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The Measurement of the Soft Tissue Pressure beneath a Tourniquet in the Arm
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The use of a pneumatic tourniquet is potentially associated with injury to underlying muscles, vessels, and

nerves if excessive pressure occurs beneath the toumiquet.

In order to minimize the risk of soft tissue injury, the lowest tourniquet pressure that

odless operative field should be used.

maintains a blo-

A clinical study was undertaken to evaluate the pneumatic tourniquet setting required for adequate he-

mostasis in upper extremity surgery.
From March to Sep,tember in 1984,

the subcutaneous soft tissue pressure of the 20 upper extremities

beneath a pneumatic tourniquet in the arm were measured directly and the following results were obtained.

1. The underlying subcutaneous soft tissue pressure was not affected by adult, age, arm circumference,

and blood pressure of normal range.

2. The underlying subcutaneous soft tissue pressure showed direct correlation with the tourniquet pres-

sure respectively.

3. A toumiquet pressure of more than 250 mmHg was not rarely required in a normotensive individual.

Key words : Tourniquets, Tissue pressure, effects, upper extremity.
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£ dTE 2R B AU FAE AR
s 4R 4 At TEEE Folr AW dit
catheter 341 & o] §3ke} AR H F44 Ao
2ag H4we JHE 2HHAT Yol A A
"ok 9 AU Zrlohe] Qg Zabehnh

I. AFcyat
£ A7 19844 3YHE 9YAR Foluistm
Szl et $Eugel QA3 184 E 4747421 9
%7 &qto| 120 mmHg ¢l5+3] F=}b 1070l o
gt Zzt 29 Al 206l & wl4he2 &g (Ta-
ble 1).
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1. & o] 283} slit catheter: 18 gauge pol-
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Fig. 1. A; A tip of slit catheter. B ; Slit cathe-
ter, connector, and slit catheter introducing external
needle.

yethylene catheter ¢ 3}% Zo 3mm Zo}9 slit
40 E =g AHE-E8 ol (Fig. 1).

2. A&l oA ol& A (Datascope ; monitor 870
recoder 721-A)E 15% o]} 7FEA|H exHE F9|
=& 34t (Fig. 2).

3. o}#A, ¥3lr] (Pressure transducer) (Fig. 3}, 3
way stopcock, extension tube % slit catheter- 0 &
AAFHL 2T HE-E YA dFE At ol 4
#rlA W] Zrls Eol7bx R EE Fslqlrh

4. "3 E A ALY AbsHY Fold] 4l
A7l F 4AH 2L AP,

5. 4% YARLE o9 R Fol FF 4w} 10
cm Ahalbdll Z 10cm & AHE 22 2o 49
HE Fgdog xzigt ¥ 2% lidocaine &8 F
43 3.

6. Slit catheter 7} 56 Y= =] Y
9 F7r8%d YA3EE slslzAWE 5 cm
AHd s et

7. Slit catheter & 3]s} & ol LAY A7) Al 2
@ ebs-g 4Ad )Y Uz FEAZ F 3 way
stopcock & E3t Al d+E FAsle slit ca
theter 2| Awk4l-& =Halshgdcl.

8. w4 kA Y zAddE 2HG oL AY
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Fig. 3. Pressure transducer.

Table 1. Age distribution

Age(yrs) No. of Cases Exlfrz'm‘i)tfies
10-19 2 4
20 -29 5 10
30-39 2 4
40-49 1 2
Total 10 20

¢ o}#g 50 mmHg & 50 mmHg% 250 mm
Hg 742 &elwdA 7 tgol A 2Agtd¢ 24
3 olml w] ZAA| slit catheter?] Muly oY
£ #alstsdet.

9. 4% 4=l A Fele FRHLE AA
A7) Aol A FF4leko 8 Mgl 15 cm Akl A
238 9.

V. M8IMA
AER9] kA4 s]stEA g e 4.4+1.6 mm

Hg o] gl=}.
g ot#Ee] 50 mmHg =9 =&t te L 3



Table 2. The soft tissue pressure beneath a tourniquet in the arm

Systolic Arm Tourniquet pressure(mmHg)
BP circumnfe-

Case Age (mmHg) Side rence(cm) 0 50 100 150 200 250
1 30 110 Rt 25 4 42 77 116 148 182
Lt 25 7 46 78 117 152 185

2 18 110 26 3 45 82 112 137 173
27 2 48 83 112 150 181

3 22 120 26 5 45 77 113 153 185
26 4 42 83 111 150 180

4 25 120 27 6 44 80 116 144 185
26 4 48 81 112 151 190

5 36 120 31 5 41 75 108 137 169
30 3 40 73 110 140 170

6 19 120 29 4 44 76 110 149 178
28 4 47 78 116 147 182

7 27 110 32 6 41 70 103 130 169
31 5 42 73 107 128 172

8 47 120 28 8 46 80 113 148 178
27 6 48 82 112 150 177

9 25 120 26 3 45 81 111 139 181
26 2 48 79 116 150 177

10 23 110 24 4 49 86 119 159 188
26 3 46 77 113 145 184

Mean 27.3 4.4 44.9 78.7 112.9 145.3 179.1
+ S.D. +2.2 +1.6 +2.8 +3.3 +3.8 +8.6 +6.1
# 40 mmHg ¥-81 # i 49 mmHg7}=) olglo= 3 V.o &

T 44.94+2.8 mmHg o] gic}.
mmHg # &] sjslxAted e A 70 mmHg ¥
# 3 86 mmHg 742 o|glew 3T 78.6+3.3 mm
Hgolgich. x1&d qtee] 150 mmHg = 2] 3)35tx
2lote 2. 22 103 mmHg %-& #3Z 119 mmHg 7
2} olglom 3 112.9+3.8 mmHg ol ¢ivh. A&
o] otede] 200 mmHg = 9] s|3}x A otad & A
128 mmHg %8l 2 3 153 mmHg 7}x) o|glom 3
T 145.3+8.6 mmHg o] glcl. A& orado] 250
mmHg o ¢} s]&lZ 2 tH-e HA 169 mmHg F¢
# 190 mmHg 7% olgles F 179.1+6.1
mmHg ¢} ¢l ©}(Table 2, 3).

Al gl °]{"L Ao 2 Fle] Ao} Y wqlig

dgFL A Falgeng oo =g 29t
LIRS %—"l‘ﬂ”ﬁii felg 7} glgles (Table
4), HA R Asgd st S5 22y gH4d)
v oofdl wt& #-2l%t 2ol ¢leltH(Table 5). =&t
A ool A bzl o & slElEAlotdE &
elgr A} ¢l glc} (Table 6).
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Aol A9 & b F4F 300 mmHg 2 9t
H-& AbR3led gk v 19831 Hubert® 52 200mm
Hg olslol HE FHA < A ok E ol-i = olr,].—r
oot A zpete} ghe zbo] & Hola o),

*]"g-é]% 2 & o) R = pneumatic tourniquet, Es-
march tourniquet % Martin sheet tourniquet %]
Aet?, o] &% pneumatic tourniquet = 1904 Cu-
shing o] A}&3l3 7| &g o]= 1981xd McGraw 5
o] 2§ 2% pneumatic toumniquet ol ¢]27|7}x| 7}

3 =R APY sl A8 Qo oY

Agoll A HE G Fol BT glehy,
Agd AgAels BAe 9%, 2o Y AN E

A5e TeAstdol e Fag HEY Y

22F A AL E ARY AL %%l 14
Zhol At A e A4 g F WY o] Fu FHE
3 oty ARR g A 2y obd *P%"i al
% el gol o] Volkmannx| &84 =lu &
der 4 gde aqlo] e, =g MG T2



Table 3. A graph showing the mean soft tissue
pressure at different tourniquet pressure

+ 423 gn AHAE AFREYE o) vy
T b,
A wiel 3T7bx] IS 9 u}® Fow-

lr” 5 Al 42el Akl Slshd HYFE WAz}
€ A%, 2% ¢ ¥3£459 AYPdq =eA
1501 EAw Fole o] F AR zA e £ B g
& AYd fdoz Q) WA 5. 2
HER ¥4 F5A0kE FAT 5 A: Hiy
% o k&g AMgske Aol s wiA e,
z ZA}dg 2H5E YYo T 19753 White-
% 100- sides 52| needle injection technique, 1976\d Mu-
g barak ™ §-¢] wick catheter technique % 198013 Ro-
5 rabeck ™ -] slit catheter techniqueo] Qlt}. o] &
% % slit catheter w4 -& polyethylene catheter@ej] 3
b mm Zel8 it 5/ E ubEe] AL, o)
3 #o] M= (open ended)shol 7 =goll 7127}
50- 42 4 dou el dedd4+E g
@ YEE AP ATUAE 3Y 4 dw 27
ot wslel] glztsle] Al £l aabe] slhesic),
19821d Shaw ¥ Murray™ 5-& ksl A =] & o)
Askye] z2AE S 2% A EFFYY
dal o)tz A qte o] A7 10~20 mmHg Bb T 319
50 100 150 250 A A Ay cHE W R AL sy
Tourniquet pressuse (mmHg)
Table 4. The soft tissue pressure at each decade of individuals (mmHg)
Decade No. 50 100 150 200 250
2 nd 4 46.0t+1.8 79.84+3.3 112.5£2.5 145.8+6.0 178.5+4.0
3d 10 45.0+2.8 78.7+4.7 112.1£4.6 144.94-10.0 181.1+6.8
4 th 4 42.31%2.6 75.8+£2.2 112.8+4.4 144.3+£7.0 176.5+8.2
5 th 2 47.0+1.4 81.0+1.4 112.5+0.7 149.0+1.4 177.5+0.7
Mean + Standard deviation
Table 5. The soft tissue pressure at the different arm circumference (mmHg)
mcumfe:  No. 50 100 150 200 250
24—26 10 45.6+2.4 80.1+3.0 114.0+2.8 148.4+6.6 182.5+5.1
27—29 6 46.2+1.8 79.8+2.6 113.2+2.4 148.0+2.3 180.2+3.1
30—32 4 41.0+0.8 72.8+2.1 107.0+2.9 134.8%5.9 170.0+1.4
Mean+ Standard deviation
Table 6. The soft tissue pressure at the different systolic blood pressure (mmHg)
Systolic
‘;lg;ire No. 50 100 150 200 250
(mmHg)
110 8 44.9+2.9 78.3%+5.3 112.44+5.3 143.6+11.0 179.3+7.0
120 12 44.8+2.8 78.8+3.0 112.3+2.6 146.5%5.3 179.3+6.0

Mean + Standard deviation
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W 4 orE s FLEA ol HEHI FHdY B
ohe ¥ J3EAgE R Yo 5. 2
Hez Add Ao 2Atadd 2AgoRY
o FxEo] XY ko4 FHY F3o] A
He 7 € F A

A A B Yo vlaste WP FHL 5
Q3 &A Ful F 7oA 2 U A AR
olm2 Aol AE xdd Ay szt
o] 571 ¥stRe} 20 mmHg A #A=4d 44
A48 FHY FEAokE A& F Aot
& A4 &9te] 120 mmHg 1 73-% 140 mmHg
o sstzAqtgd L f2g + A& 200 mmHg 9
A& steold FEsteln shalv.

vi.zg &

Az 1984 34 9¥Y7kA] HAF4 <l 109
£ Ao 208 9 2L Abx|ol A slit catheter &
o] &3lod el AR At 2K A3
o3 e AEL dgl.

1. 598 Aol sheoll A a5 2 AlshEdH ol
g I stz ot ] a1 A gl

2. A2 " <tz 23 A s)EEAdy 4
ololl &= A& gt AmaAE 2o,

3. A erE shAl 49l Abx]ql 4 250 mmHg
o]4ke] =¥ otdo] Wag ALE AY UL A
o2 FFR,
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