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Studies on Intra-articular Pressure in Osteoarthritis of the Knee

Soichiro TSUKAMOTO, M.D.
Department of Orthopedic Surgery (Director: Prof. Naoki MORISAKI)
Tokyo Women’s Medical College

Changes in intra-articular pressure of the knee joint were measured by means of an electromano-
meter in fifty-seven patients with osteoarthrities, including measurements in eleven apparently normal
joints and in twelve normal subjects.

The results were as follows:

(1) Initial pressure:.

(a) In twenty knee joints with effusion the initial pressure was positive except in two joints. In
fifty-six joints without any definite effusion the measurements were not consistent, being either slightly
positive or negative.

(b) 1In slight knee pain the initial pressure was more often negative, in moderate knee pain there
were fewer negative pressures, and in severe knee pain the pressure was invariably positive.

(c) In nineteen cases of bilateral osteoarthritis the intra-articular pressure was always higher on
the side showing more severe pain.

(d) Comparison of initial pressure and x-ray findings according to Kellgren’s classification showed
that the initial pressure was generally higher in joints with severe osteroarthritic changes.

(2) Terminal pressure:

In the twenty knee joints with effusion the terminal pressure was markedly decreased in six joints
with effusion over 15 ml. but was not significantly decreased in fourteen joints with effusion under 15 ml.
(8) Changes of intra-articular pressure in various positions:

Intra-articular pressures were measured with the knee in various positions (15°, 30°, 45° and 60°).
The pressure changed with a change in the position of the knee. The various patterns of intra-articular
pressure changes were clasified into 5 types: increased type, horizontal type, reverse V-shaped type,
V-shaped type and decreased type. Of the 5 types, the V-shaped type was most frequently observed in

osteoarthritic joints, as well as in apparently normal joints and in joints of normal subjects.
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(4) Changes in intra-articular pressure on contraction of the quadriceps:

Contraction of the quardiceps muscle always produced a rise in pressure above the initial pressure,

but relaxation of the muscles was immediately followed by a fall below the initial pressure.

(5) Changes in intra-articular pressure by saline solution infusion:

Continuous infusion of saline solution into the joint cavity caused a sudden increase of the pressure

followed by a gradual rise. In osteoarthritis a even small amount of saline solution was enough to cause

this abrupt pressure change. In bilateral osteroarthritis a more sudden increase of intra-articular pres-

sure was observed with saline infusion on the side of more severe pain.

AEBRR

1. #5
0. WhHEE
. ®wEHFE
V. W&
V. AR
VI H#
VIL #tE
VI 5%

SCHR

L % =

LRSI 5 W C AT EREBIAREE (X 0 e b
DEIEH EHT WA, FOBEERREEF T
//J\ﬁ@% g j”lft \ \71 \ \11)34)37)38)41)42)47). _E}J&:%ﬁ
FeHE5FT5LELbRHARTELTRD L S
LORHB.

1) BIESNFE : NEEDOZENC X 5 E R ABILA
EDfEsHEDE X L13BfRR <, ToE&BRLER
LD THHEERTVLEY,

2) PAEMIREE : Ak oBEIEPNCER, 2K
FARAAKE FEA LT OBEm® 0%k, 2°
~B50°COHFHANDIRELLILF & ORE L ELL
Toiel, Tbh, BFEERE, BHEKL
P, Ll &2 SBSR A RIECERTh R
h, REEINZ 5 LIRBFOBBIC LoD, ¥F
B E, BELZAE L Vb &V TRER
ST e <, HEMNEEZ A LA o MmT
BRI BN R I SRR LM I NS,

3) %%mﬂmﬁuﬁe)ze)zs)w)so) . %@ﬁmﬁk% ) Eﬁé,{ﬁﬁ;
W35 &, REAREL D EEIE )T,
BAEk © Acongruency % 4: U, BARIE EHIK &
o R YR O SRR, AT
DEBREOWF LEL DT WS, EDIEhE

BRI 31 5 R TR B R0 X 2 BIERE ©
RENLZLDTHA 5.

4)  JEVEEED ¢ AR o BYANEED T o BB
DTS L, K 2OKHE EXEAHEDTH I D
bEBRPI . BIFHESR T OEEENA DX
ST A PIDOWCTIRI B Tin\b Ay, &b
=V VIEARL & % ERIIEINIZA CIRE AL
FOXBWCHEML, 5 AR 8 fFlcEd .
R DO MRIZENCIEA 4 BRI R Bh 55,
SMBL B4 < SRR & Fe To v 6 BRI E DT
B IR HI10~20% DEREIEME /R L T\ 5.

B DEBE LZIUTEHR O ERELIEE
Z b BIgi OB Y 5 2, BEERIREUINE
M3 s, Tichb, BERERSEMTMEERN
£ LB THA S EEpIhA.

5) pHDAEP ¢ YoE B CLi—fk i o IR ER
KHEL C bR TE Y, BB THE
TAEREBREAE CRm B <, £ DEIRT.55
ThbH. ZOHENPEEECHE & & 2 BEERREE
B ono&kElz s 22 U OE LS
T b, Kron®® (ISR H KA AT MERREIAS
TEOBECEAL, SRR D 5 2 Lo B
L, & OVF B (X BEER O R B KT 23— Bk
% LPAMESHC PR R &, £ 0B
FIERE T, B bIciEcE. 29 vo
BIRESBRA L, SR IOl T35, Liea
DOTHENMET S 5 LB SEEE KO
PR GBER R T AN VBT SR H £ TF
DEMERAE > LT H D LT 5.

6) ARALERIIERPI®R ¢ A R FE L
b ok, EERT O b T B, B
IR, B 0IGBORKINEELTL B, Licad



DTENLD KIG L FERT 203Dt L5 2

LA, WE O Iz bhic Mgk 0 GRS
ha, FRiEeEhs L mEE M T5 3

DEEZBRD. & hbO(LFEL Chemical
mediator LI E R C\%. £ D Mediator & LT
BAEE T bR T\wb FE/e b oix Histamine,
Serotonin, Bradykinin 7z & @ Polypeptide 1Z)& 3
% Kinin it , Plasmin, Kallikrein 7¢ & D&H
NREEFIc Y Th D, BILHEBIEE TldSerotonin
DML, Rk @EBIETEC AL < Bind
5.

) KT X B ML (REARaE R 2 )™ ¢ B
Hi T A 25 B % L PRI 2 b2 5
L, AMERIERC Z OB ET 5. [k
DICHHNEMEH A DT D FBBE & E b, BT
OHIXIETT 5. HIETF OLMTE M L%
4t L, Circulus Vitiosus 236377 5. FEERICKIE
FRIGORE BRI L ) by LAERE
MERFOCHBI LT B, L2 T, HEMMET
L, EAAIMERE OB RITERMABERFIC&E%
LNl >

DEDXSdbonELbNAA, ThbDf
TRAEA E O Z BY X RIS ORRIRTE, Fish
H, BIEIORE L, HE L BED1STHY,
WHINEAER S ML T 1 P 2 FFE L2
#, fll,:gﬁ“_’jaﬂ?'c%gﬂﬂkfgffu@T%@F)’TE% Zhay
T5.

II. #H®REXE

BRI PFE D ZEE) O W 3 Fie FzE o H b O0s [T
EREED ABEEEET X 8% OldRELLIH
AXBRESMET MP-AT (FE1) &M A%
BRI NEDO MG O Rl L TH 5.
FORERIIR DML TH 5.

1) OFHREDFE RP-3 (Fr1, A)
2) [EUTATEMER: RDH-2 (BF1,
3) HEITEMIESR AD2-22 (BH1, C
4) st WI-80 (%31, D)

5) Transducer (BE2),Z DHIT
O KEBAENG~y F (FE2, A)
@ K~/ xA—zx— (FH2, B)-ScHPRKE
. (mmH,0) THifT LT\ APFgE Tl Rl
KEARBOREN »F hicd & LA L, scale out ®

B)

3

EH?2

fEbnsp B D TEHIKGHEE (mHg) CTHIE L.
® 77yv=2VRi (FHE2, C)
CRUEFERE R~ » F & BB HsS 3 5 % EM

FEREFHT DR LE S DTH S,

@ MERYS (FFE2, D)

® AzvF (BH2, E)

6) FEME (FH3) .2 o
O SHFEESE (FHE3, A)

@ =vFryv (5H3, B

® ZEMER (FHE2, F, K3, C, FH4,



FH3

BERr4

A)

SEESEHIE X Ten, AHEE 1.2m, ZEMEETE
X88cm, AE3ImMTHS. ZHEMERIL3 HiGEEN L
TERERENG~» Fieftfll s hTuT, —Ji R
EERFEATVD.

HRARIIA SRS E ~ v B ) valAR A CHE
HPICRIA SN DOEHER LT Y VY vERIEE,
ZIEMEHRESE TS, BEENEXZEREEAME D,
Transducer % i UCEAMAETHSIZW D, HEZMC T
HWiESh, TS ha.

L. ®EFE

BEC R E R TIIELR & D, SEa7s 5 I
M & e B L B RES L & TR e i
BEEE L, A2 BIMENCEAT S Z LDl X SiciE
BFT5. IR L RITREE e ifT LT, TEAK
FREBORME I , EIC X 5RO S
1 X oenET 5.

FIEMEE, sMEESEr, ~ v F Y VX Autoclave T
W7 L, Transducer % 1 : 1000 Solution of dimethylbe-

nzylammonium chloride (Detergicide) T L7z, <

4

VY YRGS & MBI o 4k LI RIA
L, BBIfcA Shicb~ v P vailiX, Hhonl
DU LCH BZ I O imc & D 2l %.

WASIEREIG~ » F & MBI 2 [ Ui Sicfhice
i, A%V FERFEML, BEKMEFFDO 081y MX
KPR T 5 (FEA4).

OB XoTHE LCERER L RO Y TH
5.
1) W : B ONEZBIEO A b b T
WIEE UTRlsE L.

2) HIE: BHKEO» 55138 S HFREEHR O M
ExR#EE LTHIE L.

3)  JEfnie X B NFEZEE) « Tenie X 5 WHEZ B & & %
t-@1z. O-Starting = X % Position” T15°, 30°, 45°,
60° SRR 4 BEBc bl TR L.

4)  KERPUBEAFIUELAR I X 5 PIEAE) « KERPOSA;
UL SR & X ONERIUER EAEE L, g
To & & OPIEA R TR L L, =D OHOZERE
i,

5) A AEKEARKC X 2HNELS) : Ao U
BT AHK 2 TEAT 5 fodd DAMEES 2 PIERE
S 1 en PRI A Uiz, AEFERY AR A TEA « %
HWUT FONEZER A ftht L. BRIV Z 100ml
T14ME Lz, %rhl0ml 450 EEE) %2 2 CEH L
285 T AENAEKY AL, FoBRBK/C10m]
7, B LCTHFD IWOPERHIE Lic.

LEFRRY AR & A Te DB X2 TUR & A KRR
i TR O BRI 15, A hB
it UCAE BRI R\ TH .

B L7 ERIREA T, WIS iEROTEREY 2
L, Ticbhb, EIPODW5 v e v IRERRS b
, APHEREL, RROFEWRE bicole.

V. 3t E

Bt % (F1) & LR-ZTERBIENE X JBEH57
o, BIERT6BIAT T, oM SEEI7HI22BE, Lotk
Q0G5BS CH Dtz AR D &, HETHREBIA
2200, ST EBIAIE L8, W IZE T B A E 19
HITH Dt EAMBUTE L D 30 THDO .

e\ b AR (e, 1o RZE T RRE
HiE2 R B, ANIIER EAbhBbD) & LTHE
& Lic oz 11BEiCH o7,

RRE LIERG (G82) 1201158885, B4 614
B, ik 8 GBI TH 2. EhERE RS &L AHBE
#ia g, ZERERIES S 6, WEBIE 3 i Th Ok, FR



F1 WL UeEpERBEEE 5THTCBIA

1. MEm B 17 22B8 %3
g 400 SABEE
2. EHEH HEMMBESE 204
= " 184
R ” 1947
3. ESBER
e : ; ok o
g & I B P s ik
35 — 39
40— 49 3 5
5 — 59 3 10
60 — 69 4 15
7 — 79 7 7
8 — 89 2
& =t 17 | 40
2 HWBLLULEFE 126115884
1. 8 B 40 4B
y:din S 11B8HT
2. EHEB 7 I BA A 4 %
w7 54
A~ 3
3. EEHR
=T &’ n 0 i
o A =T B P e M
20 — 29 4 2
30 — 39 6
& B 4 8

BRuE2 03 oML Th 5.
V. BERE

B B EIC 1T D NEDEY BLFET 28 8% 8
HiEn & EOY, P OZE A R R i L CfEiRg
TR & B LS

A, EiFRICkBdHE

D ¥E:

© HxgoPLE

a) WGHERBIMERSE (b S EAL1E
Bz &ts) STHISTEAENFR (& 3), BHRAT BT
16fj20B84f <, 1612 BfixEk &, T~ TBRER
R,
BBEDBE, BHER LT L0k (K1)
T hBE, BHERENKE WG ERESEWERE
NhHHS.

B HRIE B T A BUS3RA I &, B bR

- 5

w3 EPUEMEE STHSTHA

B g ) BH IR 6
16412858 & 41615988 &3
P E b B Pl & b T B A
4171 8 BAE 1231248 &i
SR 2 2R T
L B Bl 278 |
o T o 27 UL ni
EWoxm | 3B | pupm o e
EH - ﬂf e
126012888 |l v i g 6 BA 4G
5 BE A
R: GHREE .
40# L:ZE%ﬁ%Eg
(mmHg)
,‘1;]]20‘
K18 °
I6f
14}
1ok
10k .
8 L
B ol
K 4t
(s
0t et +
¢2‘2 4 6 81012 14 16 1820 40
R BHEE ()
B 4r L e
T gk "

oo [5— AD K b BREEFE
M1 BHERLPELSBER (165R20885)

DRI 3 BARS & I % & S6EAA R, BT 26 B AR,
F 2 BAkG, FarrosBadnc, BHE LEBEmE R
THo (F2).
%&%%%wawﬁﬁ@ﬂ%me7m@f%
B RT B O L O i 8316 7milg ©

%Om.ﬁgm&%%m@TﬁﬁmK@%ﬁ%%
23, PSR E A, JEREAlL b, 20
FFEEr— e grmbeas H20mbg & ¢, A&/
iesote (K1, 2).

Wi B BEEEITIBIET (3) WEBH 2 BAAT,
T o BHE L, BEXNE DT,

b) IEHEBI2(IIGEAE Tix, BB
aBscH o (4).

Bag, e



sy 208 R EREEE [EDYs TR 2, BMETRTUBELRL
= 18 Lo T (#5).
Honel © . e - n
ey AT RBIEION (F26) 1ots\ T LA
. R MBIMIE D 25 &, T U HBIEIE DS
oS N Tl FED E o7z,
I
E 6t . e . . 4 BHSEONE
T NI LRIRR . EWBEL0DD L0
2r, .° e H 2. HABHHOBE LD
o A 3. MERBNEROH D0
EDPREE 4. EBRLLRURRELOS5 b0
et el Prit 5. EXMHAOBD L0
w Of ROR ¢ BE (H): 5HED S, 1HE0ARL 2L 0
o8 HEE (M) SHHED > 5, 3HALNE LS b
10} $ , » ;
ler o mE D) 5EED Sy, AWEMERLSb 0
14t | - Ao immmnE

5 EBISRE L E L o BER
K2 #wFE ®&HErE (A156eRa8) TR
I
(mmHg) . ‘ 11
. 6 pi/f F_E (mgﬁ) 24 9
AT, 0 1 1
fe .
0 & E ' 22 8
l 2k, F6 MMLHEBEREE
Earooo (mE (b)), d%E (), =g 1)}
6 - =
o, ‘ , T W JE | BB
sl £ on |EelpaEs D5 | BD
s R 53(=)]|
E3 WE. b s iEl 118 b WO RO e e e O ah
R| 4 3|
(mmHg) | =2 I Q
e 1%%% 2 O 20 |6 L 47 (|
° | T R|10 (B ED
6m . z By
. 5| PO RO TS e T o | G
£ 47 ] R| 0 +
2 I e L A F R RSN D)
lz ;i ®O O | 52| & | 1'7E+§ EH)
R[ 2 - #+)
=4 c e}
RI 8 (PO
6 e [l P . S LI
R A N T A RS
B4 . EEF 3 (—
SR i 8| BO 40 |88 I; g ¢ >—*-EB
@ B & BIE L DB R| 4.7 ()| D
LR BI A O MBS 2R (), hig 9| FO FO S0 R T Ty T
B ED, e (3 £3orp#le (E4). & ol %0 T0 || o | XL & Go
B CIBFIIRED 2 (57, hEEcir iz = Ll 53(=1)




; R 6 (H) [

1| #O ®O |68| % e oy
2 & | o [R| 334D

S T R B B AW A GO AR D!
9| -m8 WO 65!,0 R| 2.7 ()| G
(L 47|
LR3[4

4| $O WO | 75| & s
R| 1.3(=)| )

15| #O 20 |60] & ey [
x0 —0 |57l s [ RJ10_(H)[GH
©|* YL e o[
— I IR| s B

7| O A0 |78 % T
R| 7.3 (H) | D

18 BO %O 49 iz(i—(?—(_*_)
L OIR| 4 (B UD

19| ®0 30 |88 HH S @

Fleb b, BEIEH LBEOS G % &0 THIE
& Ol ik s h OFEEEOPIdHED A b7,

® XAt LRI L OBE

XERFTR O HEIEZ L © K%z Kellgren /)
MWW (HI 5 #8) IKhEL, Grade O, T,
I, I, IVE C/HELTHB L, Grade O L T X[

Grade 1

Grade 3

BE5 Kellgren 4y frc &

K7 XHBoOHFHEHEL L ME L 0Bk

\\\ﬁ"EﬁﬁTZ’Z{E Grade .| Grade | Grade | Grade
s O3 v| T T o
1 \\ I
& K ! ( Ev!]vu ‘ ! 8
0 l j 1
|
B E ol o2t | 6 3

£8 X#EoBmiL( Kellgren 53k

Grade : None (ZE{b7sL)
Grade : Douhtful (bbb 3 D)
Grade : Minimal (iZpg7(b)

0
I
I
Grade 1 : Moderate (+h%EE281L)
Grade 1V : Severe (iF7(k)

HEE oA, Gradel DL | 70T AL, 2
AR BGRER BBEM X h &< iko>TET (F
7),Grade MEATEA L IeDTK B EGED
HEH 4L ey, Grade IVTIRRTXCHBETHED
JEDE S E- (X5).

2) #E:

WK D LI KERFIEL D SNEME
, BEAEBETHO.

BT EI166120B85 (6) THRgT Lic

" Grade 2

Grade 4

%4 Grade o X§i6

7 —



201 .

(mmHg) .
15* .
o R

It °®  ee v .
A 5“ .00. ° .
O : *e .. i
sF o teleett Lt
[ o
=
Iop =
1 L L |

Gmdle().l I I w
Bl5 XiGoEBmELEPE:L oG

40mi

140 16421 207345
o WiE
(WE - fEJE
mmHg
[ 5mi A L BT A 'BO 15 mi i e
(BE)
20mi | 420

25m '3 ionlg,

]l M

'[ 573
LIl

RS
__IO l
(F&IE)

-~ 120
BE6 #E. BHEHEEH
WEBIZ B T,

@ 15ml [J BRI U 6 BASH oIk 1 BE AR
&, REXTNTEIETH O, Lo THE
BE)OEEMETAT. TmHe TH v, B{EfEI310.6m
Mg G, WIThIC LT b3 7 IE © Bk AR L
7o,

® 15ml FEERE L 4BE 3, KERE
FE7RAES, M0 2B, BRESBIETH Y,
HIEZAB OB S EIX13. ambe, B{EEz 2.0mHg
Th o, REDHAITER TRish 2.
LT IEIE LT 5 iE SEEER o
DEBINEHTH o7,

3) BIIc&kZREZEE (E9)

B RE OB a3 UCRIE L.
BmED fFote HE G EREREIR~ » ¥ LK

9 M x sHRERHEFoNE

T R T P 7 CA IR p——"
B m B R ]
EIR  |@ikEATE 5 0 .
(LAH) b0
LoW BT HIEHD g 5 5
ORPED v o
3R mAEALT g 5 0

GEVER) FET2L0 -
#HAW | —ETHBLT

(V) |bATaio B 5 10
HOM  |WRTHT 2 9 ) |
(FeeEl) b o )

MeEr RAUEmICHBP T2 L28 TERL
DT, I Lotk B 7]
15°, 30°, 45°, 60°J@HL D 4 BRI 1 CHE
L.

BEEAL DN B 29T TR .S & 5 2 DFRICSyy
Hans (M7).

(1) HIH (LA @k iLATIH0.

(/2 mmHg)
+H5F

+10

+5

RIS
TR

— I | Il ]

% I5° 30" 35° 60°

B (R

M7 Bfre ks REES0NE

__8___.



(») 28 OKFED) B 0EHDO S
D.

() 3R GEVEFR) —H, ERFLTT
B35 40,

(=) 848 (Vi) «—H, TBRLTER
T30,

(k) F5F (FREED WK THRTS 0.
O BHRBOBMIE L ARNEEE)
TEBEEERE, hHBEEM, EHFlxE
CCEDBETLE 4BV ERN-FL IO
B BAERIE I 4 B3 2801, WIXEE 3 F
TIMFITH . Wb [ERE 1T ABERS5
Bl, REEIBC3fcholk. EHIIFELE
108, KHE 28D 3HTH oI,

® HwEAE (GE10)
EIMEEEAEEE, VoW B, IEEAIZE
U T45°f@ iz & EBENESSEN D, T
fedo b, A5CREI 7S BIUMERBIATE OYs% &

R®I0 HEHE

T e L
0° fiz (Béém 0 2 | 13 (12.6%)
15° f 12 3 2 17 (16.6%)
30° fr 10 0 1 11 (10.7%)
45° fi 26 5 9 40 (39.6%)
60° fir 17 3 1 21 (20.5%%)
gt 76 11 15 | 102

B, FEEETEs& D T\05b. L LEDfio
i« O CRENELZRTL 0L, Bfre
TRARE & ORISR b 2 i e OBIfRIZERD b
Nishoiz,

B. EEHERIC & B3FE

BRI X o OB SRR X AN
JEAEE) & BRI R KA < & 5 NEZE) O
2 o&lEfr Lic.

1) KEEIUERASIFETARIC X 5 NEEE) |
KERPU AN A FEEAYC RS IR S5 &,
bbAHA, WEXOBEL b0, MEIED s
BRI W T RIE L D AR 7e B, K8k
FOEFE F LIS DT, FEHRIZWEL KL,
Calibration } I Gain 3 -C30H D & 23NN FE20

FE1 KRBMENINEREC L5 NELD
(B 1 BB E EST BITORT &)

& B A | LAE T R E (umHg)

1] %0 &0 |72 8| L] 5.7] 0.2] 5.9
ol WO #O 5] @ | R| 0.4| 43| 4.7
3| O = |41 ¢ |R| 06| 20| 2.5
4| 40 =0 |5 8| rR|11.0| 83|19.3
5010 #O |53 9| 1| 0.7] 6.7] 7.4
6| #O MO | 7818 | L |12.6]11.0]23.6
71 RO WO |75 8| R |12.0] 8.7 20.7
81 KO 2O |44 8 | R| 5.0| 3.7] 8.7
91 HO BO |66| @ | L | 4.0 6.7]10.7
10| mO 5O |69 @ | L| 53| 4.3] 9.6
nl w0 =0 (719 | R 7.4 7.4]14.8
12/ #0 %0 |52 Q1L 47| 36| 8.3
13 #0 %O [81] 2| R| 4.0 3.3 7.3
4| BO 20 (74| 2 | L | 5.0| 4.7| 9.7
15| %O ®O |49 & | L | 7.3| 5.3]13.6
16| %0 20O |65| @ | R 110.0{ 2.0(12.0
7] mO ®O |36 9| L 80| 7.0]15.0
18| MO BO |4 ¢ | L113.7| 8.0]21.7
19| O +O |50 ¢ | R[13.0] 7.0]20.0
20| #O FO 56| 2| R| 8.0} 8.0]16.0
2| MO HFO [ 65| @ | R| 2.3 2.3| 4.6
2 KO EO (60| @ R | 0.7 0.7 1.4
23| %0 O |49 Q@ | R | 27| 2.0] 4.7
24| O BO l42156 | L 6.0] 4.0]10.0
% 8H0 O |64 Q| L | 2.0] 2.0] 4.0
26| WO =0 |53 & | R| 3.3| 4.3] 7.6
27 HO O | 63| | L | 3.7| 2.7 6.4
28| 0 0O |54 Q| R| 3.0 3.0| 6.0
29| %O TO |72 8 | R |18.7]10.0 | 28.7
301 O FO |72 8| L| 4.0 3.4 7.4
31 HO vO |78 2| L[10.0| 6.0]16.0
32| #O XO |66| @ | R |11.4| 4.7]16.1
3| BO O |67 8 | L | 14.4] 14.4 | 28.8
4| 8O MO |64 8 | L | 4.4 4.4 8.3
35| %O vO |64 9 R | 6.0 3.7 9.7
36| KO »O {70 @ L| 50| 45| 9.5
37| %O FO |40] @ | R| 7.3] 441 11.7
3}/ HO 0O [40| @ | R | 5.3] 5.3]10.6
NN R| 7.3 8.7]16.0
¥ WO 2O 62 R I g
R|10.2] 6.0 16.2

01 FO 2O 182 T s T 0.
R|11.3] 7.7]19.0

AL O RO 6L S e g 3 s




10

— R 27 2.7] 5.4 F12 ABNEGHEEC L 5 NEED
42| N0 ®O | B0 T e i 12 (Vb9 5 FEALLBIE)
R| 43| 2.0 6.3
sl wo 5| o 8| 2 I e s B
MO RO 82 R o T 5.0 0.0 o L | (kA | i)
. 4. . gz o o
M| 0 20 el o R | 4.7 71 94 1] 20 &0 |72 ¢ R[] 3.0] 2.0] 5.0
L| 50| 43] 9.3 21 0O ®O | 7518 | L | 54| 3.3| 8.7
5| w0 A0 || o [R[178] 93266 3 O %0 |81 9 (L | 9.0 7.6]16.6
L| 60 6.0 12.0 i BO BO |49 R| 20| 23] 43
6| mo 40 8|5 ] 83 f'ﬁ 12.9 5| 1O ®O |65 9 | L | 50| 3.3 8.8
\ L|80) 1.3] 93 6| KO BO | 60| 9 | L |10.0| 4.6 14.6
7| 5O %0 |50 o | 2] 604 53] 113 71 B0 40 |64 0 | R | 2.4] 2.4 48
L |11.3]11.3)22.6 8 WO #O |88| 58 | L | 40| 2.0] 6.0
8| %0 FO |s8| o R 70 73 /143 9| KO EO |72| & | R |11.2] 8.7]19.9
L 11.3]11.3)22.6 0| O vO |78 9 | R | 14.0| 8.1]22.1
9| WO BO | e8| o X187 10:3129.0 11/ B0 20 | 74| 9 | R |13.3] 8.2 21.5
L |11.4] 8.4]19.8 @ - & 6.3 4.7 [11.0
R | 8.6] 5.3|13.9 - = mmHg | mmHg | mmHg
o .
jﬂ O O 60 S T T e 134
R . 4, . m Ly b TSR RT.
s 50 1o |6 o 6.0 01 10.0 mHg & j_l.:ij? R R o
L] 60| 57117 BB ST PITOR K R
2 WO WO | 75| 9 | WIC L B WIEDZESY, Tichb, WO LS 2
26 5 5 5:2' AR O FEOEFIAZFEINC HHT.  IUHER
531 MO A0 | 60| 9 L 20| 2.0 4.0 BESE, ThbbWEX D LT 7. 2mig |-
st KO —0 || s |RI120[12:0]240 FU, HERRERIEL b L5 LT 5. 4mlg TR
, L 32 133 | 221 L, WhOLEEE, Ticbb, IEk: LA Ee
R . . . . . e ~
55| 8O %0 | 78| @ s 7 s B TREE A I L 72 b 13 LT 12, 6mHg
R| 50| 1.3, 6.3 o )
56| BO £0 |49 R L 231 17 2.0 F13 KRBWEEGRMEBEC X 2 NELRSH
- 9'7 4‘7 14'4 (EH 12611589 45)
TIHO PO 8T 00 300 60 Eow g | E LB s e
7 " o T2 5.47012.6 & | Bl | % L RE| T R | g
- " mblg | mmtg | mntg R | 6.7 53]12.0
1] B8O &0 |33 9
L | 5.3 4.7]10.0
R | 8.0 2.0]10.0
.| =
BO #0131 % o0 90
R | 9.6 5.0 14.6
T T T T T T T T T T T T T T (' ) s =
¢ 3| WO 508 S o e 54
Gain 3 4| KO %O |38| ¢ | L | 8.6] 7.2]|15.8
"5 70 #O |29 9 R |14.0]10.3 | 24.3
6] MO EO |20 3 | L [24.7|10.7]35.4
s 7] #O WO | 20| @ | R|19.4| 7.0 2.
\ S| BO TO 2513 | R 18.2 | 10.0| 28.2
9 /O MO |2 | 5| R | 14.012.2] 26.2
W}M‘ 1% 10 AO %0 36| @ | L | 7.7| 8.7|16.4
\ 11| 80 20 |35|°| L |133] 2.3[15.6
Calibration shig 121 5O &0 129 fs L %33 1;2 %gg
B8 AREEGREBEC & s NEED (L) voo» H mflg | mitlg | mile




Fl—1 EEMOSEREAROAEES (EHMIERBSIE)
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- £ R K f1obc 20cc | 30ce | 40ce | S0ce | 60ce | 70ce | 80ce | 90ce | 100ce
R | 7.3] 13.3] 29.7| €9.2 | 122.4 | 163.3 | 182.9 | 223.4 | 239.3 | 263
1] Q
WO &0 162 8 T s 402 | 90.3 | 140.5 | 182.9 | 235.7 | 257.3 | 265.3 | 288.2
R | 7.3 15.3| 38.1| 66.7| 117.7 | 188.7
JORS @
2| ROROT 165 L| 7.3 12 24.3 | 52.8 | 100.3 | 160.7
3| %0 80O |72 | 6| L | 107 27.3| 42.7| 88.3| 160.2 | 199.4 | 240.3 | 266.7 | 287.2 | 293.3
R | 5.3 12.4| 28.7| 54 | 129.3| 166.5| 212 | 244.7
Jevag A
4| FO WO 6110 I 53 a0 | 667 | 195.7 | 188.7 | 265.5 | 289.2
5| WO #O |56 ¢ | R | 53| 12.2| 24.8| 60 |122 |227.7
6| O % |74 @ | R | 58.7| 117.3| 144 141.3|160 | 181.3 (224 | 230 | 250.7 | 264
7 40 20 [55]8| R | 8.0/ 16.7] 37.31 77.2] 120.21160.7 | 180.2 | 206 1220 | 242.2
- | R | 5.3| 13.3| 26.7| 64 | 102.7 | 138.7 | 186.7 | 224 | 248.2 | 270
8| WO WO | B0 T e | 42 | 77 117.3 | 160 | 208 | 242.2 | 266.7 | 287.3
9| WO %O |53 9| L | 53|.14 21.3 | 53.3|102.7 | 117.3 | 133.3 | 150.7 | 178 | 199.7
10| O #O |78 8] L | 5.3 10.7] 26.7| 64 | 112 | 138.7| 171.2 | 210.5 | 238 | 255.5
11| #0 ®O |75 8| R | 53| 10.7 32 69.3 | 138.7 | 224 | 298.7
12| KOO |44 & | R | 2.7 13.2| 28.3| 67.8 | 144.4 | 180.1 | 245.4 | 280.7
13| HOBOF (66| 9| L | 0 5.3] 21.3| 53.3(122.7|160 | 170.6
4| mO 5O (6| 2| L | 0 5.3] 21.3| 32 64 | 128 | 138.7 | 165.3
15| HO *O |71 @ | R | 53| 10.7] 21.3| 69.3|117.3 | 170.6 | 220.2
6] 20 *0 |52 2] L 0 2.7 5.3| 10.7] 21.31 42.7| 74.3] 96 |106.7] 119
7 #O %0 |81 9| R| 0 5.3 16 58.7 | 106.7 | 142.6
R | 42 82.7 | 138.7 | 224 | 260
= 2 g
18] 8O O 52 &y 16 42.7 | 106.7 | 186.7
19| MO #Q (74| 9| L | 53, 8 16 21.3 | 32 53.3 | 80 | 106.7 | 138.7 | 176
20| 0 ®O |49 | & | L | 7.3 12.2 26.7| 53.7| 102.7 | 180.7 | 233.3
R| 53] 16 | 32 69.3 | 144 | 234.7
21| FO2O0Ow |60 ¢ :
O%0 L 8 21.3 | 42.7 | 69.3|106.7 | 186.7
2| #0 2O |6| 9| R| 5.3 13.3] 32 58.7 | 106.7 | 149.3
R| 53| 8 18.5 | 42.7]106.7 | 128 | 245.4
23| #EHOA Q
EONOR | 52 | L 0 5.3] 21.3| 48 80 | 133.3 ] 224
24 mOBEOT |361 2| L | 53] 16 37.3] 64 | 112 [176
% | O WO 44| Q| L | 5.3| 10.7| 26.7] 42.7| 106.7 | 160
% | H0O FO (56| Q| R | 21.3| 42.7| 74.7 | 9% | 160
27| EO *O |50 9| R | 26.7| 64 |133.3| 176 | 212.7
R| 0 0 5.3 10.7] 26.7 | 64
28| ®O40E |78
o4 BN L TsE s as 27 1024|1277
R | 5.3| 21.3]| 42.7 | 69.3 | 101.3 | 133.3 | 186.7 | 208
29| BOYOT |50
v Oro L s 2 s 53.3 | 69.3 | 85.3106.7 | 181.3
R| 0 5.3 16 80 | 144 | 154.7
30| ®#0O #O |58 ¢
= YL o 5.3 | 37.3| 74.7138.7 ] 152.3
31 A0 ®O [65] 2| R | 16 42.7 | 80 [160 | 213.3
: R | 10.3| 26.7| 48 74.7 1102 | 122.7 | 149.3 | 192
32| ®O HWO |68
< i S L 53 107 27| 427 | 1002 | 117.3 | 120.7| 170.6
33| KOBOT |60 @ | R | 5.3| 32 58.7 | 80 | 112 | 149.3 1192 | 213.3
34| #O +O |49 92| R | 5.3] 13.3] 48 96 | 160 | 208
3| ®O W |42/ 5| L | 16 37.3 | 74.7 | 149.3 | 218.6 | 264
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361 #O0 £0O |64] 2| L B 21.3 [ 42.77 90.7[ 176 | 218.6
37| WO wO (5818 | R 10.8] 26.7| 58.7| 112 |186.7 | 224
R | 10.7] 13.3] 26.71 80 |122.7]160 |202.61245.3
S 0 |
38| RORO® 1605 L o | 53] 13.3] 48 102 ]138.71 176 |220.3
39| HO O [63] L] L | 13.3] 26.7] 48 80 | 149.3]213.3] 245.3
R 8 16 48 74.7 | 133.3 | 186.7 | 240
24 Q
0 FO WO 166 2 L 0 5.3| 21.3| 74.71122.7 | 181.3 | 234.7
4] 80 O |54] 2| R 5.3| 10.7] 24 58.7 | 128 | 229.3 | 250.7
R | 13.3] 42.7| 74.7|138.7|224 | 256
21 ¥ j 7
2] #0 WO |75 2 L 5.3] 18 42.71101.3 | 170.6 | 218.6
43 HO  # |21 38 R 5.3| 21.3] 69.3|133.3 | 197.3 | 250.7
4| KxO EO |72 8| L | 107 21.3] 53.3]101.3] 181.3 | 234.7
45 KO vO |31 2] L 3 16 48 96 | 154.7 | 234.7
' R 53] 8 32 58.7 | 106.7 [ 122.4 | 160 | 218.6
6| HOxO% | 60] @
6] HhO%O% ? L | 16 21.3| 48 7471112 1140 1| 170.6 | 229.3
47| FOX0O% |66] 2| R 5.3] 10.7| 32 69.3 | 112 60 | 224
R 5.3 | 10.7| 26.7| 53.3|101.3 | 144.3 | 176
KO — 57
8| AO =0 3 L 5.3 .8 13.3| 26.7| 42.7| 80 | 170.6
49| BO wO |67 5| L 0 0 53| 10.7] 26.7! 53.3| 96 | 144 | 181.3]250.7
50 BO #0O |64] 6 L 5.3 ] 10.7] 26.7| 42.71106.7 | 140.7 | 186.7
R 5.3 ] 21.3| 65.7]107.7 | 133.3 | 188.4 | 259.7
O & 78
IR T 5 [ 2ra | a8 1013 | 127 1813 240
52 FO 20 |leda!l 2] Rr 5.3] 10.7] 37.3] 80 | 117.3] 144,21} 181.3 | 229.3 | 250.7
R 5.3 10.7 | 53.3| 85.3 | 122.7 | 18L.3
L O%0F | 4
831 BOBOT |0 8 | T s o1 | 3.3 | 1047 | 13,3
50 RO O |70 Q] L 5.3| 16 37.31 90.7 | 138.7 | 202.6
R | 32 |106.7|181.3|213.3| 250.7
O 50 |8l
% ¢ L 3 16 37.3| 80 | 170.6
5| HOTOF |40 @ R 53{ 8 16 24 37.3 | 69.3 | 133.3
57 wO*O7F |40 21 R | 8 | 26.7] 80 | 160 | 186.7 | | |
= o 8.2 19.3] 42.3| 77.1] 132.1] 161.6 | 185.1 | 223.4 | 194.1 | 220.3
WOE ¥ B I mmHg‘ mibgl  mmHgl  mmbsl  mmbHgl  moflel  mmHgl  moMel  mmHg  umbg
F14—2 SEPHALKEHEE O PRELE (B0 B & AE)
#l £ &K 10cc 20ce 30ce | 40cc | 50ce | 60cc 70cc 80ce 90cc | 100cc
R [122.4| 69.2] 34.3] 15.2] 7.3] 7.3| 53| 53| 0 0
Ry
Ll WO 20 g6z % L |140.3| 87.2] 65.3] 42.3| 27.3| 13.3| 13.3] 8.7| 5.3| 5.3
R | 92.3| 442 205 5.3 0 0
HOLOF | 65
21 ROFOTF 165 8 = = T e 8.7] 5.3 o0
30 %0 @O {7218 | L |199.4] 122 64.7| 33.3| 17.5| 8 3 53] 5.3} 5.3
R | 94.7| 66.2] 33.71 107! 5.3] 53| 5.31 5.3
50 1
4] FO HO 613 L |122.3] 554 2.7 53| 53| 0 0 I
5] WO #HO |56 @ R 35.5 | 17.3| 12.2 2.7 2.7
6] O % |74 Q| R | 160 [103.3] 88.2| 62.7] 88.2| 21.2| 20 20 53] 5.3
70 £0 20 |51 8] R 17| 82.7] 58.7] 32 16.7] 8.3] 53] 53 271 0
R | 192 [ 117.3] 90.7| 42.7[ 28.5| 23.1] 13.3] 8.7 8.7| 8.7
8| WO # 73
90 @O ° L | 181.3] 106.7 | 58.7 | 32 16 8 5.31 5.3 0
9l WO *O 15319 L |141.2]12 $2.7] 53.6| 30 25 20.1] 14 5.3 5.3
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0] O HO |78 8| L | 140 98.2 | 56.7| 80.1| 22.4] 21.3] 21.3| 18.6] 11 B
1| O ®mO |75 8| R |186.7|106.7 | 69.3| 42.7| 32 10.7] 10.7
12 KOO (44| 85| R | 144 98.2| 53.3] 21.3} 10.7) 5.3] 5.3| 5.3
13| HOBOT |66| 9| L |117.3] 52.1| 28.7| 107, 5.3| 53| 5.3
4| mO 50O |69| 9| L |112 80 26.7 | 20 16 53] 0 0
5] WO *O [71| Q| R | 58.7| 26.7| 16 3 5.3, 5.3| 5.3
161 2O %O |52| @ | L | 52.11 26.7] 16 53] 5.31 271 1 0 0 0
7] mO »0 [8l] 9| R | 69.3] 37.3| 16 53| 0 0
R | 92.7] 4271 271 0 0
o o
18 BO O 52 T L 52 24.2 3 3 0
19 O O |74 @ L 96 53.3 | 21.3| 10.7 2.7 2.7 0 0 0
20| 80 ®O (49|86 L | 98.7| 63.3| 34.7| 153 10.7| 5.3| 5.3
R | 8.3] 37.3| 10.7| 2. 0 0
EOAHRO W 2
21 ©#0 60 < L | 74.7{ 26.7] 53| 0 0 0
2| %0 -0 |65 9| R | 48 21.3] 10.7] 0 0 0
R | 9.7| 63.3| 30.7| 15.7| 5.3 5.3| 5.3
3 Vit —\ A
2] BOAOR 52 % L | 64 21.3] 5.3] 53] 0 0 0
24| BOBOT (361 2] L | 53.3| 26.7| 10.7] 2.7] 0© 0
251 MO #O |4 Q| L | 85.3| 42.7| 16 53| 53] 0
26| HO FO |56 @] R | 69.3] 32 16 3 0
27| A0 %O |50 2| R | 9 37.31 10.7] 0 0
R | 21.3) 10.7] 2.7| o0 0 0
28| BO4 78
BROA0R o L | 42.71 21.3] 16 13.3] 5.3/ 5.3
R | 122.7] 69.3| 37.3| 21.3| 16 10.7| 5.3 0
291 HO¥ 5 | @
O¥OF L | 64 53.9 | 42.7| 32 16 13.31 5.3 0
R | 32 16 8 0 0 0
0] ®O & 58 | @
01 = © Tt 32 16 | 107 53] 271 0 |
3] MO #O |65 @ R | 53.3] 26.7| 16 0.7 0 |
R | 9% 64 42.7] 26.7| 16 8 0
) j Q
21 MO RO 68 T L | 58.7] 26.7) 16 53| 53| 0 0
33| AOBOF |60 @ R |106.7] 48 21.3] 10.7] 5.3 0 0
34 O +Q 149/ 2| R | 53.3! 21.3| 10.7| 5.3| 0 0
B FO M (428 L |106.7| 37.3| 186 53! 0 0
| HO 40 64| 2| L | 53.3| 32 21.3| 16 53] 0
371 WO O |58 &| R | 53.3| 20.3] 16 10.7{ 5.3 0
. R | 9 48 21.31] 16 530 5.3 271 0
38 O 60 | &
FOEOM S\ L 7 w2 16 13.3] 5.3] o0 0
9 HO %O (63| @ I | 427 21.3| 10.7| 5.3 5.3| 0 0
R | 106.7 | 53.3| 26.7| 10.7| 5.3| 0 0
40! 5O u 66 | ¢
S A R e 21.3] 10.7| 8 5.3 0 0
411 80 *0O [54] 2| R | 64 26.7 | 16 5.3| 5.3] 0 0
R | 9 43 10.7] o© 0 0
42 O 3 751 Q
HO WO ? L | 74.7) 37.3] 21.3| 10.7] 0 0
43| %O & |720 8| R J101.3) 53.3| 26.7] 13.3] 53] 0o 0
4] KO FEO |72| 8| L | 64 26.7| 10.7| 53] 0 0
41 HO vyO |78 & L 96 42.7 ] 16 5.3 5.3 0
- R 0 7. 3 .
6| 1050z |60l o 3 37.31 21 16 53] 0 0 0
L | 74.3| 42.7] 21.3| 10.7| 5.3| 0 0 0
7| HOXxOx |66] 2] R | 58.7] 37.3) 21.3] 10.7] 53| o0 0
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R | 37.3] 16 8 53] 0 0 0
o~ = | =
8| AO O L a2 16 5.3 53| o0 0 0
9 BO ®O |67 8| L | 90.7] 42.7| 21.3| 10.7| 53| 5.3| 0 0 0 0
50 £O 2O |64 8| L | 64 | 26.7] 8 53| 5.3| 0 0
R | 102.4 | 54.7| 33.7| 22.4| 10.7| 5.3| o0
51| #EO% 78| 9 :
RO%O# T L 987 2.7 107, 53| 53| 0 0
52| 5O 20O |64] @ R |106.7] 53.3| 32 2131 8 53| 5.3 0 0
R | 80 | 42.7] 21.3] 16 53 0
% 7
53| BOZOT |49 8 = o 3 33| 53| o 0
58| KO »0O |70 9| L | 9% | 37.3| 13.3| 5.3| o0 0
R | 133.3| 42.7| 21.3| 13.3| 0
5 1] s
551 O 20 8L F T e 53| 5.3 0
56| %OFOF 40| 9| R | 96 | 53.3| 26.7| 16 53 5.3| 0
57| HO*OF 140 @ | R | 69.3| 42.7| 16 271 0
) " 85.4 | 45.9| 22.3[ 12.3| 6.3| 3.6| 3.2] 1.8] 0.9] 0.9
wE P B fE ; mmHg! miHg|  moHgl  mmHgl  mmHg  mmblel  nmMg  moHel  onmHel  mmbg
ThHolc. o501
o AIEEEMITIERES (F212) s\ Tk, I | TR
GRS |- SHE © SEIME 13 6.5mbe, bR FRAE Emo
ol
DFLfEE,  4.7mHg, ZFHEZ1L.0mHg THD =
. 2% 100f s
a.
IEEAILI2B015B5 (FR13) Wk Tk, e 50 :
|

EAMEOFE 12 2mHe, BN TRAE OFEIL
7.6mmHg, ZEEEL19.8mHg TH o7,

BRI & IEH G & 2 BT 5 &, I

Fr L AE S X O PIRE & b, £ OHEHED
I AT R BRRIIE O Aot TR
BAEHEE O 5 AV K ERIUSEA; DULAE ) % X OFhiE 3
BoTbT ERRTEELDNS.

PRESSURE {mmHg)

=

PRESSURE (inmHg)

=)

2) AEEPEERKEARINC X5 AEEE)

I % #
........ (2se¢)

E2S it Gain O
) l {60mmHg
BOmmi
__"_Y/,/‘“\\—/‘{’_LL g

Eb 4'O 60 80 100 20 40 60 80 100
GEABHENR)  yolime (ml) (R0 i)

SRR R E B -
(2sec)

ek Gain 0

EXA
l 160mmHg
80mmH:
40mm|

0 2640 60801002040 6080100
Gt A B ehig) (R 0¥ dhig)
Volume (ml)

Bj9 ABEAEKEARBC L 2HRELE (EH)

O 20 40 60 80 (00 20 40 60 80 100
HABBR oL e (mp) A

Ba10  JuEy e /2R

250r R

o
S
=

8

PRESSURE (mmHg)
o
o

BRI

(%4
(=]
T

030 40 0 85100 20 40 a0 o
SEABFRR VOLUME (mD TR B g AR
BA11 BEBESSR & R KIEABRIEE © WE L
BIFE (7 A0 25 T4tk T B )

B RHERTEARF10mI 50 WIERTEL,
BEDTN 285 % CHBAREKEEAL, £0
HEAIC10ml FRH L THEXHE L

ZET MR BRI o M RHKIEA - BT X
LHEEE RS L, F/RME T ST A
— 7 IEFH I B L TRk T, AENAEKIE
AEIROECTERET 5.

EARNED LA & RN EME T, £ 0
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F15 £EWAREKEA - B X 2 NEER (EE4)
AR A KE AR O W E
] 10ce ] 20ce [ 0ce | 40ce ] 50ce l 60ce ] 70ce [ 80ce | 90ce | 100ce
#O EO [20] L 0 0 5.3 | 13.3 | 26.7 40.7 [ 69.3| 112 133 176
FO #HMO 29| R 0 5.3 8 13.3 | 26.7 32 58.7 | 106.7
BO EO | 25| R 0 5.3 | 13.3 | 26.7 | 42.7 74.7 | 112 170.6 | 229.3 | 240
O B | 25| R 0 5.3 | 13.3 | 21.3 | 37.3 69.3 | 90.7 | 112 140 154.7
BOWOs | 291 L 0 0 53 | 10.7 | 16 32 53.3| 80 112 123.3
FOWOF [ 20| R 0 3 13.3 | 32 53.3 90.7 | 128
A0 20O |38 L 2 13.3 | 32 90.7 | 176 218.6
AOZO¥ |36 L 0 5.3 | 10.7 | 26.7 | 48 90.7 | 112
#0 0O (|35 L 0 8 21.3 | 53.3 | 80 122.7 ] 160 192
R 0 5.3 | 21.3 | 48 85.3 | 138.7 | 170.7
O % 33
5 © L 0 5.3 53 | 16 21.3 2.7 8 117.3 | 144
R 0 10 21.3 | 30.2 | 80.7 | 121 160
BO&0x 39
= & L 0 0.7 | 27.2 | 53.3 | 86.6 | 140 187.7
R 0 5.3 | 16 32 58.7 9% 154.7 | 176
O 5 35
© L 0 53 | 21.3 | 42.7 | 69.3 1 106.7] 154.7| 186.7
¥ ¥ @ 0.1 6.1 156 | 34 60.5 94.7 ' 1215 140 151.7 [ 176
- = mmHg mmHg mnHg mmbg kg mmbg muHg mnHg mmHg nntg
2R A e KR RE 0 PR
10cc 20¢cc 30ce 40ce 50ce 60ce 70cc 80ce 90ce 100ce
HO HBO |20 L | 92.3 | 40.7 | 23.3 | 10.7 5.3 5.3 2.7 0 0 0
FO MO |29 R | 53.3 | 32 13.3 5.3 5.3 0 0 0
BO FEO | 25| RI117.3 | 58.7 | 42.7 | 26.7 | 21.3 13.3 5.3 5.3 0 0
AO - B |25 R| 69.3 | 21.3 | 18 13.3 | 13.3 5.3 0 0 0 0
FOWOF |29 L | 8.3 | 58.7 | 37.3 | 21.3 5.3 5.3 0 0 0
HFOWOT | 20| R | 37.3 | 21.3 | 13.3 5.3 2.7 0 0
AO 2O 38| L | 53.3 | 26.7 10.7 5.3 0 0
AOxO% [36) L] 21.3 8 5.3 5.3 2.7 0 0
#0O =0 [3| L] 8 2.7 | 32 21.3 | 10.7 10.7 5.3 0
R| 69.3 | 26.7 | 10.7 2.7 2.7 0 0 0 0
: )
WO +0O ) 33 L| 64 26.7 | 13.3 5.3 5.3 0 0
R| 9 42.2 | 37.3 | 21.3 | 10.7 5.3 0
= % |39
BOFO L| 587 | 26.7 | 16 10.7 | 5.3 0 0
R| 69.3 | 37.3 | 21.3 | 10.7 | 5.3 5.3 0 0
O 50 |3
’ L 80 48 2 | 16 5.3 53] 0 0
oo 69.1 34.5 19.8 | 12.1 6.1 3.7 1 0.7 0 [0
- H mnHg mmbg mmtlg minHg mHg mmHg| mmHg mmHg mmHg mmHg

HaXHIE (X W HIR D Tk & b,
T EREA cARUCERETRTY, BE He5
5. SEERMCHEY BEBIEE X £14, IEF
MERBETRL, chbOBEOFLEELR LD,
AL g Kooa< , HEW T FE/E R

T

B 91 %R

P TR B ERE 19 B I\~ T AR B PI FE

D7 EBAEEE o BE 2 4B &, AR T
HEAEE OB Alie & ER Y —~ T HREETH Y,
BHETIb LS Eohk#os L3025 (H
1) B BER L6, RITRT.
VL %
) FIELHEE:

BRI OB DU T 2 bIRERA DR

#
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F16 T TN R B AE o BAHIE & A R KEAR 0 E & o BIR

£ & K 10ce

40cc

60cc | 70ce 90cc | 100ce

I L O TR B L, Rostock(1929)%,
Palmer & Myers (1968)30 5% [ O &8
HLTWA.

@  efcREEERAEST B (1934)%4, JHIL

20ce | 30cc 50¢e | 80ce W
it ] mnHg | mmHg ) mmHg J mHg | mmHg ' mmHg mmHg'} mmHg [ mmHg | mmHg F B B
| %0 20 loalo | R|_7-818.3 9.7 69.2 122.47163.3]182.9 203 4 2998 263 | B I
" L | 7.3 13.3 40.2 90.3| 140.3| 182.9] 233.7) 257.3] 265.3 288.2, &
R | 7.3 15.3 38.1 66.7 117.7 188.7 rh S B
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