A kR

= &

DIFENCEE S KERNICB T 2RM40E, BI W
MEBAEER (KENLER) 262 Fiun
BELEBBELEUOMNVTWE LEZLRE ST A —
Z EHH L, LT a3 —EIC X 2 0BEERET & HEe
L7z, EZELEEFE o3 AMAcE S LEZD
N BRI X 0 OIFERE 2k o, LT a—ik
12 X BRI & FRBC U 7245 R, BEK HIREE,
EERERRIIBWTEREFRRIFARMEE
(r=0.82, 0.93) B/, FREZERL» ST
DIfENERRT 5 EEZBNBRTA—F L L
T, DIRfFEICs | & f & it 5B MO iEZL
BIUOZORAMSELYRD, RkicLT 3
2 & B OLHEMREERR X O M EERRE L g
L7z R, OBE D & X v X R P M REme
HE LT, MEEX Y, RS EDOIZS HR
e B (r=0.46, 0.71) %@ wiz. %7z, Zh
LA T, [EWNOEROFEERRF I BIES i
BIRMBIOEEIc oV THE TR ZINZ 7.

i3 LU &I

OIRFRICH S KENOKIEOIRBIR S, <8
NHEZL, K[UCEREZEL, SENHT 2 REZELR
EnbEbzx bz R TE, ZhoRBMEL
13—z cardiogenic oscillation & fAFFXi T
5. bhbhik, [JENRBHCEEL T, EE%
REL LB E, ZoOREic—HK L KERE
Zt, [MEEZLLEZIENF = — 70 ofilimic
BHLEERBEOELT VAT 2 — R RitE
FENMLTHIEST 5 Lic X v IFBMmayic OpEEE
PiHiT Az L ERA TR Y, KERLEKN (in-
tratracheal pneumocardiogram, ITCG) & %517
—HOBFEMZ TWBIW 5% TOWEH,IH
SEMEZLFEE ITCG-P) i W\ TikF B

*BILFEBR LR AR BE

SKUEP LR 83
O B X
R B OB g

IRE S B BSREICEE D B, & OBERRREL &
Ko 6h B ONERHIZ, EkoLER, OEX,
HEIREE > 6 2 b B ORI & R MBI A3
EH LTS,

F e RIREZCLET ATCG-F) Tk, LIBHE
IS BRI RS DIEREL & 7 OF A E
(max dF/dt) 82 hFh—ELHEER L OEZE
» max dP/dt & RWHBIRIfRICH 5 Z L 23588
S5RTE YO, HizZ o max dF/dt 120D &
THEL Y L OHONMEEOZENE X VRIS
tEZLBRATWSBSY, X1 icfkFEMN L ITCG-P,
ITCG-F & X U0 oMy (dF/dt) 254, &
Elix, OITCG-P 2»6K® 5 5 O0UUERHE & O
Ta—FkE YR 5B LIMERAER X Ok
FEIZ X 2 0IHERAE & o s, @ITCG-F
DHRDLENZOLENERT AT A—F LT
I —HRIC X BOEEEE NS # — & L o R, ©
RIEZTFDITENBINZ SR TWRWRENOHAE)
BEORAERF ICBAET IMEINRIMEI O FEBIZ >\ T
D ETV, [EPREEFOIEBLMAY O ERE T
=& — L L TOKENOEXOE A IS % in
Z7z.

BEF&E

O MRIERRICHICREDRVEAOFHT
EEE2LAZMRE L, [EAFER, BRRO
TELIZRETREATF = — 7o filimIcE ~Z
VAT a—4 kL, [TCG-P & HEKHZOEX,
LER, #HERE, OCxa-RELsglEL, €
hzhd 6.0MERHE 2 R, ITCG-P T,
X1om LERO QRS FEoKICEHNS LA
OWMPEEBLL, LDEROTENCKICENS LM
ZOMPEEC L L. Z0BXIKBIRFFHARIC,
F7-CAKBIRAFABICIGL TR Y, /2Tl
EX QRS HE oz »56C E TH elec-
tromechanical systole (EMS), B725C £ T2
left ventricular ejection time (LVET), Bi#& 45
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A AR A dn

ITCG-P

/K,U“‘f i /v/\J.

gFrdt

1 &M ITCG-P, ITCG-F, dF/dt ¥

®HEEZLI|IVWIZ b D) preejection period
(PEP) ic#H4¥ 5.

Dra—ETE, OENO QRS EobE » H
5 KERFHA#EE & EMS, KEMRAFB D &
PAgEE ©%& LVET, fiE»rbBELELG IV
D% PEP & L7z, fEkokic & 2.0 HERHE
LEDTEEBOKEAHBAKERD S Z Lick
DT> 7z,

@ EERAELFEBRC, MRIERRICEICRE
DRV ADOFMFEBELZAERNRLEL, IE
NIEE R, ERROLE LIRS TRENT =~ —
7o a s R ERT 2k L, ITCG-F &
FrlicbhTa—MayigEl/z. O3 -2 5,
FLOBEERT AT A—2 L LT OMHERE
(fractional shortening, FS) ¥ & OVEHM B
#E (mean velocity of circumferential fiber
shortening, mean Vcf) #FhFhiLE GO
EHAURERGHRPIRIVERLE. £
ITCG-F » o ik O RT A7 A—F L LTL
MR s & ft < BRI RBLS ORME (A-B) &%
D—RMH DOHEAME (max dF/dt) Rk, &
NHEDAZ A - FHEOHEBERK r 2Rk 52 LI
Lo T ITCG-F Lz a— kol rir- 7.

® ITCG-F o A-B flimicBAL Tix, HEE
TOMENL LI EZNHEOBEELRKENLE LS
LTwa 2, B-C e >» Tkl K ER %
Pl Xk aimmEROBICHEES T2 L@ 6
nTRY, MEROFERKREVWERbh W,
Z - CIfEROIEIME Z IS HBTHLA
AR L Z2BMERETo . HERRENS

L, EREIRES X T REIRICHMLY =2 — v
BREEAL, EMbH==2— L a#BRICEA LZ.
FhZEhOW =2 —LvORABIET— v 7 2T
SEEALAA RNRANERTE DL I CEN»L
TR Lz, BAlgE, HRMEL LT
o ITCG-F #i#gkL, LB Fice—F—FKv
71z kv 100 ml//kg/min O E CHELEHLAA
NABTOMEBIIRES A e, ZORET
HIRERIZ T XTI F—A"—ZiFPEL, VF—
N=hbe—F— Ky 7 & IR SIHE R
~ELNB. ERAROLE Lickima & 62 Tl
BRICEFRBHATWB E &0 ITCG-F #i
#kL B-C oo B L O LE 217- 72,

1514 '

® DLE#EEE (ITCG-P)

ITCG-P iz X 2 GUHEREHA & filik & o el &2 3%
LICRT. #EROFGEIC X 5 0HERHEB X b
T a2 — iz kB LUERAHIE, 3t ITCG-P i
X B OIAEREAE & RIFR MR 2R 508, —RIC
DT a—%LoMEBREEF T, #ic LVET 2B
LT, 5%DHEKELZL->T, LTa—fkL
DB E D - Tz,

@ OP#EH AITCG-F)

ITCG-F 12 X 2 LIFE TR A — 4 & £ OHERE
R5 A —F L OMBEREIC L B HEEE 2 1TR
F. LTI —ENLRDATA—F LORET
iz, —i%ic A-B o¥EE L oML Vi max
dF/dt & oMEIDIE S BEIFT, %I mean Vg
RWTIZS %D HEEKEE H > T max dF/dt
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F&1 ITCG-P ic k5 STI &fiikic k% STI &L OHE (n=21)

B FR AL [E47 7R A (msec)

PEP (conventional) 0.804 Q-B=1.06 XxPEP—0.01
(echocardiography) 0.822 Q-B=1.05XQ-Ac+0.01
LVET (conventional) 0.72 B-C=0.81 XLVET+0.10
(echocardiography) 0.926 B-C=0.96 X Ao-Ac+0.01

F2 BOUBHEEST A— 4 L OMBERE

A-B (#%%) max dF/dt n

stroke volume 0.81 35
max dP/dt 0.90 0.88 22
Emax 0.93 16
fractional shortening 0.56 0.68 22
mean Vg ’ 0. 46 0.71 22

L OHEERE o T, BEOTDIC—BIOIAHE,
max dP/dt, Emaxx & OHE &5 F TOHES
SWTHEL L7z,

® ITCG-F ® B-C B4 & mias

SE@ALAA NZ T ICHBINR 2 EF R & LIk
» ITCG-F EH &R 2R3, 20X 65
IREEBETZMRIEER R E 2> THE Y, RARHCAD
NA RZDEED DI IEBEDETO LR LK
BZEOEFORTHREDOND., TOLELADE
#ib, FCEEEOLI ITCG-F nEFIz Kk

20ml/secr

ITCG-F

0ml/sec

100 mmHg(

LVP| =

OmmHglL =

a) A NZ off

FTHELRO LN, MBIk MK & i
L L7zB0 B-C W4 DR ORE I LOBEEED
ETiIcES A-B B 0EAORE % k> Tk
Y, B-C B5r» A-B B icnt+ 3 cRB+
% &, WEEDO. 4512 L, HOAA SRR T Tk
0.26CTH -7z

% E

MFRRAEL L72B A, RERNF=2—TENL
T, DAAENC - 72 il 7o Kk bulk move-
ment #: HXBZENTES. ZOKERNOKR
hoES & EZE SR EZE(L L L TERNIC T
L, ez sz iz x> TOHEEEICET 515
WAL XD LT 2RLFLUETL W TbiT
WiZ1208) MR Cix, ZOEMREFICA LS
KERNDIRENDE 2 B OB 2 BB T 5B, EE
bt mBAEICBNYTZENERRR > ERES
ATWBARERDOH Bz LiZEHL, ITCG-P,

b) FEEIAREAE

Ba2 Ao, EIREAZEIC & 22 (#in&E 100 m//kg/min)
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ITCG-F & L THEKREfT-> T& 72~ ITCG-P
TiE, EFF v RFa—YEKEAF2—T00
(Al B85 L CRIE T Ao oic, BRAShizZEmM
NCTOLIENCHE S EEL R, 12 & A CREHER
B BB ENTED, REMAIC—HLZK
WRIFE L & OWERE 2, F 720 hEIR 2 in 2
TOIERAARFAES 2N+ 22 &8 T&E 5. LI
MR >\ T, koI a -
W L e S mlofER i, L= a—%kioMEEn
=<, Zo ITCG-P 2 X 2.0 fERAE o B E 1
EHENRENHETHBEEEZ BN, E6K
OPEFEOEM LR, TR D L &
EET 5L, IENFET THNIEHICHE T
& % ITCG-P i3 5EMNHKE+ o H M OBREE
=4 —ThbsLEbhi. —H, SENF2—-7
ORNHRICERITES AERL THIE T 3
ITCG-F 3.0 > BEE & KB L TV 5
EEBEZLNRTEY, Thh»bx b b ERENGR S
T A= F OB L B O Thw sz e
SF TIRENTVSDY, SEOLT 2—EIC X
HOEEENRT A — 2 LotV TiE, LT
a—HEOFMPMESS, RAKREO AL S
KB RDEALD = DI BB X S v b
7225, S To@HEY LA A-B S OK
EE R FEEDTEEE ©H 5 fractional shorten-
ing &, ¥7- max dF/dt (30550 UEME DR
T# % mean Vo &FhZFNHBOEVERIC D
Sl ZDXHiIT A-B OB L Tk, DI
LOBEEROLT a—ENL LD B2, B-C
oW TEAEIIRE & DB Vwbh TV S
DHRTHBW. =0 ITCG DRAMR 2T+ %
HT, BERNIcEbTLER3ImML T, %
Fe L Tiroimgshzod o, £ZE—KBiRRoMm
B, AZE-MMBRFoOMBEBLEEZ SR, Th6
fhfE, %, SENF2—7Ln) EEEER
EALTHNDEREZ LAEBEINRS, Z0EF
Eh b EERTH DB TE~ MO &5
X > TEDL DR ORISR 52 &5
HERTRVWS), B 2T LAERET D
HiE, Thooxy MAFIBREDE LTHEZ L
rLEZGND. SEOEAELAA AR L HFER
<k, B-C o ic & B L THighiRomEitE 03 %
ETHEERN, MENRO MK % EHKE LIA
B rEEIEsLicky, B-C oo lS

-/

ESR: EEmER : HAh
R1 ek G1 mME, KE C ErRIAFa—4
R2 &E-(ABIK) G2 REAF1—7
R3 &#%- Wk

3 ITCG nE5HKX

DEW RIS ERYD, 20 B-C Wy o4k
BikomEtE2KEEAELTVWEEEZ BN
7.

¥ & O

© ITCG-P iz X A.0MUGERHEIZ, LT a—k
I X B ORI & BEF 2B 2R L.

@ ITCG-F » bz b iUElic i) 208
BERT A= 2 3LTa—KI X 5 0BERT A —
4 LB xR L, i max dF/dt L SPHAESE
A L ic REF2 MBI 2R 7.

® HLAA SRk BER TR, ITCG-F
B-C W5z B F+ B RAEN M DO ENRD &
.
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Intratracheal pneumocardiogram

Koichi Tsuzaki and Masao Nagano

Department of Anesthesiology, School of Medicine, Keio University

The oscillatory air movements in the trachea
concomitant with the heart beat is called as the
cardiogenic oscillations. We have measured
these air movements by high-gain pressure
transducer and pneumotachograph that attached
to the proximal side of the endotracheal tube in
series during apnea. From the standpoint of its
application to the noninvasive monitoring of car-
diac function, we have named these phasic
pressure and flow changes as an intratracheal
pneumocardiogram (abbreviated as ITCG-P and
ITCG-F, respectively). Present study shows
that the systolic time intervals (STI;) derived
from the spike waves of ITCG-P, which syn-
chronized with the cardiac valvular motion, cor-

relate well with the STI; by echocardiography
(r=0.82, 0.93 for PEP and LVET, respective-
ly). On the other hand, the contractile
parameters derived from ITCG-F do not cor-
relate so good with the echocardiographic
assessment of the cardiac function except for
the correlation between the maximum differen-
tial value of ITCG-F (max dF/dt) and mean V
(r=0.71). As for the origin of positive deflec-
tions of ITCG-F, there exists the evidence that
shows the inflvences of polwonary circulation.
These influences are also recognized by animal
experiments in which steady pulmonary flow
condition under right ventricular bypass shows
marked attenuation of positive component.

Key words: intratracheal pneumocardiogram, echocardiography, cardiac function, systolic

time intervals
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