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The Prediction of Umbilical Artery Acidosis by Intrapartum Fetal
Heart Rate Patterns

Kyoung Ok Rho, M.D., Yun Su Her, M.D,, Jeong Heon Lee, M.D., Eun Kyeong Baek, M,D_,
Sung Nam Cho, M.D., Jong Duk Kim, M.D,

Department of Obstetrics & Gynecology, College of Medicine, Chonbuk National University,
Jeonju, Korea

Objective: This study was performed to evaluate whether intrapartum fetal heart rate pattern is available predictive
factor for the umbilical artery acidosis.

Methods: From June 2003 to June 2004, we reviewed 198 fetuses delivered in our hospital over 34 weeks of
gestation. The patients had continuous electronic fetal heart rate monitoring during labor for the last 2 hours and
umbilical artery gas analysis was performed at delivery. One investigator reviewed all monitoring records by the
National Institute of Child Health and Human Development guidelines and correlate it with the umbilical artery
acidosis. Statistical analyses were performed with Student t-test.

Results: The incidence of umbilical artery acidosis was significantly high in groups of decreased variability (p<0.05).
In the presence of late decelerations or variable decelerations, an umbilical artery below pH 7.0 was showed in 5%
of patients with normal variability and 35% of patients with abnormal variability. Late deceleration groups were more
acidic than variable deceleration groups, regardless of variability. Umbilical artery pH of labor group was lower than
that of elective cesarean section. There were no significant differences of umbilical artery pH between preterm group
and full term group.

Conclusion: Abnormal intrapartum fetal heart rate patterns can be available predictive factor of umbilical artery
acidosis. Specially, absent or decreased variability is most important factor. We should consider that absent or decreased
variability combined with presence of late or variable decelerations is related to neonatal acidosis.
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Table 1. Clinical Characteristics of the Patients A=Hd 7pA B4 Y pH= 7.260]9111
Characteristics Mean+SD t BD= 5.022 3t o] dAsRglaL o 7k
A tyear] B4 B4 Fabe HuA} vl5EtArkTable 2,
Gestational age (weeks) 381 CHAL o] HlaL el A B4 ROl E Hol= Bt
Vaginal delivery after labor (n) 133 Cat e WoldE Hol= Dot Extel vlulofA 2
Emergency cesarean section after labor (n) 65 a8 Holde Kol wollA pH 7.0 o]ste] AFdFo
Elective cesarean section (n) 87 HI=7F AASHA =9kaL (4% tff 34%, p=0.00006) BDFL
SD: standard deviation = AAT AOIS BT @7 b 15%). T Wel el
A i HERE o Holgo] ARl w2 9%
Table 2. Mean Umbilical Artery Blood Gas Values A pH 7.0& FAIE 4= 1141, Ti7|ejobdubs A
ABGA Value* Range Reference™ chgdEiortE Heke B Heldeletd
oH 726+0006 681~759  7.28+007 95%014 pH 7.0 oPdE ARk 5 Sl9E: Heldol
PCO, (MmHg) 490663  13~95  49.9+142 A9l ellA R7JEOrErE Has Hols Bt o
PO, (mmHg) 2040950  2~222  237+100 BHoPERE HAE Hole G HagS W pH 70
HCOs (MEQL)  2151:0239 403~3251  23.128 ofate] AtiEud AEFS BrolAl Wekon (11.1%
BD (mmoll)  -502+0330 -2573~-221 -36+28 o 23%) Wolgo] e Dt Bwlo) vlalofA= vt
Lactate (mmoll) ~ 35:0.118  06~104 ZIEjorElE g Hol= DaolA Ardgef vk
=01t} (29.4% off 44.4%). o9 A S5l ARgl
BD: base deficit
ABGA: arterial blood gas analysis o] R7|ejoblEhE S Hol= Bef Dol Al thefd
*: Values are meantstandard deviation. Hlotales A4S Kol CoELET) AR 59 HixE7}
Table 3. Umbilical Artery Blood Gas Values Correlated with Different Fetal Heart Rate Parameter
A B C D E
Gom Noml vty TS Y Mol vl Qs Dt it
e 19 @ ST deceleration deceleration deceleration deceleration
No. 111 18 43 9 17
pH (mean=SD) 7.29510.004 7.173+0.028 7.202+0.010 7.064+0.040 7.108+0.030 <0.01°
BD (mean+SD) -3.92+0.294 =7.70%£1.406 -7.26+1.218 -10.50£2.190 -10.60+£1.416 <0.01®
pH<7.0 (%) 0 1.1 23 44.4 294 0.0006°
0.0005°
0.003°
<0.01°
pH<7.1 (%) 1.0 22 7.0 55.6 47.0 <0.01°
BD<-16 (%) 0 5.6 9.3 222 11.8 <0.01®
BD<-12 (%) 25 16.7 20.9 66.7 412 <0.01®

BD: base deficit,
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®: comparison of D with E.

& comparison of A with B, C, D, and E respectively, ®: comparison of mean of B, C with mean of D, E,
¢ comparison of B with C, d comparison of mean of B, D with mean of C, E,



=UTH ¢=0.003). AhEHE Hot pH7} 7.0642 71
ko pH 7.0 0|3} (44.4%), BD -16 0|3} (22.2%)2] A3t
ArdSo] 7P W 72 DIto® Woldo] Ak
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Table 4. Umbilical Artery Blood Gas Values Comparing
Labor with Elective Cesarean Section

e cesalrfelggn\;gction o value
(n=198) (n=87)
pH 7.24+0,008 7.30+0.005 <0.05
PCO. (mmHg)  49.00+0.905 49,00+0.705 NS
PO, (mmHg) 20.00+1.286 22,00+1.050 NS
HCOs (mEg/L)  20.89+0.288 24.15+0.266 <0.05
BD (mmol/L) -5.72+0.434 -2.20+0.307 <0.05

Lactate (mmol/L) 4.00+0.141 1.90+0.074 <0.05

NS: not significant, BD: base deficit

o] z7)Euka} ¢ 375 oo
< v WS ) 2k 5 Ao)E
91%iT) (Table 5).

Table 5. Umbilical Artery Blood Gas Values Comparing
Preterm Infants with Full Term Infants

Preterm (n=79) Full term (n=206) p value

pH 7.29+0.010 7.25+0.001 NS
PCO. (mmHg) 48.01+£1.396 48.91+0.779 NS
PO, (mmHg) 21.09+3.492 18.54+0.593 NS
HCOs (mEa/L) 22.53+0.473 21.14+0.284 NS
BD (mmol/L) -4.15+0.543 -5.40£0.412 NS

Lactate (mmol/L)  3.10+0.245 3.50+0.139 NS

BD: base deficit, NS: not significant
Preterm: >34 weeks, <37 complete weeks
Full term: >37 weeks
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