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OT AMEPMKAHCKOTO HAPOAA 3APABOOXPAHEHUA

Llikana oueHku KTI (Krebs H., 1979)

Mpwu3sHak 0 6annos 1 6ann 2 banna
BasanbHbIN 100 100-120
pUTM, yA/MUH 80 160-180 120-160
Amnnutyaa
ocuunnauum, 3 3-5 6-25
ya/MuH
Sl 3 3-6 Bonee 6
ocuMnNNALMK
Yucno
1—4 cnopaguyeckue unm
ocuUNNALMK 3a 0 5 n 6bonee cnopagn4ecknx
30 MUH nepuoguyeckue
MosgHue unm PaHHue (TAXenble) unm
HeT unu paHHue (nerkwme,
Deuenepauun BapuabenbHble (Taxenble, BapuabenbHble (nerkue,
YMepEeHHbIe)
aTUMUYHbIE) YMepEeHHbIe)
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OT AMEPMKAHCKOTO HAPOAA 3APABOOXPAHEHUA

CocTosune nanaa OTMEYAIOTCR HAPYLICHNHA NOBTOPIAA LIHTEALHAR
VIIVHIHRIOCE * Gpa:mxlapmm
. -
I IpostoirxarTs onpeieanrs pil ¢ ronosku HEMCILICHHOE
MOHRTOPHHT 110133 poAOpAZPEUICHHE
\ 4
pHz 7,20 pH2 7,28
HEMEAIEIHOL NPOAQIANTE

POAOPAIPCLLSHHE HatmoaeHune



AnroputmMm BeaeHusi poaoB Npu HapyLleHun
cepaevyHou genaTenibHOCTU Nnoaa

v , -

CocTogine nanaa OTMEYAIOTCR HAPYLLIRHNA NOBTOPHAN LIHTEILHAS
YAYHMRIOCH ‘ OPATHKAPAIS
Y v
[Ipostoixars onpeaenTh pii ¢ ronosku HEMCILICHHOE
MOHKTOPHHT 11040 POAOPAIPELICHHS
v
ST SN IR |
pH< 7,20 pH2 7,23
. :
HeMELIRIHOL POAQIKNTE
POAOPAIPCLULHHC Ha0moaeHue

1. N3ameHnTb no3numo 6epemeHHon (Niedb Ha NEBYIO UMK MPaBYyO CTOPOHY).
2. [poBepuUTb, HET N BbINaAEHUS NETNIN NYNOBUHbI.
3. BabixaHne 100% O2 yepes macky

4, rlperaTI/ITb BBeJeHne OKCUTOUUHA.
d. D,J'IFI CHATUA TOHYCa MATKN - BHYTPUBEHHOE KalICJIbHOC BBEAEHUNE IT'MHUIIPAJIA.
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OT AMEPMKAHCKOTO HAPOAA 3APABOOXPAHEHUA

NateHTHaa @a3sa - oT Hayana PO no
OTKPLITUSA Ha 2 CM
TTepsopopasiime - oo 6
TTosTopHOpoasawue - o 4 v
Packpertue - 0,35 cm/u

IT. AkTuBHasa @a3sa - oT 2- 8 cm
1. HauanbHasa akuenepaums

2. MakcumanbHbBIN noabem

3. 3amepneHue

Packpertue.

TTepeopoaawme - 3 cm/u
TTosTOpHOpOAsWMe - 5 cm/u
Packperrrie ot 8 cm ao 10 em -

RN
N
|
1

— MePBOPOSIIIIHe cKopoCTb 2 cm/Y
— - OBTOPHOPOSIIHE Cl«))pocn: onyckaHusa ronoeku (8-9
CM):

TTepeopoaswme - 1 cm/y
TTapTorpamma TToeTopHOpoAsLLMe - 2 Cm/u



STV (mc) % BEpPOATHOCTH
MeTabonuyeckou
aumpgemMmum U ruéenu nnoaa

>4 0
3,5-4,0 38
3,0-3,5 29
2,5-3,0 33

<25 (2



Does Electronic Fetal Monitoring
Reduce Perinatal or Infant
Mortality?

Anthony M. Vintzileos
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Arithmetic of Failure
mum%lmwmmmn

Grimes and Peipert Assumptions:

1) Prevalence of intrapartum fetal death (50/100,000 births)-

Trends in intrapartum fetal death, 1979-2003" (in 3 hospitals in ireland)
Waish CA et of Am J Obstet Gynecol 2008:198:47.¢1-47.¢7)

2) EFM sensitivity=57%; specificity=69% (for metabolic acidemia)
Based on retrospective FHR interpretation
Larme JO et al Am J Obstet Gynecol 2007:197:301.¢1-8)

HOWEVER: In the only RCT comparison of EFM vs. IA (Athens trial), EFM had:
Sensitivity 97%
Specificity 89% for predicting fetal acidemia
i (Am J Obstet Gynecol 1995;173:1021-4)




Fetal Monitoring as a Public Health Screening Program

Electronic
The Arithmetic of Failure
(mmmwxmwmo 116:1397-400)

Table 3. Screening for Fetal Death in Labor With EFM

Fetal Death

EFM
Screen
"osit 30,984
68.966 '
99,950 100,000

Positive Predictive Value=29/31,013 (0%)




Electronic Fetal Monitoring as a Public Health Screening Program

f Failure
(Grimes DA wmm&w 2010;116:1397-400)

& Peipert Conclusions:

Y10 €
g J

» “All screening tests have poor PPV when searching for rare
conditions such as fetal death in labor or cerebral palsy”

» “...almost every positive (EFM) test result is wrong”
» “EFM has failed as a public health screening program”




2008:198:47 . ¢1-47

Is in intrs m\r'um fetal death, 1979- 200.:




Fundamental Principles in Evaluating EFM

The purpose of using EFM is to prevent fetal death
not to detect it

An “abnormal” FHR pattern may lead to obstetrical
interventions which may help prevent fetal deaths

' This may be perceived as false-positive result or
poor PPV

» Usefulness of EFM in preventing hypoxia-related
(feta.l/neonatal) deaths can be established from
studies that include large number of patients




RCTs of EFM vs. IA
(No. of included patients)

EFM IA

Havercamp (1976) 242

» Renou (1976) 175
» Kelso (1978) 253

» Havercamp (1979) 459
» Wood (1981) 445
» McDonald (1985) 6474
» Neldam (1986)
» Luthy (1987)
» Vintzileos (1993)




Results

» Nonreas FHR

»C/S for FD
» Forc or vac for FD

» Intrapartum deaths (/1,000
» Neonatal deaths (1,000
» Perinatal deaths (1,000
» Perin deaths (hypoxia) (1,000) 0

3
K

1A
1% *
2.3% *
24% *
3
10
13"

g *

(* significant)




Cochrane Collaboration

Afrevic L Devane D, Gyte GML Cochrane Datadase of Systematic Reviews 20086)

N RR 95% CI

Operative VD 1.16 (1.01, 1.32)

Cesarean 1.66 (1.30, 2.13)

Neon Seizures 0.50 (0.31, 0.80)

Cerebral palsy 1.74 (0.97, 3.11)

ital death 0.85 (0.59, 1.23)




Meta-analysis of 9 RCTs-EFM vs. IA
(Viniz#leos et al Obstet Gynecol 1995 85 149-55)

OR (95% CI)

EFM
1.53 (1.17, 201)"

» Overall C/S

»C/S for FD 2.55 (1.81, 3.53)"

» Overall forceps 1.23 (1.02, 1.49)"
» Forc for FD 2.50 (1.97, 3.18)"

» Overall PNM 0.87 (0.57, 1.33)
» PNM (hypoxia) 0.41 (0.17, 0.98)*

* significant




Simple Facts of Life

» The purpose of using EFM is to prevent
fetal death, not to detect it.

» Any test designed to prevent fetal deaths
should be able to detect its precursor,
fetal acidemia




infant mortality in the US

elationship to neonatal and
204:491.¢1-10)

EFMand its r
Chen N ot al Am J Obstet Gynecol 20171;

REPORTS OF MAJOR IMPACT

BEFM
1 No-EFM

/ neonat
e al ut’ezrreonaul Post-neonatal infant
7 days) 28-364 days) 0-364 days)




KombupoBaHue aHanu3sa KTI' u ST
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Cochrane report

1,6 -
1,4 -
1,2 -
1 i
0,8 -
0,6 -
04 -
0,2 -
0

ECTG
BCTG+ST

Metabolic acidosis %

NANENNNN

Meta analysis

Neilson JP., The Database of Systematic Reviews 2006, Issue 3



Clinical data day-to-day practice

1,6
1,41

1,2

O Cochrane 2006 CTG

Retrospective
data

B Cochrane 2006
CTG+ST

B EU project 2001

0,81

0,6 -

0,4 -

Metabolic acidosic %

0,2

pH<7.05 and BDecf >12.0 mmol/L was used to define metabolic acidosis



Clinical data day-to-day practice

1,6

1,4+

1,2

etabol acidos %

S 0,4 -
0,2 1

Retrospective

0,81

0,61

data

0 Cochrane 2006 CTG

B Cochrane 2006
CTG+ST

M EU project 2001

[ Sahlgrenska
University Hospital

pH<7.05 and BDecf >12.0 mmol/L was used to define metabolic acidosis




Met acidosis rate

0,80%

0,70%

0,60%

0,50%

0,40%

0,30%

0,20%

0,10%

0,00%

Pe3ynbTaThbl

Goéteborg and Mdélndal Metabolic acidosis rates

* -
, - - Gbg tot met acid
A ~ —&— Mondal met acid
‘* ~ . \ " - .. *
. R . . " e
~ ‘ N . P A
% o) *% v
\ o 3
A ‘\
* “
\ .
*kk
| Met acidosis (pH<7.05, Bdecf >12.0 | ***\A
2001 2002 2003 2004 2005 2006 2007

03/07/2008

Neoventa Medical AB31



2001 - 2007 Annual metabolic acidosis rates
(CApH <7.05 + BDecf >12.0 mmol/L) Turku University Hospital, Turku,
Finland

Metabolic Turku STAN outcome e
acidosis rate recordings
2,00% 800

A A
1,80% \ [ I\\ 1 700
/ ol e [
1,60% S
\ - 600
1,40% -
1.20% B \ ,// == Metabolic acidosis -+ 500
, 0

‘\\.’ A rate
1,00% 400

N A
~

+ 300

0,60%

\ T 200
0,40% \

*k
0,20% Lo
*X* Fokk

0,00% . . . . . —— 0

2001 2002 2003 2004 2005 2006 2007

S.Timonen



AKTYaJILHOCTD

Tsokeaass rTHNOKCUA ABJIACTCH OAHON U3 MPUYUH NEPUHATAIBHOU

CMEPTHOCTH U 3200/1eBaeMOCTH, pe3Ko BozpacTtaer puck AT
KTT cy0obekTuBHO: pacxo:xkaeHus 37-75% (J.Reinhard )
IHocTrosinnoe MmonuTopupoBanue B poaax? (C3PII, ®IIH)

KTI' 1 yacroTra KecapeBbIX CeYeHUI?

Reinhard J Comparison of non-invasive fetal ECG to Doppler CTG
during the 1st stage of labor. // J Perinat Med. 2010;38(2):179-85



QRS

ST waveform analysis. ST rise: a fetus responding to
hypoxia; negative ST:
a fetus which is unable to respond or has not had time to



contraction the heart prepares

of the atria itself for the next beat heart rate
{ |
K |'I RR interval R
; o
f
P T
SN : =5 A~ SN
V V l T-wave height V V ——QRS amplitude
|
Q i Q __1
5 i 5
QRS complex—| I—Slseg:ment T _5 _o10
i QRS 50 !
L sTinterval
|
| |
contraction of changes
the heart chambers during hypoxia

Fetal electrocardiogram and T/QRS.
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STAN recording showing a marked increase in fetal heart rate variability and




Tun KTl

HopmanbHbIn

MorpaHnyYHbIN

MaTonorunyeckumn

NMpeTepMuHanbHbIN

Knaccudgukauma tTunoB KTI no

pekoMmeHpgauuam FIGO

YacTtota BP BapuabenbHocTb/peakTUBHOCTb
> 110-150 ya/muH *5-25 ya/MuH
*AKkuenepauuu
*100-110 ya/MuH *>25 ya/MuH
*150-170 ya/muH *< 5 ya/MuH >40 MuH

*3dnun3oabl KpaTKo-
BpeMeHHou Gpa-
AuKapaum
*HeckonbkKo no-
rPaHUYHbIX 3NU-
3040B TPaKTyKTCA
KaK naronoru4ec-
kun Tvn KTl

*150-170 ya/MuH co *<5 ya/MuH >60 MuH
CHUXEeHUem

BapmMabenbHOCTU

*>170 ya/MuH *CuHycompanbHbIN TUN

*[lepcucreHTHan
Opaauvkapaus

NMonHasa yTpaTta BapMabenbHOCTU U peakTUBHOCTU c/6e3
Aeuenepauusimm unm 6pagukapaven

Heuenepauun

*PaHHue geuenepauuu
*HenonHble
BapuabenbHble
Aeuenepauum < 60 cek u
CHuXeHnem BP<yem 60
ya/MuH

*HenonHble
BapuabenbHble
Aeuenepauum < 60 cek u
CHuXxeHunem BP > yem 60
ya/MuH

‘[ToBTOpPAOWMECA NO3AHUE
Aeuenepauumn

‘[NonHble BapnabenbHble
Aeuenepauun > 60 cek



MeHeaXMeHT nNpu NOrpaHuUYHbLIX UNun
natonornyeckux sHaveHusax KTIr+ST-cermeHTa

ST KTT:

NorpaHnYHbIN aHoMarsbHbIN npeTepMmnHanbHbIN
Jdnusognyeckoe NMoBbiweHue >0.15 ot MoBbiweHue > 0.10 HemegneHHoe
noBbiweHue T/QRS 0a3anbHOro ypoBHS Bbilwe 6a3anbHOro poaopaspeLueHume
(anutenbHoCcTb <10 YPOBHSA
MUH)
MoBbIWeHue MoBbiweHue > 0.10 MoBbiweHue > 0.05 HemenneHHoe
6asanbHon T/QRS Bbille 6a3anbHOro Bbille 6a3anbHOro poaopaspeLueHume
(210 muH) YPOBHHA YPOBHS
BudasHbin ST OnutenbHoe > 5 MUH OnutenbHoe > 2 MUH HemeaneHHoe
(koMnoHeHT ST HUXe Wnuv > 2 ann3oanos wnu > 1 annsonos poaopaspelueHue
Ga3anbHON NIMHUN) napHoro 6udasHoro ST napHoro 6udasHoro ST

2 vnu 3 TMNa 2 vnu 3 TMNa

The ST log requires 20 min recording for automatic ST analysis to start. A decrease in signal
guality with insufficient number of T/QRS measurements requires manual data

analysis.

In case of the need for an operative delivery, intervention is recommended within 20 min in
the first stage and immediately during the second stage of labor



NMpenmywectBa uHTpaHatanbHou KTl + JKI
nnoaa

BoamoxHocTb uccnenosaHusa IKI nnopa c
NMOMOLLLIO 3SIEKTPOAAa Ha rosioBKe

PKW noka3anu oocroBepHoe CHMXXeHue
aKyllepCKUX BMeluaTenbCTB Npu
ucnonb3oBaHun KTIr+39KIr nnoaa B poagax no
cpaBHeHUIo ¢ TpaanuuoHHou KTI

Ucnonb3oBaHue KTI+3KI™ Takke cHUXaeT
4acToTy HeoOHaTanbHOU 3HUedanonaTmm m
4acToOTy pPOXAeHUA AeTen ¢ meTabonn4yecknm
auupao3om



Amer-Wahlin I, Kjellmer I et al.

Swedish randomized controlled trial of cardiotocography only versus
cardiotocography plus ST analysis of fetal electrocardiogram
revisited: analysis of data according to standard versus modified
intention-to-treat principle.

Acta Obstet Gynecol Scand. 2011 Sep;90(9):990-6

Anamm3 mBeackoro PKT: KTI' vs KTT
1 aHaJm3 cerMeHTa ST deranbHoOI
JKI' B pogax




AKTYaJILHOCTh

e Ilpu runoxkcun npoucxoasat usMeHenus Ha JKI miaoxa (cerment ST

u 3yoer T)

Rise in T/QRS ratio

QRS

Q Biphasic ST-segment



e lleanb: m3yuunth 3PPEeKTUBHOCTH (PeTAJTHLHOU
JKI' 1J11 MOHMTOPHUHIA COCTOAHUSA ILJI0AA BO
BpeMs POAOB M €€ BJMAHUE HA YACTOTY
MeTa00JIHYEeCKOr0 aua03a y

HOBOPOKIEHHOI0




e IIpocneKTHBHOE PAHAOMHU3UPOBAHHOE MCCJIEIOBAHNE
* 3 YHUBEPCUTETCKHX KJIUMHUKH CTOKIoJbMa

* bouee 5000 manueHTOK

e Cpok recranuu => 36 HexeJIb

* ToysioBHOE mpenie:xanue

e 2 rpynnbi: KTT u KTT + STAN

e I'mnmokcus mjaoaa: pH < 7,05, Anrap menee 7 0a/1J10B
o Jlepuuur ocHOBaHMi >12 MMOJIb/1

« ! KpoBb 13 apTepnu MynoBHHLI CPa3y MocJae PoKAeHHS




5049 nanueHToOK

2565 KTI' + ST
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5049 nanueHTOK

27,

2565 KTI' + ST
2484 KTT

4N/ N

Nn=10 (amua03 B
aprepuy NynoBuHbl) 376 miaoxos (192 +
184) y koTopbIX
npu3HaK| amuao3a,  N=15 (aummos u
He MOATBepKAeHHble  NPedbIBaHME B
Ja60paToOpPHO OPUTH)

N=18 (aummo3 B
apTepuu NMyNOBUHbI)
N=7 (amumo3 u
npedbLIBaHUE B

OPUTH)




YacToTa MeTa00IMY€ECKOr0 anunao3a

KTIr+ST | KTl RR

0,88)

N 17 33 0.50
(0,28-




PE3YJ/IBTATBI U BBIBO/IbI

B rpynne KTI'+ST yacTora MeTa001M4€eCKOr0 anua03a MeHblIlle HAa

50% mno cpaBHenuro ¢ KTT

JlaHHbIN MeTOa HA0JII0AeHUs 32 TU10A0M 0oJiee 3(pheKTUBEH MO

CpaBHEHUIO ¢ TpAAUIUOHHBIM KTT




Olofsson P. Current status of intrapartum fetal monitoring:

CTG versus CTG + ST analysis of the fetal ECG.

Eur J Obstet Gynecol Reprod Biol. 2003, 22;110

* P.Olofsson mposes aHajioru4yHoe uccijaeaopanue. B rpynmne u3 7000
MAIMEHTOK OTHOIIIEHHE IIIAHCOB ONEPATUBHOIO PoAOpa3pemieHus 1Mo
OCTPOil THIOKCHM MJI0Aa cocTaBuiio 0,65, pasBurus
MeTadoIm4YecKoro anuaosa - 0,39, 4yro okasajgoch CymecCTBeHHO

HUJKE, YeM B I'pyIie KOHTPOJIs





http://junomain.files.wordpress.com/2007/11/balance_scale.jpg

Fetal blood sampling in fetal intrapartum ST-analysis

5681 Women
underwent

randomisation

|4 Did not meet
inclusion criteria
after randomisation

2827 Analysed according 2840 Analysed according to
to intention to treat intention to treat after
after randomisation randomisation in
in index group control group (CTG)
(CTG+5T)

| |

2526 Cases in which 301 Cases in which at 578 Cases in which at
no FBS was least one FBS least one FBS

performed was performed was performed
|




3a00op kpoBH U3 roJJoBKH mjoaa B Teuenue poaos (KTI + ST)

<7,20 Io2ll: >7,25 e Bcero
7,25 OAaHHbIX
[loka3aHus
ans
MHBa3NU > (14,7) @’ (5,9) 34
(MUHUMYM
ST)
be3s
nokasaHuu
2 110(10.9) |77 (83.7) |3(3.2) |92

(2,2)




Taxkum oOpa3om, BOIPOC paHHEeH TUATHOCTUKHN F'MIMOKCUM T1JI0AA MO0-

NpeKHeMY KpaiiHe aKTyaJieH U TpedyeT JajJibHeHero u3y4YeHus




MPOEKT MO
USAID | /e

OT AMEPMKAHCKOTO HAPOAA 3APABOOXPAHEHUA




MPOEKT MO
USAID | /e

OT AMEPMKAHCKOTO HAPOAA 3APABOOXPAHEHUA




