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Impairment of Tracheal Mucosal Blood Flow by Endotracheal
Tube Cuffs and It's Recovery
- A Study on Changes in Blood Flow and Partial

Pressure of Oxygen in Tracheal Mucosa -

Shigeharu JOH
Division of Anesthesiology
Kagoshima University Dental Hospital

1208-1, Usuki-cho, Kagoshima 890, Japan

Key words: Endotracheal tube cuff : Tracheal wall pressure-

Tracheal blood flow « Tissue oxygen pressure

The changes of the blood flow and the partial pressure
of oxygen in the canine tracheal mucosa due to the pres-
sure exerted by cuffs were measured by the hydrogen
clearance method and the polarography method respectively.
The trachea was intubated with the high volume-low pres-
sure cuffed tube. After inflating the cuffs to create
the tracheal wall pressure (TWP) of 10, 20, 30, 45, 60
mmHg, the corresponding changes in tracheal blood flow (TBF)
and tracheal partial pressure of oxygen(TPtoz) were
measured. The recovery of TBF and TPto2 were also measured

after the removal of the pressure by cuffs.



The intracuff pressures(ICP) which corresponded to
the TWPs of 10, 20, 30, 45, 60 mmHg were measpred and
found to be proportional to the TWP. |

The following results were obtained:
1. TBF was severely impaired by the TWP more than 30
mmHg which corresponded to 51.0 mmHg of ICP.
2. TBF and TPto2 were recovered after 32 hours' compres-
sion by cuffs with the TWP of 45 mmHg which corresponded
to 70.5 mmHg‘df ICP, but they werelﬂot'after 40 hours'
compression.
3. TBF and TPto2 were recovered after 20 hours' compres-
sion by the cuffs with the TWP of 60 mmHg which corres-
ponded to 90.0 mmHg of ICP, but they were not either

after 40 hours' nor 24 hours' compression.
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£1 XERRDFEOSRZL (nl/nin/100g )

B E (mig)
ég% ( n=7 )
RiE 31. 0%7. 1
1 33. 8%8. 1
2 33. 9%6. 0
3 33. 9%4. T
4 31. 2+3. 4
5 29. 1%2. 6
6 28. 9%3. 0
7 26. 64, 4
8 28. 9£5. 2
9 24, T*4. 2
10 32. 38, 3
11 27. 2+6. 5
12 25. 9%6. 2

(meantSEM , =P <0.05 % P < 0.0l vs HBE )
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#2 RS ORRIZEL ( m1/min/100g )

B E (milg)
717 1 2 0 3 0 4 5 6 0O
4&03"%!‘5'\ ( n=T7) ( n=T7) ( n=7 ) ( n=7 ) ( n=7
SoHIE 30. 5£3. 8 37. 1£6. 3 36. 6x4. 7 44. 9£5, 8 ol. 6%6. 0
1 42. 12, 1™ 47. 66, 8 37. 1£5. 4 24. 25, 1™ 24. 44,
2 38. 1£3. 5™ 39. 5 7 30. 4£5. 3 27. 44, 4™ 25, 5+4.
3 34. 4£3. 7 34. Tx2. 8 28. 1x£3. 0 23. 2X4. 4™ 24, 04,
4 29. 2x4. 5 31. 8£3. 2 27. 8x£3. 2 16. 0£4. 7™ 22, 9%4.
5 29. 7£2. 8 30. 8£5. 0 22. 62, 1* 16, 3+£3. 8 21. 9%3.
6 28. 0£3. 6 32. 1£5. 8 22. 62, 8* 15. 6£3. 0~ 19. 92,
1 25. 3x4. 3 32. 0x4. 0 20, 5£3. 7* 15. 5+3. 1™ 15. §%3,
8 26. 84, 3 32. 5*5. 6 19. 6%x2. 5= 13. 1£2. 2™ 15, 9=%3.
9 23. 8£3. 6 25. 1x4. 2 17. 5+3. 9= 11. 5x1. 8~ 13. Tx2.
10 27. 3£3. 3 26. 3+3. 8 17. 5+3, 9™ 12, 2%2. 1™ 11. 2%1.
11 25. 8x1. ¢4 19. 94, 1* 18, 0x3. 1™ 11. 0%1. 6™ 10. 5+%1.
12 23. T%4. 2 21. 64, 0 18. 6x3.

9™ . 9. T£1. 6™ 9. 3%1.
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( meantSEM, =P <0.05 #x P <0.01 vs P& )
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£33 REWRMAROZERBZENL ( m1/min/100g )

BEIE (mmllg)

2 E il . 5 6 O
@@%f{ﬂ (3n=07 ) (4n=7 ) ( n=1 )
it g it 43. 6+3. 5 35. T*3. 9 42. 9t4. 6

4 35. 6+3. 4 21. 82, 1** 18. 612, 4**

8 33. 1+£2. 2~ 14.. 73, 7* 14, 121, g*
16 24, 42, HHx 13, 02, 1* 14. 121, 9g*=
24 24. 122, g** 14, 82, §** 9. 1 1. 6*=
32 23. 63, 2% 12. 52, 6% 6. Tx1. 1*
4 0 20, 02, T 15. 9+3, g 5. 82, 4**

( mean®SEM, * p<0.05 = p<0.01 vs XMW )
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F4 OHMMBEIEORIGIEL , ( mmilg )

BEE  (mmilg)

7 FE 3N 4 6 O
5 e T e I ( “n=71 )
o} 3 48. 3+3. 3 47. T+2. 6 37. 9+4. 9

4 A3. 9+4. 2 49. 3:+4. 9 28. T+5. g*

8 39. 6+x4. 0* 41. 7+3. 9 2 4. 24, Fr*
16 35. T+4. 4* 32. 7+4, 1* 20. 13, 1**
2 4 31. 9£3. 2% 25, 3+2. 2*  14. 1+0. 8§**
39 32. 01, 7T* .21, 3+£2. 0* 13. 6+2. §5*=
40 | 28. 9+1. 3+ Q. THu 10. 4+9. 3%

6 "> 19.

( mean £SEM, * p<0.05 =*x p<0.01 vs &t )
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5 MULG Ommllg, 4 0WEHIRDH 7Bl & S EISH
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p LGy
8 I 1 GRHl 2 4T 3 20FM] 4 ONH] 1 W51 2 W1kl

TACHUR  46.9%4.3  14.1%1. 76k 10.3%1.56 8.2+1.56 6.8%1.0wx 4.9%2. 26 4.5%2. 30 4,72, Ins
(m1/min/100 g ) (100) (30) 22) a8 (15 10) 10) 10

HISHRRE S E 40.7£5.9  30.3+6.0x 22.6%3.9% 13.3+0.9% 13.622.80x 11.4+2,04% 14.1£2. Gk 12.4+2, 3ex
( mallg ) (100) (14 (56 (33) (33)_ (28) (38 (30)

(meanSEM, n=T, = p< 0.05 #* p< 0.0 vs MY ) () AIE%%HKS

I

. . A5t B (P ) X W%



26 EIE4 Smmllg, 4 OVFHIRODA 7BAKIz X Z2Hif

A7 E @38 & A7 BH OB %
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8 i 16U 2 4UGH] 3 2WHHT 4 OWRY 1 0] 2 W]

SEHIRMAE  36.0£3.4  11.8%2.3%k 11,912, 0xx 13..1i2.2** 10,942, 1% 13,514, 24 17.354. Twx 14,014, 5%
(m1/min/100 g) (100) 33 33 (36) (30) (38 48 40

BB SESE 48.9%12.2 44.6+3.2 35.9%4.4% 28.6E4, 3w 19.922. 20+ 18.132. 84k 25.612. 84 23.72. Tk
( mmllg ) (100) . 9D (13 (58) “n @n (62) 48)

(meanSBM, n=T, * p< 0.05 = p< 0.0l vs XIRHE) () PAIRISEKS
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T MHES Omellg, 4 O Wik A 7BHi0C X BT

7 E 8 #® A7 Bk ik

Rl
8 ¥ 1 GREH 2 4USRY 3 2UERY 4 ONAA 1 FR 2V SR 4 W]

SErkildnstE  46.5%4.2  35.2%1.5+ 26.8+3.54k 26,012, 5k 23,314, 3wk 21,612, 20k 49,2442 41.6£3.6 40.6+3.9 39.9+3.3
(ml/min/100 &) (100) (76) (68 (56) '(50) “n e  © @n (86)

MR R 5TE 47.4%2.9  39.9%4.1 35.7+4.4wx 32,13, 1% 32,71 Twex 20,941, O%x 50.312.7 47.3%22.5 46.1%2.4 44.0+2.5
( mallg ) (100) @0 (75) G 69) 63 (106) (100) @n (93)

( mean:SEM, n=T, * p< 0.05 #+ p< 0.01 vs XML ) () PIE%%KS
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i

6 il 1 2050 1 BWFRY 2 4K¥RY 1 e PAL 3]

SACHIBIMAE  ST.544.4  11.6%4.Tex 12,4106 0,61 1ok 8.2 1 Tex 19,248, 1% 16,526, Luk 12,63, (er
ml/min/100g)  (100) 31 (33 %) @ 6D (44) (34)

MBS ESTE 43.3%3.6  25.7%5.9%x 24,015, 8% 17.814. 84k 13.TE4, (sox 22,945, 20k 22,65, 4ok 21,76, Ok
( mallg ) (100) (59 (65) CAY) (32) ©3) (52) (50

( meanSEM, n=T, * p< 0.05 #»* p< 0.01 vs )it ) () AE%A%S

X
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%9 BYE4 Smallg, 3 2WHHk®A 7BARC X B1EHR

w7 E @ % . v BB
g ‘ '

8 il 16051 2 4UFRE 3 2 1AM 21 3 siil] 4 WY

REHIRmAE  30.0%4.1  15.413.3%k 10.912.66 14,512,640 12.4%2.64% 38.2%4.5 32.4+4.6 33.5+4.7 81.9+4.2
(m1/min/100.¢ ) (100) (40 (30) @n (32) (98 @3 (86) (82)

Mg E 43.3%5.5 30,95, 4w 23.7i5.1w 24.0£4.9%¢ 25.245,5%« 37.3%£8.6 32.7+6.6 32.616.3 34.4*7.0
( mmllg ) (100) 1) (55) (55) 68 - (80) (76) (75) (79

(meanSBM, n=T, x p< 0.05 s« p< 0.01 vs i3t ) () PI%%RS

ox R N s
° . % 98 N, ﬁ‘)\“@f\;i?’\f( 13 ), TR o X0



#10 BYEG6 Ommllg, 2 0ESMHRODAH BBk X 2HEI

hooo7 E @ & A7 BH OBk
g

4 Wil SR 1 2W§RH 1 6WSRN 2 QW 1 W 2 W1 3 Il

SOPKIBMAGE  51.0%6.0 22,94 0wx 15,953, Ior 11,342 2k 1242, diok 12,149,554 45.647.7 44.6+7.8 45.5+7.4
Wl/min/100)  (100) 5) 3D @ @ @) ®9) @9 ®9)

HREURAE  53.6%5.3 36.627.0 30.726.8ex 28.0%8.0nk 24.026.0uk 2005420 36271 303487 307485
( il ) wy w6 & @ w0 a

(meanSBM, n=7, #* p< 0.05 »kp< 0,01 vs SR ) () M%ERY

o L e [ FAR in Ly
. | - | Zo, A M ’Pf)\ (7;31 o ) T #%5





