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Kputepuun accpukcun

1996 The American Academy of Pediatrics and American College of
Obstetrics and Gynecology published the first statement that
included the following criteria:

profound metabolic acidosis (pH < 7.0) in umbilical artery blood;
Apgar score = 3 for Tonger tarm s mmutes,

neonatal encephalopathy;
multi-organ system disfunction.
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Committee on Fetus and Newborn, Committee on Obstetric practice.

Use and Abuse of the Apgar Score. Pediatrics. 1996;98:141-2.



Kputepuun accpukcun

The second Consensus statement was approved by the International Cerebral
Palsy Task Force in 1999, and included 3 essential criteria and 5 additional
criteria.

The essential criteria were the following:

(m'éﬁiﬁolic acidosis in early neonatal blood sample (pH < m'b'are>
deficit =2 12 mmol/L);

b. moderate orsevereencephatopativy:-

c.  cerebral palsy of spastic quadriplegia, dyskinetic or mixed type.

The 5 additional criteria were:
sentinel event;

severe changes in fetal heart rate;
Apgar score < 6 beyond 5 min;
multi-system involvement;

early imaging evidence [6].
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MacLennan A. A template for defining a causal relation between
acute intrapartum events and CP: International Consensus

Statement.



Kputepumn acdumkcun

The third consensus statement was developed by the American College of Obstetrics and
Gynecology in 2002, including 4 essential criteria and 5 additional criteria.

The essential criteria were the following:

. etabolic acidosis (pH < 7.0 and base deficit 2 12 mmol/L) in umbilical artery
sample;
b. mo thy

C.
d.

cerebral palsy of spastic quadriplegia or dyskinetic type;
exclusion of other etiologies.

The 5 additional criteria were:

® oo T o

sentinel event;

abrupt changes in fetal heart rate;
Apgar score < 3 beyond 5 min;
multi-system failure within 72 h of life;
early imaging evidence [7].

Task Force American College of Obstetricians and Gynecologists
and The American Academy of Pediatrics. Neonatal encephalopathy

and CP. Defining the pathogenesis and pathophysiology. Washington
DC: ACOG 2003



— The cornerstone of all three statements is the
presence of severe metabolic acidosis (pH < 7.0
and base deficit 2 12 mmol/L) at birth in a
newborn exhibiting early signs of moderate or
severe encephalopathy.

— Both arterial and venous cord blood should be
obtained because the former reflects fetal status
more directly while the latter reflects the
uteroplacental oxygen exchange [8].




HopmanbHbIe 3Ha4YeHUA ra3zoBoro
COCTOSIHUA B NYNOBUHHON KPOBU

Use of umbilical cord blood gas analysis
in the assessment of the newborn
L Armstrong, B J Stenson

Analysis of paired arterial and venous specimens can give insights
into the aetiology of acidosis in the newborn

Table 1 Studies reporting umbilical cord values for term and preterm infants

Umbilical artery Umbilical vein
Base excess Base excess
Author pH {(mmol/l) Pco, (kPa) Po, [kPa) pH {mmol/l} Pco, [kPa) Po, (kPa} Number
Victory ef of' 2004 7.24(0.07) | —5.6(3.0) 7.33(0.06) | —4.5{2.4) 20 456
Helwig ef of” 1996 7.26 (0.07) J§—4.0(3.0) 7.05(1.33})  2.26 {0.8) 7.34 (0.06) § —3.0{3.0) 5.45(0.93) 3.86(0.93) 15073
Thorp ef af * 1989 7.24 {0.07) =3.4(2.7) 7.49(1.14) 238 {0.92)}4 7.32(0.06) —-2.9 {2.4) 5.83 (0.89) 3.82 [0.97) 16940 1820v
Riley and Johnson™ 1993 7.27 (0.07) J —2.7 (2.8) 6.691(1.48)  2.45{1.09)\ 7.34(0.06) J —-2.4{2.0) 541 (1.05) 3.79(1.02) 3522
Dickinson ef af** 1992 7.26 {0.08) -3.2(2.9) 7.05(1.33} 2.53(1.05) \ 7.33(0.07) —-2.6{2.5) 577 (1.1} 3.88 (1.29) 1393a 1526v

Data are presented as mean {SD). al {a) and venous {v] sample numbers are given seporchailable.
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Y Kaxgoro BToporo
pebeHka pH meHbLUe
7,0, no4emy aToT
pebeHoK ymep?




once severe acidosis 1S present, the
likelihood of adverse sequelae rises shar-
ply with worsening acidosis. Goodwin ef
al found that hypoxic-ischaemic encepha-
lopathy occurred in 12% of infants with
cord pH <7.0, 33% with cord pH <6.9,
60% with cord pH <6.8, and 80% with
cord pH <6.7.” In a study of 69 000 term
deliveries with cord blood gas measure-
ments, no infant was live born with pH
<6.6.” Increasing morbidity with worsen-
ing acidosis, once severe acidosis is present,
has also been noted in several other
studies.””™' Collectively these data suggest
that permanent neurologic injury from
intrapartum asphyxia occurs late in the
course of the asphyxial insult in most of the
cases, once the fetus is close to death.

Goodwin TM, Belai I, Hernandez P, et al. Asphyxial complications in
the term newborn with severe umbilical acidemia. Am J Obstet

Gynecol 1992;167:1506-12.

BepoAaTHOCTb pa3BUTUA
N3 npu pasnu4HbIX
YPOBHSAX NYNOBUHHOMN
KpOBM:

pH<7,0 12%

pH <6,9 33%

pH <6,8 60%

pH <6,7 80%

Mpu nccnepgoBaHun
ra3oBoro COCTosiHusi
NYNnOBUHHOM KPOBU Y
69000 AOHOLUEHHbIX
AeTeun, Npu ypoBHe

pPH <6,6 BbIXMUBLUUX HE
Obino!!!



SUMMARY

Umbilical cord blood gas analysis is
recommended in all high-risk deliveries
and is performed after all deliveries in
some centres. For optimal interpretation
paired umbilical arterial and venous
samples should be taken soon after birth
from a segment of cord that has been
doubly clamped to isolate it from the
placenta. Low cord pH in infants who are
vigorous at birth and free of cardiopul-
monary compromise does not indicate an
increased risk of adverse outcome. Infants
with pH <7.0 at birth who are not vigorous
are at high risk of adverse outcome.
Identification of infants at risk of encepha-
lopathy is especially important now that
early intervention is being considered.
Analysis of paired arterial and venous
specimens can give insights into the
aetiology of the acidosis. In combination
with other clinical information, normal
paired arterial and venous cord blood gas
results can usually provide a robust defence
against a suggestion that an infant had an
intrapartum hypoxic-ischaemic event.

AHarnm3 ra3oBoro COCTOAHUS
NyNOBMHHOW KPOBU PEKOMEHAYETCH
NpPOBOAUT NPU poAax C BbICOKUM
PUCKOM 1 BbINONHAETCA Nocre
pPOAOB HEKOTOPbLIX LleHTpax. [ns
onTUMarbHOM NHTeprpeTauun,
cneagyet npoBoauT 3abop Kak
apTepuarnbHOW, Tak U BEHO3HOM
NyNnoOBMHHOW KPOBU Cpasy Xe nocre
poadoB, NyTeM HaknagbiBaHUSA
3a)Kmma C ABYX CTOPOH MyrnOBUHbI.

He akTuBHblE HOBOPOXOEHHbIE C
HU3KUM PH MMEIT BbICOKUU PUCK
HeXenaTenbHOro ncxoaa.

AHarnm3 ra3oBoro COCTOAHUS
apTepuaribHOu 1 BEHO3HOW

MNYyNOBMHHOW KPOBU MOMOXET
pacKpbITb NPUYKHY aumMaosa.



AHanNu3 ra3oBoro COCTosiHus
NyNnoBMHHOU KPpOBMU pedeHKa

pH-6,6

pCO, 113 MM.pT.CT.
pO, 21 MM.pT.CT.
BE - (-22)

HCO, -4,8

ApTepunanbHon/BeHO3HOW ??7?



BbiBOoAbI:

OTpVILI,aTeHbH blé MOMEHTbI:

B naHHOM cny4ae, Ha HeoHaTanbHOM 3Tane, BEPOSATHOCTb
npegoTBpaLleHnst CMepTu Obliia O4EeHb HU3KOM

[MonoxutenbHble MOMEHTbDI:
B ueHTpe npoBoagmMTCA aHanu3 ra3oBoro COCTOSIHUA
NYyNnOBMHHOW KPOBM

[NpennoxeHus:
Heobxogumo nposoanTb 3abop apTepuanbHON N BEHO3HOW
NyNnOBUHHOW KPOBW A9 aHanu3a ra3oBoro COCTOAHUS



KnnHuyecknn cnyvyau

Ancthea presnted at tam far indudian of labar. Fetd heart

nmonitaring demondrated varidde and late dece

eations during

the labar. The mothe recdved Sadd (butaphand tarrate) 3

haurs priar to the birth. Ande infant was
Ao soesd 1and 4

00N dgresseo

with

Cord Hlood gases (dl gven as pH/p00,/pO,/HO0; /Bae excess

wae as fdloas

Untilicd vein: 685/101/24/17/—21.3
Untilicd artery: 671/141/13/18/— 268



KnnHuyeckumn cny4yaum

The Intant was resusatated with enddracheal intubation and
pastive presure vatilation. Narcan was adminigaed at 20
minutes of age A 1 haursage a blood gas reveded 7.19/73/3%Y/
136~136. The infant bagan sazing within the fird 24 haurs of
life and there ware parddent anamlities of the nusde tone He
had devated liver engymes with an S30T of 191U/ at 5 haurs of
ae Ahead CT san reveded a large subarachnad herarhage
Hs andtion dabilized and he was dstharged hare at 8 days o
ae The dild is now 5 years dd and has gpadic cadxrd palsy.




BbibepuTe npaBUNbHbLIN OTBET

(@ Thisrgresnisaregiralay aidaria aisngin thefausdueto
regiratay dgresian fran Sadd. The HIO; vduesd 17 and
18indcaies that thareislittle if any, metdodic addaria presnt

(b Alowvataid pH with a baee excess f —26.8 indcates that
this is a matabdic addamia A maabdic addamia can
eqlan dl the vdues This may have coaurred because o
prddams with dtha the pacnta a the untilical cod

(0 The infant has a mixed addarig thaeis eidnce o boh
utaqacntd inauffideny and ocod cormpredon. The
deated pd0, damndrales a sade repiraay addama
and the bae exasss d -268 indcales a sae maabdic
addamia Itisbes toighae the HIO; vduein this cae

(d Thaeisalaaratay ara in the cdaulated vdues AHOO; of

18 indcates vay mild maabdic addaria while a base exasss
of —24/—25 indcates a e ngadic addaria The two

vaues are inanddatt and one a the ahe isin ara.



[Momoraert nu
9JTIEKTPOHHbLIN
MOHUTOPUHT Nsioga
npegynpeanT
auuaos y nnopa?




Electronic Fetal Monitoring

Jennifer Merriman, MD
Delaware Center for Maternal & Fetal Medicine



Randomized Trials regarding EFM —
Part 1

1986 — Leveno publication in NEJM comparing intrapartum monitoring in
low-risk vs. high-risk pregnancies
— 34,995 pregnancies assessed
— No difference in rate of stillbirth, low Apgar scores, need for fetal ventilation, fetal
seizures or NICU admission; however there was an increase in cesarean delivery for
fetal distress
Follow-up studies including one by Vinzileos in 1993 randomized patients to
continuous fetal monitoring versus intermittent fetal monitoring

— No difference in Apgar scores, fetal acidosis at birth, neonatal resuscitation or other
neonatal complications

— Increased rate of cesarean delivery and assisted vaginal birth
2006 — Cochrane metanalysis comparing continuous EFM vs. intermittent EFM
— Increased risk of cesarean delivery (RR 1.66; 95% confidence interval [Cl], 1.30-2.13)

— Increased the risk of Vacuum and forceps operative vaginal delivery (RR, 1.16; 95% Cl,
1.01-1.32).

— No reduction in perinatal mortality (RR, 0.85; 95% Cl, 0.59-1.23).
— Reduced risk of neonatal seizures (RR, 0.50; 95% Cl, 0.31-0.80).
— No reduction in the risk of cerebral palsy (RR, 1.74; 95% Cl, 0.97-3.11).



Can EFM predict fetal acidemia?

 Many studies have evaluated this question in an attempt to
link EFM with low umbilical cord gases at birth and EFM
with the later onset of cerebral palsy

e Various components of EFM during labor such as presence
of decelerations, fetal tachycardia, reduced variability
and/or fetal bradycardia have been evaluated for a possible
link with neonatal encephalopathy

e Studies from 2003-2007 note that there may be an
association between EFM patterns and umbilical artery pH;
however there are no clear EFM patterns specifically
associated with fetal acidemia



Can EFM predict fetal acidemia?

HOWEVER ... fetal variability and/or fetal
accelerations are reliably depressed with degrees of
metabolic acidemia significant to cause neonatal CNS
injury

THEREFORE, in a fetus with moderate variability
and/or fetal accelerations on EFM, hypoxic-induced
metabolic ischemia can be reliably excluded

To date, NO evidence proving that electronic EFM
reduces the rate of neonatal encephalopathy!

No evidence in the current literature that supports the
ability of practitioners to predict neonatal neurologic

injury, cerebral palsy or stillbirth using EFM.
— Neonatal Encephalopathy & Neurologic Outcome, 224 Edition, 2014




HaszapnapblHbli3fa Ken paxmerT!



