE! 5 5 1D <
ZHIEE 4dske] 120 mmHg2] 42 o]8
ot HEHA Eu7be widc 15231 7]
AFZZF7E Ag3ict oAl 22 Uy
59l & =4 2) 10 L/min®] AA7} AZ

5

ambu bag® 2 IV E 220 3 AA

o o N
M o

o
&
jﬂl

ok
o}
(o]

54

HA &S AL A8 S 283 F 51l &
23 EZ2 ZH|sit) Wall suction tubeS
2} A43t & control valves PAIZ &8 U719 &
S 120 mmHg=2 2483t & T-pieces o2 ol
o2 FHEE 4~59% Wo] Y=t} Irrigation
porto] A2 AE A4 3 el F9Ie F] irriga-
tion port®] Q&S E=tt Q1F7I=NtE 7HEHIEHE Al
< o] Y=t} Thumb gaugeE F2HA 10z F9F
WA He B G F 2 1) 7 sleeve 2
2 FlElEE S8 W 1527 71 aew
35 o 22 o R AFlet (&<l
2

) thumb gaugeS E2i4] e,

control valve

o

of¥

() #HAHE T 28

Wall suction tubeZ control valve?} 43+ =
control valveE HA|2 &8 ZA719Y &S AA 7]
A Fel& AZA ZREFof o8] 2819 5219
AAl & thumb gaugeE A F 1= AFA7HAE 2
ool 24sielch

5. AtEEN
B oo =3l% AF= SPSS/WIN 11.5 T2
f3}o] K

Ao, Hwel WEE, ttest, WH

A BARE X(repeated measure ANOVA)S A A5}t

A o

2 AFhdAte] gukz, A B9 9 13 sgY)
o 54L& th3t Arh(Table 1). HA] =k 319
Z A= 197(61.3%), A= 129(38.7)%E FAL
A7) Bk, AR 60~ 69417F 11T(35.5%)2.
2 b woton, Auwe oy ddw dgol 24
ZF 1178(35.5%) 0= 7 wokon, o3 o' A5
o g A HEE, FHR2E 278(6.5%), W AEA
o} Ho, HEE 1H(3.2%) o]t APACHE(Acute

AL

Physiology and Chronic Health Evaluation) d<=+= 60
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Table 1. General and disease related characteristics

(N=31)
Characteristics Variables n (%) or M +SD
Sex Male 19 (61.3)
Female 12 (38.7)
Age 67.58 + 13.39
< 60 7 (22.6)
60 ~ 69 11 (35.5)
70 ~79 6(19.4)
> 80 7 (22.6)
Diagnosis Aspiration 11 (35.5)
pneumonia
CHF 2(6.5)
COPD 2(6.5)
CRF 1(3.2)
Lung cancer 1(3.2)
Pneumonia 11 (35.5)
Pulmonary edema 2(6.5)
Sepsis 1(3.2)
APACHE 77.29 +16.42
< 60 3(9.7)
60 ~ 69 9(29.0)
70 ~70 5(16.1)
80 ~ 89 6(19.4)
90 ~ 99 6(19.4)
> 100 2(6.5)
RR 19.00 + 4.22
<15 4(12.9)
15~19 11 (35.5)
20 ~24 13 (41.9)
> 25 3(9.7)
Mortality (%) 48.63 £ 15.52
< 30 3(9.7)
30~39 10 (32.3)
40 ~ 49 4(12.9)
50 ~59 6(19.4)
60 ~ 69 6(19.4)
> 70 2(6.5)

CHF, congestive heart failure; COPD, chronic obstructive
pulmonary disease; CRF, chronic renal failure; APACHE,
acute physiology and chronic health evaluation; RR,
respiration rate.

~6970] 29.0%=Z 7} Wetow, T2 22 80 ~89%
90 ~993 19.4%, 70 ~ 7974 16.1%, 603 ©]qtk 9.7%
&0 2 Yelgth 384 20~243]7) 139(41.9%),
15~ 193]7} 119H(35.5%), 153] o|gto] 4%8(12.9%) &

o]t AFLEL 30.00 ~39.99%7} 1074(32.3%), 50.00
~59.99%2} 60.00 ~ 69.99%7} 675(19.4%), 30.00% H|
wo] 4T3(9.7%) ©02 Lhehgeh

AFEF7) B B4 F TEPAL BE §Axd

AFAIAC)O| Q1O B9l AbA e 21%0] 4] 0%
H Y Alx X 46.19%ck S/ gL 0
~4 cmH,07} 58.1%=2 Adl o]ArS: AR5t o, 3

& F7) e 2.94 cemH0 9tk

LTSRS BUAF NS, BE4 B
wehol et EAA AES a4 e Sl
A7 F A4 He] SR B AL BA
shedek(Table 2). Akl oIt Hag F2) Ao Ak

s AP, B84 B B

-0.52 p=.606, t=-0.50 p=.616).

Table 2. Homogeneity test for SpO», vital sign

. . 0OSS(n=31) CSS(n=31)
Classification t p
M+ SD M=+ SD
SpO: 97.80+1.43 9799+141 -0.54 .593
Vital sign
HR 106.19+£21.76 106.83 £20.90 -0.12 .907
RR 21.17+491 21.87+572 -0.52 .606
MAP 83.77+13.14 85.60+15.25 -0.50 .616

OSS, opened suction system; CSS, closed suction system;
SpO,, Oxygen saturation of pulse oximetry; HR, heart rate;
RR, respiration rate; MAP, mean arterial pressure.
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Y3 - HGs MR FAdsD AH4E FdEol AT

o] Apol & FAlo| EAsE7] flsiA HHES EAhE
(repeated measures ANOVA)S A5, FQl 4

AFEE ttestE AAISHSAT

AAESE W3} v
A 1 TARe] AbkEstE woke WY 7|
A& T AL YR BA FALS
S wrh 24g Zolch o] digt Auke cheat
ik A Belae] 4 Wa Akkmshest

=

&2l A 97.80+ 143, E—o_ % 94.98+2.63, 5ol
ke2 5

Ll -+

98 T

21 97.99+ 141, 521 £9723+1.62, 32 = 1&
9736 £1.67, &<l & 58 97.90 + 1.432 ey}
(Fig. 2). & Abamsle Wsis dago] A
wrp pAAeRE 4L Aow Uepton] £7
Homw folslA AL Aom UEHTHF=
67.206 p=.000, F=4.761 p=.030, F=21.282 p=
.000)(Table 3). Weka] 714 12 =2 = ek

744 2. HARre) B AT wsks Y 719

o148 9 A7 AR 71T AR @
S Brh A Aolhe] et Auks theat 2
o Lkeh} 7H 2% XA gtk

O o Eloi

LM 21 AR AT Bk T4 )

-0= 055 =\~ CSS

97

9% +
SpOz

93 |

before suction during suction

after suction 1min

after suction 5min

OSS, opened suction system; CSS, closed suction system; SpO,, Oxygen saturation of pulse oximetry.

Fig. 2. Change of SpO; in OSS vs CSS.

Table 3. Comparison of SpO, in OSS vs CSS

Repeated measure ANOVA SS df MS F p

Time 126.124 3 42.041 67.206 .000
Suction system 55.198 1 55.198 4.761 .033
Time x suction system 39.940 3 13.313 21.282 .000

OSS, opened suction system; CSS, closed suction system; SpO,, Oxygen
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A AL T AT AYY VWA FALS Surh AulES wsbl Atk e BAHoR
o 749 wet 4g Aolepol it Auks thea) o5 GhALTHF = 8.064 p=.000, F=0.014 p
Dk N %0 A4S WE ANET B =905, F = 1998 p=_116)(Table 4-1). Z712 A
ol # 106.19 £21.76, &<l = 109.99 £20.11, &2l & 5olo AP X744 SA, AAA RT|4E
B 18 108.51 £20.46, &2l & 58 108.16+20.53 374, A R 14, A AlEe 240193
oz uehgth 2ela WY FAsY A9E R T AW 2715F 22, A4 27
5ol A 106.83 £20.90, &2 = 108.34 +£20.20, & 2 14, BARANE 14, A e 2402
ol 5 1% 108.65+2041, Bl F 5% 10652+ Mg e] Aol AsAue] whalo] otk

21522 vhebgehFig 3-1). & WYEI o4 B7b 22, TiARAe] BE4 wEks WA Ve
mEold FelshuA AHurEsTt Asstde A FAES T A9 AN ABA FALS
HAEe AutEs wabh AR Hglon o A$ntt 4 Foltho] vt Auke thea)
E5 Fo T 8ol th Fel A AR 7 2ok AR B89 4 BE £F4F
AFYT AYEL o3 B AUELE e H 21174491, T 5 26944844, T T 18
Gk et AaEe @ 49Tt AeEe @ 4 24.69£7.67, 1 F SE 2175%5.57% ekt

10 1 -S- 0ss -§7* CSS
109 +
108 + ©
HR
107 T ..O..
106 +
105 | | |

before suction during suction after suction 1min after suction 5min

OSS, opened suction system; CSS, closed suction system; HR, heart rate.

Fig. 3-1. Change of HR in OSS vs CSS.

Table 4-1. Comparison of HR in OSS vs CSS

Repeated measure ANOVA SS df MS F p

Time 266.950 3 88.983 8.064 .000
Suction system 24.375 1 24.375 0.014 905
Time x suction system 66.146 3 22.049 1.998 116

0SS, opened suction system; CSS, closed suction system; HR, heart rate.
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£572, FA F 6.87, &2
598, B¢l 3 SE 21.97+5862 LR THFig.

32). % s|aae] ARt FAShA Ege
WL Ao RE A4S A0 Uehtort £
OFOEHF = 41.325 p=.000, F =
0.055 p=.816, F=1.892 p=.133)(Table 4-2).
 57bd 23, %x}sq B3t Fujgl vk 943
71EA gl

(¢} il
9l & 11 88.60, &9l & 5H 85.76=2 LtERyITH

2%
AR
24 +

7HA 3. coAREe] 8l A8 AT Ay 1A
o]

(Fig. 3-3). = Aol Hwi

OL. -1 g
Wt e How eton] Ade gl
SEolw of 15| Fol AuTh Be A% Btk
Jefuh Aol Aanct B Fuer Wt

1A

SR H2 AR Ueig oy FAXoR {9
512 eFTHF =8.937 p=.000, F=0.126 p
723, F=0.515 p=.672)(Table 4-3).

A& T A7 Y NwA T

Zal
Aeurt g2 Aolp o] Ak vhewt 2t A

% @

¢

R RAVL 91.86, HHFL>
80.19%2 Ueh Fl43 Feleo] 52l QAT

woton] EAFNORL .,T_Jo}oﬂl:}(t— 579 p=
.000)(Fig. 4)(Table 5). whe}A 7} 38 A E A
=g

3

20 ‘

before suction during suction

after suction 1min

after suction bmin

OSS, opened suction system; CSS, closed suction system; RR, respiration rate.

Fig. 3-2. Change of RR in OSS vs CSS.

Table 4-2. Comparison of RR in OSS vs CSS

Repeated measure ANOVA SS df MS F p

Time 946.418 3 315.473 41.325 0.000
Suction system 7.895 1 7.895 0.055 0.816
Time x suction system 43.333 3 14.444 1.892 0.133

0SS, opened suction system; CSS, closed suction system; RR, respiration rate.
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JAREE |

-©=- 0ss X7 CSS

89 +

V..--.........-......V

.

87 +
MAP

85

84 +

83 ‘
before suction

during suction after suction 1min after suction 5min

OSS, opened suction system; CSS, closed suction system; MAP, mean arterial pressure.

Fig. 3-3. Change of MAP in OSS vs CSS.

Table 4-3. Comparison of MAP in OSS vs CSS

Repeated measure ANOVA SS df MS F p

Time 491.905 3 163.968 8.937 0.000
Suction system 111.280 1 111.280 0.126 0.723
Time x suction system 28.344 3 9.448 0.515 0.672

0SS, opened suction system; CSS, closed suction system; MAP, mean arterial pressure.

Table 5. Comparison of the time required suction in OSS vs

CSS
M+ SD t p
(O 91.86 £9.63
5.79 0.000
CSs 80.19 +5.79

t ime (sec)

OSS, opened suction system; CSS, closed suction system.

0ss CSS

B o7 AR B4 A4E B4 ABE
OSS, opened suction system; CSS, closed suction system. 712 295t Aol Fxjo] AL TSI, AubEs &
Fig. 4. Change of time required suction in OSS vs CSS. 54, B 2, SolAte) u| A kS vjw B
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