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Research on the efficiency of different breath-
ing masks used during hyperbaric oxygen the-
rapy

Hyperbaric oxygen therapy(HBO) at our univer-
sity has been carried on since 1966, especially
decompression sickness is one of the most positi-
vely treated diseases and the number of the cases
has been summed up to 223 for these 18 years.

Demand type mask had been used as an oxygen
breathing apparatus (unit) for the patients of
decompression sickness but it was too difficult for
aged or female patients to use it under hyperbaric
pressure. Because mechanical pressure resistance
of the breathing unit is so large that those pati-
ents might feel difficulty both to inspire and espe-
cially to expire the high density of oxygen.

So, a newly improved breathing mask unit was
manufactured and has been used at our university
since 1979.

Three different types of breathing masks have
been used under hyperbaric pressure in actuality,
however each efficiency has not been evaluated in
detail. Therefore it was difficult to know even
the oxygen percentage of inspiratory gas, the
pressure registance or the functional dead space
of the units. These mechanical characteristic is
far different in each unit, so these three types of
breathing units were tested and eventually the
results were introduced mentioned bellow.

1) The mechanical dead space was largest in
demand type mask and it was over three
times more than Laerdal opened mask (a
newly improved breathing mask).

2) Both of expiratory and inspiratory mechani-
cal pressure resistances were about two times
more in demand type mask than others.
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3) Oxygen percentage of expiratory gas was
68% in Puritan-Bennett opened mask (com-
monly used mask), 80% in Laerdal opened
mask and 86% in Demand type mask.

Even though we used pure oxygen under hyper-
baric pressure, inspiratory oxygen percentage is
usually less than 90% and it is due to the mecha-
nical characteristics of breathing mask unit like
as the peculiar dead space, fitting and leaking in
through the mask and so forth. These charac-
teristics are very important for HBO and we
should be careful to choose the breathing mask
from the view of these points especially under
hyperbaric pressure.
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Age. Height Weight FEV  %FEV
Subject
(yr) (em (k) mD) (%)

1 f | 19 154 w7 2650 87
2 m| 3 165 68 4260 108
3 f| 29 160 48 3700 123
yom| w171 76 3810 07
5 m| 28 173 63 5010 119
6 f| 32 162 58 3050 102
7 £| 31 160 54 3200 109
8 m| 37 159 63 390 95
9 m| 20 168 62 4360 106
10 m| 48 172 62 4910 126
1N m| 21 179 78 5810 128
12 f| 26 165 49 4220 134
means| 31.4 165.7 60.7  4039.2 111.2
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Laerdal mask

Puritan-Bennett
mask

Demand Type mask
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Laerdal Puritan- Demand
mask Bennett mask  Type mask
means 73.0 96.6 249,1
S.D. 2.2 2.2 18.5
max., 76 100 270
min. 70 9y 224
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Laerdal Puritan- Demand

mask Bennett mask  Type mask

means 11.22 6.70 22,00

Expieatory S.D. 4.54 5.30 6,12
pressuer  mox, 24,1 26.3 54,0
min. 2.1 0.5 13.0

means 16.25 8.79 34,52

Inspiratory  S.D. 5.90 5.93 6.16
pressure oy, 34.7 26.3 48,7
min 3.7 0.5 12.5
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Laerdal Puritan- Demand
mask Bennett mask Type mask
02 €02 02 C02 02 CO2

means 79.7  2.84 67.8 2,68 86.0 2.53

S.D. 12,5 0.56 17.1 0,53 8.4 0,52
max. 9.1 3.65 84,5  3.61 94.6  3.60
min. 53.9 2.1l 34.5 1.88 62.6 1.93

AR THNLERSCRINDIS>LT=V I 4
4 7=A2X DB VIIFEH ML THo7 2
EBHE 2T, BEFHEER (150me) &
5 E3BUDIEEEFE>TWBZ LIV EE L
0 LB,

Lal, KA AFOBMBERER, F=v a2
1727 PR BBELB6BICE LT, 2D Z &iT,
TV P24 F<=R7 DBA, BEERYTH



226

30—+

(rmH20)

Expiratory
pressure

HEEESE Vol.20 No.4

20| N_HXW{ Demand

10k f"}“ixf,,}—{—f-n}-‘}-i_{-{.-{.-i_—! Laerdal
I I S S S A WP S e o

Bennett

0 + +
6 10

3

2

x

E

S 204
>

@ -
[N

= 3

o u
=230+
[o s .

" Q

k=

} ~ Time
15 2

10— H‘WW Bennett

{'%,—}\{_,i—-{‘"f"}‘_i\i";'-i\}—{“{ Laerdal

B e e WS o e
wJ

E2 RERBIKFEOS~200 CHIE L REHTRS

AMIRIET DAL

WERMEKITERNT E2 D, <27 2EEIC
74 v b LTRETS7H<R 2 BENSDZES
DOW|WAMB2BEDO <R 7 LB LT
R BRVBVWVILER-TcEBbRB, LAL,
BHLNORBTHERE L, v A7 A by t—(=
A2 BRBEET BN BRAFTCHBETTHS
ZEMD, BLOEIFMADBD H6%D L i
IoTLESRbDE VLD, NF o e
7%, FREFSP—FEL, BEBRESIONE
ETHLRPLFEMBELIFER LT =R 27 ThHD
ERHLNRB2, BEENLTD=RA2D7 4 v b
HHREL, 3BEFTRIBRBEIME68%D L
Sl oTuil, ¥, BABRBREREDE T
I, DHREOBABRDD EvbhTw32, &K
HROLEBBLEHRETD - fcicd, LHEORK
DRT R B RD ST o o¥10~18)

BRADRIELI /AT 2 — o L—A XA El~
AZWCEBYAT A, TV FEAT=RAID
BRBRE E TIBELRIR, 51, 80% DERRE
EXHERTE, RRICLIB~A7HBERD <% v
MEBLD < 2 7 D 2 fE DTSR BIF IR D
B, T2V FEA T =R DA S & & MT
Ele, THIZED, HOPBERMBOAILE 5T
BEREXBRATHZENER L), RRAYERL

RBU% &) miEfv~Ar e, EANC+S
Mx525bDTHBC &Rt

E 72, RETLISHFIFIT 5 FlOBBEFERESY &
oo L, AKRLYIISIFIKTL 16Id FDH
FEH Bigh ol EHE LT3, ZOEEIEER
REOBFEREDEILL 53 DTV EREX
nich, BMEBEDEOREICOVWTIERSHEE D
RECEF IR RThER ST, BHXB LD
R RTOREEOBEYET IO L E L LR
7o

#® B

HBO THVWHARTWABBE~R 7 OMEET R b
ZITVIRE LR, LT &admhi,

(1) BR~RAZ7ZDSDDOEFEOFERL, V-1 &
N, RERy b, Fe=v FOIEAEL, 5K
BAORCV—AEAD=R 7 TR TBMETH D,
FRVFEATD=R27ZBNTE, BhAEL
249ml TH 5 1,

@2) 7" = A7 DEORBIBIUL, <%y b, s A
=—, F=UYFDELEL, V-ALELD=RY
HEEEET1lmmH,0, %% T 16mmH,0 T»
STEDEKL, T=v FE2ALT<R21L, F5k
T 22mmH,0, B5KET 35mmH,0 DV —A 20



19854E11 51580 227
%5 f. Vs LUV,0%ft
Laerdal mask Puritan-Bennett mask Demand Type rask
f VE VT f VE VT f Ve VT
breaths ml/min  ml | breaths ml/min  ml | breaths ml/min ml
/ min BTPS / min BTPS / min BTPS
means 12.8 7620 646 15.1 6875 566 13.3 8903 750
S.D. 5.2 2173 234 5.4 4491 634 4,8 2451 355
max. 25,0 12405 1288 26. 19104 2491 25,3 14493 1672
min. 6.7 5128 384 7.7 2477 164 8.3 5825 366
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