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Impact of Environmental Contamination Level According to the
Endotracheal Suction System in Surgical Intensive Care Unit:
A Comparison of Open and Closed System

Ki Sook Kim

Infection Control Office, Bundang Jesaeng General Hospital, Seongnam, Korea

Background: This study was conducted to evaluate the level of environment contamination before and after

endotracheal suctioning using an open or closed suction system in mechanically ventilated patients.

Methods: The subjects of this study included 60 patients who were mechanically ventilated from December 2016 to
May 2017. Before and after application of an open or closed suction system, blood agar plates (BAPs) were placed 50
cm and 100 cm from the suction port and exposed for 30 minutes. The number of colonies in the BAP culture media was

measured.

Results: There was a significant difference in the number of colonies on BAPs exposed before and after applying the
open suction system at distances of 50 cm (1st; P=0.002, 2nd; P<0.001) and 100 cm (1st; P=0.040, 2nd; P<0.001) on
both the first day and second day. There was a significant difference in the number of colonies on BAPs exposed before
and after applying the closed suction system at the distance of 100 cm (P=0.009) on the first day and at the distance of 50
cm (P=0.043) on the second day. When the open suction system was applied, it was confirmed that the number of

colonies was higher after than before suction.

Conclusion: The closed suction system is more effective in reducing environmental contamination in hospitals.
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characteristic of participants (N=60)

System N (%)

Characteristics Categories X P
Open Close
Gender Male 22 (73.3) 19 (63.3) 0.693 0.405
Female 8 (26.7) 11 (36.7)
Age (year) >29 1 (33) 1 (33) 0.421 0.999
30-39 1 (3.3) 1 (3.3)
40-49 7 (23.3) 6 (20.0)
50-59 5 (16.7) 5 (16.7)
60-69 8 (26.7) 7 (23.3)
70-79 6 (20.0) 7 (23.3)
80< 2 (6.7) 3 (10.0)
Department NS 18 (60.0) 16 (53.3) 0.429 0.934
GS 4 (13.3) 5 (16.7)
CS 6 (20.0) 6 (20.0)
Others 2 (6.7) 3 (10.0)
BT>38°C, <36°C Yes 9 (30.0) 7 (23.3) 0.341 0.559
No 21 (70.0) 23 (76.7)
WBC =12,000 Yes 17 (56.7) 16 (53.3) 0.067 0.795
<4,000 No 13 (43.3) 14 (46.7)
PaO2/Fi02 <240 Yes 8 (26.7) 7 (23.3) 0.089 0.766
No 22 (73.3) 23 (76.7)
Chest X-ray Normal 7 (23.3) 5 (16.7) 0.417 0.519
Abnormal 23 (76.7) 25 (83.3)
Sputum
Microorganism Yes 3 (10.0) 2 (6.7) 0.218 0.640
Identification No 27 (90.0) 28 (93.3)

Table 2. Differences in the total bacterial count from BAP according to the day of the two suction system (N=60)

M=+SD (CFU/m’/h)

Day t P
Open Closed

Ist 57.23+122.32 1.2243.67 3.546 0.001

2nd 82.80+158.45 1.28+3.96 3.984 <0.001

L b1} Zri(Table 2). 101sz o 7Hura
HY FogoR Qs & W A
57.23+122.32, 1.2243.672 % 7+ S-9)3t
Q) Th(t=3.546, P=0.001). 227 7}
HAY FeAHoR Qg F M4

7} 82.80+158.45,

Zpo] 7} Q1 lTh(t=3.984, P<0.001). 7|4}
¥ A8 Aol 1QARTE 2UR
o Fbetga WAE S A
BAHoR foF wol7t YAt

o]

=S|
A Ao] suction portZFE 72 50 cmi}t

obE BAPHIA 9] Hut F9] Hets

33t & 7§4(CFU/m’/h)= th-&3t ZHoH(Table

EL b _
vy T EUTESSR
x}o] 7 S me T
JY EE= Me w w4
A 2t =
1.28+3.960. % T 7+ o3 cmo] z+z}
§ o = Z
Azt 3)
Ag Aos & HHE FAYHoR st & 2
7_'

. Suction portZE-E] A& 50 cmo] A J|HE E

Z} 33.64+68.12, 0.53+1.872 = 7+ §-2J3F x|
7} 1 th(t=5.322, P<0.001). Suction port= %
Bl 72 100 cmoﬂ*ﬂ AgE = H4E FAY

Yo Qg & s A

i 717} 36.38+78.85,
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Table 3. Differences in the total bacterial count from BAP according to the distance of the two suction system (N=60)

M=SD (CFU/m’/h)

Distance t P
Open Closed

50 cm 33.64+68.12 0.53£1.87 5.322 <0.001

100 cm 36.38+78.85 0.72+2.59 4951 <0.001

Table 4. Total bacterial count measured by BAP before and after tracheal suction (N=60)

M=+SD (CFU/m%/h)

Day System Sequence
50 cm P 100 cm P
Ist Open Before 2.00£2.62 0.002 13.37+54.40 0.040
After 46.60+72.28 52.50+85.74
Closed Before 0.07+0.36 0.054 0.03+0.18 0.009
After 1.13+2.88 1.204+2.26
2nd Open Before 2.00£7.36 <0.001 1.10+£2.46 <0.001
After 83.97+94.29 78.53+£106.09
Closed Before 0.03+0.18 0.043 0.03+0.18 0.067
After 0.904+2.23 1.60+4.50
0.7242.598 & b FY% Zpol7h UAThHt= Discussion
4951, P<0.001).
H gL oy =3} 2} A OVAE o]
4 5 goluel Mo % Aol me wae o o UV SRALE) Huehl 4
st 55718 Ag3 BAE Ypom AYY E-
S TE A FUEHe Agsn FAYHA T
Mg Ex dE FTAPRS A A HUBA 09 $E2 BAP ¥ Jy4z ot
3 F AF O 0EE 7 FAY A 1 A8ty 919 AP ATl
Arje} 294 12]3l suction portZHE] Ho|Zl Cobley 5819 dA+oAE= EH2HY 714
7g 2 2A% g (CFUmYh)E o33k 2ot o] =2 FEAAA HHFE FAHHo] &
(Table 4). 19A] ABZL 71 FU A% F 0P st o2 3] AFEE] w4 9
Al A o] suction port® FE 72 50 cm (P=0.002), Furgo] oaS gaAFitty stgo oy
100 cm (P=0.040)014 ZH2 ol Aolzk U9l Aol S A RYckw Sheck ofe] & AT
o}, o 22 suction port2HFE A 2] 100 cmof A = F el oE g od S
A% Fel AT Fol foAT Aol7h AYAT  otshe] Bt
(P=0.009), 50 cmo| A= F2I3 zol7t ot 2 dAFoA= F FAYHeR Qg A7hY
(P=0.054). 290710 AFTS 71T FA A3 T Aol WE YLt 194 Bk 2957 ¢
Al el suction port=F-El A2 50 cm (P=<0.001), okt o= Alxto] A upgte] wel e <
100 cm (P<0.00D)) 4] Z2F §olat Zpol7k 9ol o sFo| /b 4 9o HolE Auz A7
o} 2L suction port2FE] A2 50 cmol A 3tch. SFA| 4k Cobley =[8]29] AFtolA= 1UA|e
= golat Aol7h YRAATHP=0.043), 100 cmo] M4l 2907 Hr @ whe] Audr). ol
M S0t 7o)k 9l 9THP=0.067). Bo| tia|Ai Cobley 58]0 AATolA wa
AFFAL FAAT, 2 foiete] SR
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2] 50 cm7} 100 emX. ot Y7k WokA|wh, £ I 100 cmo] FoFRIL 30& Fb =EAIFC
Ao A= ARl 100 em7F 50 emE ol Hetp7E BAPHIA|[ O] S S

© Wekt) o] suction port=FE 100 cm E o] At ey &
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A R suction port= X 7
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A R7HH PABA o o] ettt A B 50 em, 100 cme]
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Soli wHAE FoMMET @A 49l s HAE FAYWS AT 1A suction port
o] Athe AL Holz AWz AzbEh ®E  2EE A2 100 emo] A¥ 7)¥ Fol Al F
o= Maggiore 5[2019] ATOIAE e F KT Hol7h U, 2UA ol suction port
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