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Effect of Closed Endotracheal Suction Performed with Hyperoxygenation and/or Recruitment
Maneuvers on Arterial Blood Gas in ARDS Piglets
WANG Jian- rong', ZHANG Li- yan? YIN Li- hua?, MA Yan- lan‘, XIE Jing- hong?
(1. Dept. of Nursing Administration, the General Hospital of PLA, Beijing 100039, China;
2. Dept. of Nursing Administration, the General Hospital of Armed Police Forces, Beijing 100039, China)

Abstract:  Objective To assess the impact of closed endotracheal suction performed with hyperoxygenation and/or alveoli recruit-
ment maneuver on Pa0,, SaO,, PaCO, and pH in ARDS piglets. Methods ARDS piglet model was introduced by injecting detergent
(1.37+0.64)mg/kg into 16 piglets intratracheally, which were equally randomized into PEEP 0.5 kPa(5 cmH,0) and 1.0 kPa(10 cmH,0)
groups. 4 protocols were administrated in random order: closed endotracheal suction, closed endotracheal suction with hyperoxygena-
tion, closed endotracheal suction with alveoli recruitment maneuver (ventilation for 10 s at 2.0 kPa PEEP), closed endotracheal suc-
tion with hyperoxygenation and alveoli recruitment maneuver. The arterial blood gas was tested before suction, 1 min, 3 min, 5 min
and 10 min after suction. Results After closed endotracheal suction alone, PaO, and SaO, went down and even did not restore to
the normal levels right 10 min after suction (P<0.05). 1 min after suction with hyperoxygenation, PaO, and SaO, went up from the
basic level(P>0.05) in the group of PEEP 0.5 kPa(5 cmH,0) but P<0.05 in the group of PEEP 1.0 kPa(10 cmH,0). 1 min after suc-
tion with alveoli recruitment maneuver, PaO, and SaO, went down from the basic level (P>0.05) and then restored to the basic level 3
min after suction. 1 min after suction with hyperoxygenation in combination with alveoli recruitment maneuver, PaO, and SaO, went
up (P<0.05) and remained at a higher level than the basic one even 10 min after suction (P>0.05). Conclusion Closed endotracheal
suction without any assistant maneuver may cause severe arterial blood hypoxidosis. Suction with hyperoxygenation may improve blood
oxygenation, but temporarily. Suction with alveoli recruitment maneuver may lead to temporary falls of PaO, and SaO,. Suction with
hyperoxygenation in combination with alveoli recruitment maneuver may improve the oxygenation and respiratory mechanics all
through the process of suction.
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ARDS ;
PEEP 0.5 kPa(5 cmH,0) 1.0 kPa(10 cmH,0)
/

ARDS

1.1 16 9 7
3.6~5.7(4.58+0.77) kg,

1.2
121 25 mg
( )4 mg
) 10 20 mg/kg
5.0 mm ,
(CVP)
2 4 mg/(kg h),
( )0.07 mg/kg
1.2.2
(volume control ventila-
tion, VCV), ,
(inspiratory tidal volume, VTI) 8 ml/kg;
(frequency, F)30 /min, (re) 11,
10%( 0.2 s), (FiOy)
60%, ( ),
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1.2.3 ARDS

(diocty sulfosuccinate, sodium salt, detergent)

11
(1.37+0.64) mg/kg ,
, (PaO,/FiO,< 200 mmHg)
60 min  ARDS (8]
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4
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cmH0) , 10 s( ) (4) -
( ) 1 min
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<1/2, < 155,
10 kPa
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1 0.5 kPa(5 cmH,0) (X£S, mmHg, 1 mmHg=0.133 kPa)
1 min 1 min 3 min 5 min 10 min
95.03+32.06 74.50+26.54 80.51+26.19 79.52+25.79 80.55+28.90
73.93+16.15 82.41+26.46 73.28+16.46 72.26+16.22 71.26+15.90
79.21+20.10 77.53+21.46 79.36+23.65 80.80+23.83 80.33+21.41
86.91+29.84 135.77+69.83 96.88+44.02 93.17+41.19 93.56+40.55
P<0.05( 135 10 min t 3.63 2.94 3.68 3.15;
1 min t =3.07); 1 min P<0.05 (F=3.99)
2 1.0 kPa(10 cmH,0) (X£S, mmHg)

1 min 1 min 3 min 5 min 10 min
93.15+18.43 78.98+15.25 80.27+15.50 82.48+17.27 81.90+16.09
83.37+19.69 94.35+25.61 83.22+20.36 82.82+21.40 83.17+19.13
85.17+17.07 82.96+17.38 83.83+19.70 85.17+19.89 87.76+20.77
87.93+26.82 116.13+51.51 90.60+28.49 89.47+25.07 88.93+24.80

: P<0.05( 1 3 5 10 min t 3.04
2.92 241 3.21; 1 min t =2.80; 1 min t=2.50)
PEEP 0.5 kPa(5 cmH,0) PEEP 1.0 kPa(10 cmH,O)
ARDS PaO, , 10 min ARDS PaO, , 10 min
(P<0.05); 1 min PaO, (P<0.05); 1 min Pa0,
(P>0.05), 3 min (P<0.05), 3 5 10 min
(P>0.05); 1 min Pa0, ; 1 min Pa0, (P>0.05),
(P>0.05), 3 min ; 3 min ;
1 min PaO, (P<0.05), 1 min PaO, (P<0.05), 10 min
10 min (P>0.05) (P>0.05) 4
PaO, (P>0.05), PaO, (P>0.05)
1 min , , 2.2 ARDS
1 min Pa0, (P<0.05), 3 4
3 0.5 kPa(5 cmH,0) (XS, %)

1 min 1 min 3 min 5 min 10 min
93.27+7.44 88.95+7.72 90.43+8.17 89.87+9.09 89.41+9.82
89.93+7.50 90.56+7.93 89.65+7.29 89.04+8.00 88.81+7.72
92.00+7.73 90.61+8.01 91.2648.13 91.68+8.13 92.24+7.34
92.04+7.34 95.29+6.31 92.64+7.39 92.09+7.86 92.18+7.70

: P<0.05( 1 3 5 10 min t 381 371
3.19 2.57; 1 min t=5.95)
4 1.0 kPa(10 cmH,0) (X£S, %)

1 min 1 min 3 min 5 min 10 min
94.04+ 5.19 90.19+ 7.55 90.36+ 7.66 90.83+ 7.37 91.10+ 5.99
90.25+10.68 91.73+10.18 89.89+11.36 90.00+10.22 90.24+10.49
91.90+ 6.40 91.36+ 5.78 90.90+ 7.72 91.06+ 7.92 91.55+ 7.54
89.76+12.75 92.69+11.50 90.06+13.28 91.05+ 9.87 90.99+ 9.61

: P<0.05( 135 10 min t 3.30 3.08
2.57 3.28; 1 min t=2.97; 1 min t=5.35)
3 4 : PEEP 2.3 ARDS

, ARDS Sa0, PaO, 5 6
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10
5 0.5 kPa(5 cmH,0) (X£S, mmHg)

1 min 1 min 3 min 5 min 10 min
62.46+13.38 61.02+11.47 60.47+16.26 61.77+13.90 59.78+14.40
65.80+12.55 61.95+13.48 63.48+12.48 61.99+15.58 60.80+16.87
56.95+ 9.00 59.48+ 9.93 57.01+14.05 56.04+13.58 60.78+ 9.38
64.70+11.27 62.59+11.50 59.89+10.68 65.40+11.08 60.05+ 8.94

6 1.0 kPa(10 cmH,0) (X£S, mmHg)

1 min 1 min 3 min 5 min 10 min
70.42+15.75 68.98+17.70 70.96+19.75 74.88+13.98 70.65+16.68
73.95+13.97 75.34+15.62 74.23+13.81 74.11+12.22 74.60+14.89
75.01+13.72 74.79+13.07 75.55+12.39 76.95+12.77 76.56+12.35
73.74+10.84 73.75+ 9.87 74.83£11.34 4.74+£11.81 74.84+10.67

5 6 : PEEP (P>0.05)
, ARDS PaCO, 2.4 ARDS pH
;4 PaCoO, 7 8
7 0.5 kPa(5 cmH,0) pH (X£S)

1 min 1 min 3 min 5 min 10 min
7.27+0.04 7.26+0.04 7.27+£0.04 7.27+0.04 7.27+0.04
7.27+0.05 7.26+0.05 7.27+0.05 7.27+0.05 7.27+0.05
7.34+0.07 7.31+0.06 7.31+£0.06 7.31+0.05 7.31+£0.06
7.28+0.08 7.29+0.08 7.28+0.07 7.28+0.08 7.28+0.08

: P<0.05( 1 35 10 min t 4.47 3.71
2.60 2.39; 1 3 5 10 min t 4.67 3.39 3.57 2.81)
8 1.0 kPa(10 cmH,0) pH (X«9)

1 min 1 min 3 min 5 min 10 min
7.23+0.07 7.20£0.08 7.20£0.07 7.1940.07 7.20£0.06
7.21+0.06 7.20+0.06 7.20+0.06 7.20+0.06 7.20+0.05
7.21+0.07 7.21+0.06 7.21+0.06 7.20£0.05 7.20+0.06
7.20+0.05 7.20+0.05 7.20£0.05 7.20+0.05 7.20+0.05

: P<0.05( 135 10 min t 2.37 251
2.73 2.40; 1 35 10 min t 4.82 2.69 2.39 2.62)
PEEP , : ( )
pH , 10 Pa0O, Sa0, , 10 min
min (P<0.05), , ARDS ,
pH Salvatore  [°
(P>0.05), 1 min ARDS ,
pH (P>0.05), 3 5 10 min 20 kPa (531+228) ml,
4 Brochard ™! CT
pH (P>0.05) , ,
) 3.2~4.0 L/min,
3 > 20 /min,
3.1 ARDS ARDS
3.1.1 ,
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, PEEP , ,
ARDS Pa0O, Sa0,



ARDS 11

3.1.2 / ,
2 min, [17-20] , ARDS
- , , PaO, SaO,
[1-33] 1%, (Pa0,) ,
0.95 kPa(7.13 mmHg), (Sa0y)
10%~15%4%), 3.2 PEEP , ARDS
ARDS PEEP 0.5 kPa(5 cmH,0)
1 min PaO, Sa0,,
ARDS , PEEP 1.0 kPa(10 cmH,0)
; PEEP 0.5 kPa(5 cmH,0)
Pa0,, 1 min PaO, Sa0, ,
PEEP 1.0 kPa(10 cmH,0)
, 1 min PaO, SaO, PEEP
(331 , PEEP
ARDS , PEEP
PaO,, (2], PEEP 1.0
, kPa(10 cmH,0) PEEP
0.5 kPa(5 cmH,0) ,
; PEEP
3.1.3 ARDS
PaO, ,
, , pH
, 2.0 kPa(20 cmH,0) pH , PaCoO;,
PEEP 10s( 5 ), PaO, Sa0,
4.0 kPa(40 cmH,0) , , ,
pH
, Lapinsky [} : 1 min pH
3.0~4.0 kPa(30 40 cmH,0) 10 30 s ARDS
, Salvatore ;
o 4.0 kPa(40 cm H,0)
ARDS ,
, , PaO, Sa0, ;
ARDS
Pao,
3.1.4
[ 1
2 min [1] , : .o [31.
PaO, SaO, ,2005, 12(4):13- 15,

[2] Weitl J, Bettstetter H. Indications for the Use of Closed En-
dotracheal Suction: Avrtificial Respiration with High Positive
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