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BE SAEACHPIRTEE: FHR long term variability (LTV, EHIHZE) 1=E8 L, 5~15Di 0% L
UCHIEEREZ T, BUERRR 1 o BT, DR & — v Ol WL | episode & 1, #0 i
TO LTV 2B U Tohms o R ODHBRFTR» D &, HEHEOROREIS SERLELBIBAT VAR
B wepIsetla g & U, ERRFHE 21172207,

1. gEHE200 Mo LTV LEEBIRn pH : SHEORORBERL BRI LTWS EEL bh ol
Bi203 B s\ T, Shpm. PUED LTV %070 < &% 1ELL L3RS 7230104 Bk M pPH 13.7.306--0.007
MES.E) T, 01 L@BdBIin\13FD7.273+0. 0131l L CHE B EE TH D% (0.02<p<0.05),

LTV ofF4e3 58T, episode B8 L Cit 2 episode iz 1 episode 13301z 20535 b 7 < , LIV 1L &
FEFTIELNLT ORI  TEEEIRIM pH (5B EE % /R Lz (7.328+0.005 vs, 7.283+0.007 ;
p<0.001).

¥z, LTV 0B L i3y 2 episode 1o 1 AL EHAET BHAL, FhUTOBE S bNCHEEHIR
1 pPH 3B EEL R Lic (7.3214+0.006 vs, 7.2884-0.010; 0.0l <p<0.02),

2. A5 VRAREBSBCT S LIV o ATHE Y » Diazepam 10mg, Methoxyflurane 7,1
A = #E5.% Cp control HiCIY, H¥EA Lic3 episode 063.6% 1z LTV %37 2, LTV %2837 episode
TIXFEHL.TED LTV 53EfE L. Diazepam, Methoxyflurane #35iz x v LTV 13398 L, “Pethilorfan 50
mg (Pethidine 50mg--Levallorfan 0.625mg) #&ic kv, X 5%_@:9 I fgw&béﬁs W S E R0 e
2R EEE R A D .

Synopsis Visual criteria and significance of the FHR long term variability (LTV) were examined in 36

~ cases which showed no ominous signs of FHR pattern throughout labor covered with balanced anesthesia.
From the records of internal monitoring LTV was defined as oscillatory changes of FHR of more than 5 b.p.m.
with the duration of 5~15 seconds which were read in the baseline FHR between contractions of more than
one minute (one episode).

The number of thus defined LTV and of episodes with LTV were evaluated in association with umbilical
arterial blood pH.

1. Within 20 minutes of delivery 13 cases with no LTV as defined had significantly more acidotic pH
value than the remaining 23 cases with LTV’s. Among cases with LTV’s, those which showed them in
more than 509% of episodes had significantly less acidotic value. In terms of the number of LTV,
significantly less acidotic pH value was noted in those cases which showed more than one LTV per two
episodes.

2. In the course of labor, the number of LTV and of episodes with L'TV were gradually decreased after
the administration of maternal analgesia. Both were somewhat recovered, however, during 20 minutes
before delivery.
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fetal distress OFTR & LT OLIAER) & — v
ShiC, \ o % AL variability (HIZEEH)
25 fetal reserve (FRIETF{HEE) @ indicator & L
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3% v A (reciprocal tonic balance) 1 X b 4
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 LeBERENTC X A RIS ShTixn 5
B, EREROEMERCE VTR, BEEECI LA
ROBESE MV 7 — & LTREOHERT H
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LEWEL B, SAEMHFGERLE S LED
n%. |

S bbbk BB, FEIHE < £ 5 Ftls
#, #EiE 15b.p.m. [l 0%k % acceleration
pattern L LTH+DHEZE & Baf Led?, ZoK
Ffi 158 LA F @ acceleration #f pattern DB 5 Z
L b, ED acceleration pattern & &
Ebb LW ENBhok. £ ThhbiulfRE
B H5ERTRE /e long term variability, LTV (&
HIANZEE) B LT, T oYiEEELRG, Bt
B0 B ORER KT % &% 2 bh 5 HHFT207
Rl LTV 02, BRFR»PLREEEE XD
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LT3 D%, o BsRicfEoC, R o
MET LTV 280 X5 R T % DA retros-
pective ZHE L7,

H B 7532% 8 &
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JLBARTGTR X B o WEFEFR O7ch T, HHll
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BT CHBEAIREN D fetal distress DFFR D7z
W36F A TR & Lic (RIEELSB, REEE2361TAHB
RS v ARKEEE T, RSB IR, ok
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¥aC, #rR o Apgar Score % 8 gill Lo low
risk BECH 5.

AB VRO BB A 200 FEIRR (X B> CBLF DB
fy LTV ¥EiEsEcp>CHER L, SrHERT20%
Moo LTV 23 L OREHHE O R OIRREZ KB L
T 500, EFENRIL pH & QA retro-
spective WARE Lz, %7, SR80z
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% LTV OB E L TR R ML, nk,
S iEEAEE 1L Corometrics FMS 111 s,
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il 1 2L B LA 2 & — v Ol FERRLH
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LTV 3B B 542 short term variability,
STV (FEIAMZEY) & HIF] FIRE 7o Fefihe R 5 B
P ECi58E chmT a2 0l & EHOZL
EHEL, EiEBI LT 5 b.p.m. RFETHZE
L. HFHEHie > TR 2@ I & L peak to
peak 25 ED S DI 2 FODEM: & T2
ThEFl 20 LTV L L, K2F@Dm< 585
FToOLoHE—~n LBV L3 %271, LiioT
LTV o keigEo>TCHELTS STV K2 0@k
LTHRELTNS.
5EAE

1. BpHET2040 o LIV & isssifm pH.

P RT202 W HRIE 5 b.pom. Ll EoD LTV %
e B 1EU LS 230 OfF#HEIRL pH
137.306+0.007 (M=+S.E.) “ciEf§ 5 b.p.m.
WogEl, Lk FE2kL LTV oZbiigs
136107.2731£0.0131 K HRTHERECEMEER L
(0.02<p<0.05, X 3), pH oz X R#EET
wEnEE 2l GR1). EioREFIDL
T 1FIDZA 25 bopm. P EDIRfED LTV %
Fwtedd, 5 bpm. PECTHHIREBRLLZE
BEIED B Richok.

LTV OFLET HETO, #+DFFET % episode
WE & FEBRD pH & okletix, LTV 3%
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' 3 Relationship of umbilical arterial blood
pH and FHR long term variability

pH

7.35¢

7.30%

7.251

LTV (H : 7.3060.007

LTV (1 7.273%0.013
(M£S.E)

LTV

K 4 Relationship of umbilical arterial blood
pH and the number of episodes with FHR

LTV ()

long term variability

pH
7.35+
n:ii2
T
L
7.30+ n il 50% £:7.328%0.005
o 50% > @ 7.283%0.007
(M%S.E.)
7.25¢
50% > 50%% of episodes

%1 Blood gas and acid-base balance of umbilical artery between groups with
and without FHR long term variability (M £S.E.)
PO, mmHg | PCO, mmHg pH* SOs % HCO; mEq/L | BE* mEqg/L
LE:VZ? 22.4910.98 | 45.96+1.17 | 7.306+0.007 | 35.99%1.56 | 22.16%0.26 | —3.48+0.28
Lg‘}fl? 20.41+1.80 | 47.78%1.49 | 7.273%0.013 | 28.70+4.13 | 21.91+0.60 | —5.210.58
*0.02< P <0.05
* 0.01< P <0.02
# 2 Blood gas and acid-base balance of umbilical artery between groups with
LTV in more and less than 509 of episodes (M *S.E.)
PO; mmHg PCO2* mmHg pH* SO: % HCO3z mEq/L BE mEq/L
4 0, T
ETVZ50% | 21.76%1.31 | 43.30£0.96 | 7.328:£0.005 | 34.38£2.19 | 22.19%0.33 | —3.08%0.32
0,
LIV<S50% | 23.28%1.42 | 48.851.86 | 7.283+£0.007 | 36.84%2.25 | 22.12%0.41 | —3.91:0.43
* 0.01< P <0.02
» P <0.001
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% 3  Blood gas and acid-base balance of umbilical artery between groups with more
and less than one LTV per two episodes (M +S.E.)

PO; mmHg PCO; mmHg pH* SO: % HCO3; mEq/L BE mEq/L
LIvz1 922 82+ +1.45 + + + +
n:13 .82x1.22 44.21%X1.45 7.321£0.006 36.27%£2.18 21.78%0.32 —3.314+0.38
LTV<1 + + + + + +
n:10 22.06xX1.57 48.2311.68 7.2881+0.010 34.63x£2.27 22.64%0.38 —3.70%0.40

*0.01< P <0.02

3% episode A50%LLE, 3 7mit 2 episode
12 1 episode B) Bzt b i 1 ATLHEF
£, BEEikm pH 137.328+£0.005TC%
REUF Lo F#E Ui\ Bf 07.28340.0071 <
HARTER ICEE % R Lie (p<0.001, X4).
LTV OfF#Ed % episode JAEED50 %A D&
WERR PCO, BET, pH OZEIFRERTIC
Iz EELLRIC (E2).

LTV o3 & BBk pH & o HEgT
1%, P 2 episode 1@ 1 L EATET HEE I
7.32130.006°C, £ LT Lo FFfE Lic\ 3BG
D7.28810.0101C < LNTHEE T B % /A L
(0.01<p<0.02, ¥ 5).

2 episode 17 1 K% DAL PCO, EiE,
Base Excess {E{EDHAILH 5 b O DHEELS
<, pH o3k, HERRTICIS L8
bt (GFES3). Lo T, bhb o Sl
T, FRHET20 [T 2 episode i 1 DI G
T LTV 2FET 2883, BRCHEFEIRM
PH IRETHS L\ 2 5.

2. mpEERECHES LTV OfER.

R GV A BB BT B AEEAIE 5%
(induction #%, Friedman curve ¢ active phase
1o A HEH Diazepam 10mg §57F, Methoxyflurane
7FAH A F—, B phase of maximum slope
AT FEER-K  5~6cm T Pethilorfan 50mg
Wi, REEHERT i Ketamine 30mg #E) O
LTV OHBIIK6 0 & < AT X b FREB
4% T control HHIZI131204EH T 5.5 episode
HH, FD5% 3.5 episode 63.6%1c LTV %F%
¥, 120 episode & FEH1.7E © LTV 23fF
7= L7-. Diazepam, Methoxyflurane 5.1 XD
Pethilorfan #5 ¥ To F5135 Cik, LTV %

5 Relationship of umbilical arterial blood
pH and the number of FHR long term va-
riability per 2 episodes

pH
7.35+
n i3
7.30¢ ".10 1S :7.32140.006
r% 1> :7.2880.010
(M4£S.E.)

7.25+

1> 18 per 2 episodes

B 6 Changes of FHR long term variability in
the course of labor

2% — Balanced Anesthesia —
X\\
1004 \ O—0 Episodes
\\ X--% Numbers
\\ Delivery

50+

~-
-
~

Diazepam 10mg I, M,
Methoxyflurane 0mé

Pethilorfan 50mg I M,

—20 —20 min,

1329. 8% A LT\ %, LTV
1 episode iz b F1.508 &I

a5 episode
DESFHET 5
DIER TR T,

Pethilorfan #¢ 51z X 0 B#EH ¥ < D F5664)
Tix, TTV 1 3& bl Em % B 555, Bk
HBT20/0 I 1237.8% & oo HE B A A FR D 7.
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R DR o FREME, R & A LT OSZRE
R, BRI © BRI I 2T TlthbhTs
D, WHREROKM D ORBITHKIGT HEE D
Hslen bR variability BT D LELD
n, @45 3~bcycle TEHE)T % ‘“long term varia-
bility”” (LTV) (&I L0 BLTH S “short
term variability’’ (STV) 2B 5 &bt T
5%, 19694 Hon 3 variability OEE(LH R
Z, FAK < 2 > 0L HAERR ORfEZE % arrhythmia
index L% L7-'®. De Haan et al.'V |3 EIxc R
JZOBEZ DL OOEENC L oscillation i
FTrEL, Fo g & LT XY B fHEE
% MIFRRER & &2 C, £ O/ E X Lin T AMEE
(argument) % short term irregularity, 0 gi2>H D
PEBE (modulus) % long term irregularity & L
TEEER 2. DUk, D index HHD
variability OEBIL N ERL BT B RDINIDD
W wFhbave.—x 0B Y WE LL,
Hon et al. ¢ visual range index A iT.0A
BRPo B DoHTEA T8 L, BIREI o FIAE
TRTWD LRV WEEG. bhvbhud, SR
e RE: LTV wBAL 5 ~15H OfHOE L &
LA BE LERIKFHIi 2177 >7c. 2o LTV
DILEETIL, WD ‘‘sinusoidal pattern” HEr
URREMEL D B 0%, SEIONREITIRFED b
7ot sinusoidal pattern 2B LTI, Rh R&IEIC
I % fetal anemia DIE 7 & severe hypoxia D
CHRBRD EVCIREN LR, BFLLE
DIPIH TR E TN W I E SO R ET 5.

variability 23BF & R T\ 5 BE& 1,
periodic change DFMITHr b icl, LD
e LT B S DI bJFHE M pH, Apgar Score
ERIFTH B L OHEDP R, variability OIRA
(0~5 b.p.m.) LTCWBEEL, BREFCRch
TWHHE LB L TER BRIEARMMmM pH 1%
acidosis DEFE%T L, EHAEKERD RDS O
T4 5 % variability (3 EZE7; indicator L3
2bh b EBETRE LToOMELR LI ADN

5 15)19)

RE
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Roemer et al.®® (XTI BE 26, BRHHET
304 T 1 HTb D oscillation frequency (OF)
3, BRI pH #A37.201~7.250008f THE
i, pH 237.100L Fo#E Tt OF AR
B L,
i pH 237.101~7.20008E T b &<, Fi- OF
VL ECHE DI A IEER (120~160 b.p.m.)
DTH, EEOHH © LR TEI TS E
L, REOLHR VALV SERTD2LEND S LM
E£1LTW5. bhbhIERBE S, BR—EE
o v EHE AR L~ (120~160 b.p.m.) 1T
oo b i CHRE L, BRHET00 e LTV ofF
HELRWEEE, FETAHHECHELCER
. metabolic acidosis OfHEI AR »HT-. PO, 1=
FEDTL\NT LR EPIEH AT R AR 50 T s
bhfcbb—R EE2bh5b. LTV OfFET
HEEoBmToO LTV o B LT, 2 episode
 LED EOEAE CHRET AHAI T T O
L0 kb pH WHEBEMEYR LD, R,
REHERTF OB L BREEA DDl
LTV HElL episode 2350%LL EOBEICE, £h
Pl 5T pH XY EfEEZ RL, pH ©
EIPRERTC X 50 THO. #h/ EBY
Y. rthesus monkey ¢> chronic preparation DOFHEL

oscillation amplitude (beat per minute)

¢ acute nonacidemic hypoxia, acute respiratory
acidosis DAL variability [ ZIEHR-T5 L]
ELTHABD, bbb o i) Tl respiratory
acidosis DEA A RT LTV HiIR episode 50% LA
ToRETE, BEOXECKDTWILWA, PO, &
fEE Base Excess {EfEDOMHALSRD LN, Th

LOFENTFRERF XY KEBEE LD &2
REIND.

WBIEEI Uit 25 bopom. LI o> LTV (3%E
BRICLDHER DD EBELONDN, bh
bhOXREI T 1 FlaDZ T 25 b.pom. P E
o LTV g, FHERCBEAL T LTV 23
722361 8 BlI34.8 51 B % TR, LTV %38
D07 1361 Ci 5 BI38.4% & TRAIC L I b
D7z,

BRRDIE = v b r = A HERARER OO

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1080 FHR long term variability o EF{f

N DR T, BEPFREEER, A
Wk, RS DB e LD THMIC = v ¢
r— /L &RP ) variability OMEEIT LT LLIRED
Mz A~ b oTie, BRE o KEE (vagus
DRI, BHADEIK, FEh, FEHIR 5O,
F 7o B OETEF 7 sleeping state DEEICH L b
, & S CERHREREAT 2 5 HA % ORI
BEETHOLRE b\ .

Diazepam #5.4 X b variability |3 Z B IRid
THEEIN, TDxH=XAELTIL spinal
reflex o HH %R & [EE 1 cardiac reflex
center DIIFNC X 5 LE X bbb DDOFEMILIA
BTV bbb ORE T, ATHEE LD
Diazepam #5 % T control HiCiiFL#E% Kt
3~ episode D63.6%c LTV ﬁxz,k 5, 1 episode
HrcD 1. 7f@D LTV & B ichs, Diazepam,
Methoxyflurane #E5 1}t v LTV oL bhb
episade 1329.8% Ly L, # % 1 episode F7=
D1SMEEED Lic. D> LTV O
13 Diazepam bt Methoxyflurane @ &% b D&
BN EX DD, HAWIftho factor pEHRT:
DHH B> TIr\A, Diazepam OEHEND %
s A v AER R OL IR BV L0, BE
Mo Methoxyflurane X 9 % Diazepam o
Rl Chic s BRIV REVEFE 2DRD.
LTV % Pethilorfan L5 X b X Sl EA
Zinh B, R HIE R0 I X nE R % 372
Bie. DI Lk variability NEBE AR T O
THHZERTBRTHLOTHY, SERED
FRATOTEIFIME oo ThebIhT w3
AREESEE L LIRS,

4 [ OBRESTrE 3T DEES % 204 HifE T Y]
DCHIE L, ¥R/ awake-sleeping cycle T
BILT & QB &7 it LTS Lieay,
variability OFFH, & { CIEFDOFERE 2 5B
CRZORSBET2RLENRHD 5.

IR ARER) OB B R RIET 2 7 = R A
1T, @ Jffio stretch receptor % 41 "C, vagus
% RO & LR PRI, @ hemodynamic
fe B ke xt3 % Dbaroreceptor &4 LT D K,

HERE32%8 5

(3 respiratory center %sP5 cardiovascular center
O impulse DREHE 2 H R, BRI E
THEBL G % aortic arch, atrial, ven-
tricular baroreceptor % J 0 pulmonary receptor
DHEET 5 L& IR, REPRFED X5
variability DZE{LICEY T Bk b B> B 109,
F 7z, elective induction T i fE 5 WKL
EHOELLAED LN TR D, SED elective
induction 1Z X % bbb OBHEFITL LTV o
BBl T, WRRER XS BRIbELD
h, SRIEBEREEEAFIE L, BAgh, rk
8B 7 & physiological factor % EE I AR
T D variability DEFPNBETHD EE 2 T
5.
LlEbhbh xRN LTV O¥EiEts 2 3%
O, BIRRHEEAT 72y, BEEIEC IO THEER E
RGBT HEE DRAD DT H I A RETH
D, DEEFCHC DI OME, HEHRRIC X5
BALOKRE I e b BRI T 24— & —D—DT
BB EEHER L.
MrbsciEs, ARMABOLENBERFCE
EES QU s
SR, RRXERWIEEARAERRARELEHE
HESTRWTHEREL L.
A
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