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A Study of Cuff Pressure in the ‘Endotracheal Tube

Hong Ko, M.D. and Ik Soo Chung, M.D,
Department of Anesthesiology, College of Medicine, Seoul National Uuiversity

Kwang Won Yum, M.D.
Department of Oral Surgery, College of Dentistry, Seoul National University

After the patients were intubated with a low- or high-pressure cuff, the cuffs were inflated -
with air enough to seal the trachea.

Intracuff volume and pressure were measured and the pressure exerted on the trachea were
calculated. After administration of 0%, 50%, or 67% nitrous oxide the measurements were
compared with the initial values.

1) At the start the high-pressure cuff exerted a higher pressure on the trachea than the
low-pressure cuff.

2) The volumes of the high-pressure cuffs were not increased after 2 hours by the
increasing the concentration of nitrous oxide, but the préssures in the cuffs were increased
significantly. Volumes and pressures of low-pressure cuffs increased after 2 hours when
increasing the concentration of nitrous oxide.

3) The pressure exerted on the trachea by the high-pressure cuff decreased without a
relationship to the concentration of the nitrous oxide, but the pressure exerted on the
trachea by the low-pressure cuff increased with increased concentration of nitrous oxide.
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Table 1, Percent Changes of the Cuff Volume to Control after 2 Hours

Low pressure cuffs

High pressure cuffs

L-1(%) L-2(%) L-3(2%) H-1(%) H-2(%) H-3(%)
1 16.7 33.3 50 —3.3 12.5 26.7
2 40 33.3 60 25 6.7 16.7
3 -2 30 16 —-12.5 16.7 45
4 7.1 26.4 28 4 0 33.3
5 0 20 75 ~28.6 0 24
6 8.3 18.6 20 0 20 0
7 22.2 28.6 28 14.3 36.7 15
8 0 28 10 12.5 27.8
9 20 16 50 0 12.5
10 37.5 17.5 81.8 ~10 25 80
11 10 70 66.7 ~50 120 150
12 60 17.1 417 5.6 13.6 22.2
13 12 16.7 28 12.5 . 12.5 33.3
14 30 52 76 —11.1 28.6 33.3
15 6.7 28 60 —16.7 37.5 —14.3
MEAN 17.9 29.0* 46.1* -3.9* 24.7% 31.0*
SE 4.52 3.81 6.07 4.86 7.44 10.31

*: p<0.05, compared with the previous value in the same kind of cuff.
+: p<0.05, compared with the low pressure cuff in the same concentration of nitrous oxide.
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Table 2, Percent Changes of the Cuff Pressure to Control after 2 Hours
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Low pressure cuffs

High pressure cuffs

e L-1(%) L-2(%) L~3(%) H-1(%) H-2(%) H-3(%)
1 —38.2 135.3 41.1 -9.7 6.6 10
2 5.3 44.1 87.5 1 8.8 11.4
3 -~9.1 25 41.7 0 -0.9 5.1
4 —35.7 108.3 91.7 1.6 —5.4 13.9
5 —46.4 53.3 114.3 —4.4 5.8 11.3
6 —30.8 52 9.6 -8 2 18.9
7 —3.8 33.3 316.7 —30.9 7.3 3.6
8 -52.5 100 92.6 2.7 —4.1 3.7
9 -14.3 28.6 85.2 ~7.5 -5 15.4
10 —28.6 28.4 186.4 ~4.5 3.4 13
11 -20 80 70.8 -8.9 12.5 0
12 —18.8 58.3 155.6 —16 4.2 14.3
13 —22.2 42.9 60 —4 7.9 12
14 —16.7 37.5 85.7 9.4 6.1 6.3
15 -7.2 53.8 85.2 -7.1 2.6 3.8
MEAN —~22.6 58.7* 102. 0* -~5.8* 3.5%* 9.5%*
SE 4.17 32.84 18.95 2.40 1.37 1.40

*: p<0.05 compared with the previous value in the same kind of cuff.
*: p<0.05, compared with the low pressure cuff in the same concentration of nitrous oxide.
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Fig. 1. Relationship between cuff volume and
pressure in 37°C water bath.
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Table 3. Initial Pressures Exerted on the Trachea by the Cuffs

Low pressure cuffs

High pressure cuffs

No. L-1(mmHg) L-2(mmHg) L-3(mmHg) H-1(mmHg) H-2(mmHg) H-3(mmHg)
1 34 34 34 110 _ 51 71
2 38 34 24 79 51 76
3 22 20 24 81 58 67
4 28 24 26 106 75 71
5 28 30 28 76 63 41
6 26 26 .52 69 94 49
7 26 25 12 178 68 9
8 40 30 27 95 6 9
9 35 20 27 88 83 77
10 21 28 22 47 72 102
11 10 42 48 118 29 64
12 32 30 18 167 59 99
13 24 40 100 78 123
14 24 35 29 123 0
15 32 35 27 41 64 4
MEAN 25 29 30 88+ 65* 66"
SE 2.9 1.4 2.8 9.4 6.9 8.7

*: p<0.05, compared with the previous value in the same kind of cuff.
+: p<0.05, compared with the low pressure cuff in the same concentration of nitrous oxide.
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Table 4. The Pressures Exerted on the Trachea by the Cuffs after 2 Hours

Low pressure cuffs

High pressure cuffs

No. L-1(mmHg) L-2(mmHg) L-3(mmHg) H-1(mmHg) H-2(mmHg) H-3(mmHg)
1 21 80 50 93 52 68
2 40 49 45 60 61 86
3 20 25 34 48 34 38
4 18 50 46 95 65 74
5 15 33 60 108 73 36
6 18 46 57 33 77 66
7 25 40 50 75 57 103
8 19 38 52 . 57 0 0
9 30 40 50 70 91 109
10 15 60 63 53 58 118
11 36 82 114 0 96
12 26 54 46 113 147 60
13 14 55 64 90 63 59
14 10 38 75 33 68 0

15 25 50 50 43 37 37

MEAN 20 46* 55% 74* 59 63
SE 2.1 3.4 3.2 6.9 9.1 9.4

*: p<0.05, compared with the previous value in the same kind of cuff.
+: p<0.05, compared with the low pressure cuff in the same concentration of nitrous oxide.
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Table 5. Percent Changes of the Pressutes Exerted on the Trachea by the Cuffs to Control after 2

Hours ;
N Low pressure cuffs High pressure cuffs
0.
L-1(%) L-2(%) L-3(%) H-1(%) H-2(%) H-3(%)

1 —38 35 47 -15 2 —~4

2 5 44 88 —24 20 13

3 9 25 42 —41 —-41 —43

4 —36 108 7 -10 —13 4

5 —46 38 114 42 16 —12

6 —31 53 10 —23 —18 —35

7 —4 54 317 ~58 -16 10

8 —53 52 93 —40 ~100 - 100

9 -14 33 85 —20 10 42
10 —29 100 186 13 —19 16
11 -2 29 71 -3 —100 50
12 -19 29 156 -6 20 -39
13 180 83 60 -10 7 —52
14 100 58 114 14 - 13 0
15 —22 43 85 5 —42 —10

Mean 0 52* 103* —12 —19* —-117
SE 15.9 6.6 19.0 6.4 9.9 9.9

*: P<0.05, compared with the previous value in the same kind of cuff.
+: P<{0.05, compared with the low pressure cuff in the same concentration of nitrous oxide.
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