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ABSTRACT
Background: The one-minute Apgar score, proven useful for rapid assessment of the neonate, is often poorly
correlated with other indicators of intrauterine well-being. Fetal asphyxia is directly associated with neonatal acidosis.
Umbilical cord pH is best indicator of fetal hypoxemia and hypoxemia leads to neonatal acidosis. In today scenario,
fetal distress is the leading indication of emergency cesarean section.
Methods: A observational cross-sectional study conducted of one year between march 2017 to February 2018; of
full-term obstetric patients undergoing emergency cesarean section for fetal distress as an indication. All patients
included are term gestation with low risk pregnancy excluding medical disorders and other complications of
pregnancy. Immediately after delivery umbilical artertial cord blood from placental site collected and sent for pH
determination and Apgar score calculated of newborn.
Results: Emergency cesarean section was being done for fetal distress diagnosed based on guidelines for Intermittent
auscultation; maximum patients had fetal bradycardia (240) followed by fetal tachycardia (12) and irregular rhythm
(18). Relation between pH value and the fetal outcome babies who had low pH value. i.e. <7.1; had maximum
referrals with poor Apgar score at 1 min (<3) and at 5 min (<3). Out of 270 babies 18 had Apgar score <3 at 1 min,
out of which 10 continued to have Apgar score <3 at 5 mins. These babies were referred to department of pediatrics
and were not alive beyond day 2-4.
Conclusions: The values of mean Apgar score and cord blood pH decreases, which is inversely proportion to duration
and severity of intrauterine/intra partum asphyxia. Umbilical arterial cord blood pH correlation was found to be
significant with Apgar score in neonates delivered with indication as fetal distress.
Keywords: Apgar score, Cesarean section, Fetal distress, Umbilical cord blood pH

INTRODUCTION
Current trends of increasing cesarean section rate in last
few decades and among primigravida’s most common
indication has been fetal distress. To justify the indication
and with future prospects of neonatal outcome; umbilical
arterial cord blood pH is an important and relevant

indicator among others. Fetal distress as being
commonest indication; the immediate neonatal outcome
is assessed by APGAR score. Fetal distress has been
described as “a condition in which fetal physiology is so
altered to make death or permanent injury a probability
within a relatively short period of time and usually
considered to denote disruption of normal fetal
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oxygenation, ranging from mild hypoxia to profound fetal
asphyxia”.1 Considerable studies have been done to
determine risk factors and role of intrapartum asphyxia
causing adverse neonatal outcomes in infants delivered at
term.2 The aim of fetal surveillance is to identify fetuses
at risk for neonatal and long-term injury due to asphyxia
and to prevent morbidity and mortality. Routine tools of
intrapartum fetal surveillance are intermittent fetal heart
auscultation, observation for MSAF, cardiotocography
and fetal scalp blood sampling.3 Intermittent auscultation
(IA) is defined as the technique of listening to the fetal
heart rate (FHR) for short periods of time without a
display of the resulting pattern. Whether it be used for
intrapartum fetal monitoring in low-risk women, all
healthcare professionals attending labor and delivery
need to be skilled at performing IA, interpreting its
findings, and taking appropriate action.4-7 In general, the
progression from well oxygenated to acidemia takes
approximately one hour.8 Alternatively, acute hypoxic
events that do not resolve will be evident as acute fetal
bradycardia. Thus, FHR characteristics detectable via
EFM or IA must be interpreted with regard to their
accompanying risk for the presence of fetal academia.
After birth foetal asphyxia is subjectively assessed by
Apgar score and objectively by cord blood pH and lactate
levels. Arterial and venous cord blood gases provide
evidence of fetal and placental oxygenation at birth. In
accordance with the SOGC “Attendance at Labour and
Delivery Guidelines,” arterial and venous cord blood gas
analysis is recommended routinely for all births, as they
may help in providing appropriate care to the new-born at
birth and in planning subsequent management.9 There
was also a significant relation between umbilical cord pH
and low Apgar score with the incidence of selective
neonatal outcomes like neonatal intensive care unit
(NICU) admission and need for advanced resuscitation.10
Metabolic acidosis in umbilical cord arterial blood at
birth is commonly defined as pH <7.00 (or <7.05) and
base deficit (BD) ≥12.0 mmol/L.11 There is a growing
attitude for using umbilical cord blood gas (UCBG)
analysis on all deliveries to have an idea of neonatal
status and to know even if the fetus has been exposed to
hypoxia and to justify the indication of emergency
cesarean section as fetal distress.12
METHODS
An observational cross-sectional study was conducted
among 270 admitted patients in emergency and had been
taken for cesarean section in department of obstetrics and
gynaecology, Gandhi Medical College Bhopal. All
pregnant patients that were meeting the inclusion criteria
and giving consent were recruited. Study period was
between March 2017 to February 2018.
Inclusion criteria
•
•

Patient giving informed consent
Cesarean section with the indication as fetal distress

•
•

Gestational age of ≥37 weeks (completed) from the
last menstrual period or first trimester scan
The pregnancy must be singleton with cephalic
presentation and longitudinal lie.

Exclusion criteria
•
•
•
•
•
•

Cesarean section done for other than fetal distress as
indications
Gestational weeks below 37 weeks
Mal-presentations
Multiple gestations
All high risks pregnancy (anemia, hypertension,
thyroid disorders, diabetes, epilepsy, asthma)
Elective cesarean sections.

After explaining objectives of the study to the study
subjects and obtained written consent (from the
caregivers in case the patient is unresponsive). Variables
related to demographic characteristics and study
objectives was entered, compiled in Microsoft excel
2007. Patient data was collected in a pre-designed format
and questionnaire. After patient had been posted for
emergency caesarean section, blood collection was
performed, from immediately isolated segment (10 to 20
cm) of cord with two clamps near the neonate two clamps
nearer the placenta. The importance of clamping the cord
is underscored by the fact that delays of 20-30 secs can
alter both the PCO2 and pH. The cord was then cut
between the two proximal and two distal clamps. Arterial
blood was drawn from the isolated segment of cord into a
2 ml syringe that are pre heparinized lithium syringes.
The needle was capped and the syringe transported on ice
to the laboratory. Neonate was handed over to
paediatrician and Apgar score was recorded at 1 min and
5 min.
Statistical analysis
Collected data was checked for its completeness and
correctness before analysis. Data was finally tabulated,
analyzed and interpreted by using appropriate inferential
statistical tests. This was analyzed using Epi Info™ 7.1.5
and SPSS 20.0 (free trial version).
RESULTS
Table 1: Demonstrates distribution of study subjects
according to fetal heart rate pattern.
Fetal heart rate
Bradycardia
Tachycardia
Irregular heart rate
Total

Number
240
12
18
270

Percentage (%)
88.9
4.4
6.7
100

This study was done in department of obstetrics and
gynaecology, Gandhi Medical College Bhopal between
March 2017 to February 2018. Total 270 patients were
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enrolled who were diagnosed with fetal distress via
intermittent auscultation and underwent emergency
cesarean section. Data collected in preformed format and

umbilical cord blood collected from placental end;
immediately following delivery. ABG analysis done
within 40 mins of collection.

Table 2: Depicts comparison between fetal distress grading with the Apgar score at 1 minute and 5 minutes.
Grading of fetal distress
APGAR score at 1 min
7-10
4-6
<3
APGAR Score at 5 min
7-10
4-6
<3
Total

Bradycardia

Tachycardia

Irregular heart rate

Total

0(0.0%)
240(88.9%)
0(0.0%)

0(0.0%)
12(4.4%)
0(0.0%)

0(0.0%)
0(0.0%)
18(6.7%)

0(0.0%)
252(93.3%)
18(6.7%)

200(74.1%)
40(14.8%)
0(0.0%)
240(88.9%)

8(3.0%)
4(1.5%)
0(0.0%)
12(4.4%)

0(0.0%)
8(6.7%)
10(3.7%)
18(6.7%)

208(77.0%)
62(23.0%)
10(3.7)
270(100%)

Chi square value found to be 270 and ‘p’ value was 0.001 which is highly significant

Table 3: Compares pH of umbilical arterial cord blood of patients operated with indication as fetal distress with
Apgar score at 1 minute and 5 minutes.
pH of umbilical arterial cord blood
Apgar score at 1 min
<7.1
7-10
0 (0.0%)
4-6
2 (0.7%)
≤3
12 (4.4%)
pH of umbilical arterial cord blood
Apgar score at 5 min
<7.1
7-10
2 (0.7%)
4-6
5 (1.8%)
≤3
7 (2.6%)
Total
14 (5.2%)

7.1-7.3
0 (0.0%)
213 (78.9%)
6 (2.2%)

>7.3
0 (0.0%)
37 (13.8%)
0 (0.0%)

Total
0 (0.0%)
252 (93.4%)
18 (6.6%)

7.1-7.3
176 (65.2%)
43 (15.9%)
0 (0.0%)
219 (81.1%)

>7.3
27 (10.0%)
10 (3.8%)
0 (0.0%)
37 (13.7%)

Total
205 (75.9%)
58 (21.5%)
7 (2.6%)
270 (100.0%)
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Figure 1: Distribution of study subjects according to
severity of fetal distress and Apgar score at 1 and
5 minutes.
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Figure 2: Distribution of study subjects according to
severity of fetal distress and pH of cord blood.
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Among 270 patients, that were taken for emergency
cesarean section with indication as fetal distress;
maximum (88.9%) had bradycardia and 18 patients had
irregular heart rate (6.7%). This shows the distribution of
pregnant patients according to fetal heart pattern heard
via intermittent auscultation method (Table 1).
Table 2 reveals distribution of study subjects according to
severity of fetal distress and Apgar score at 1 and 5
minutes. At 1-minute Apgar score 7-10 was not found in
anyone, 252 (93.3%) had 4-6 and 18 (6.7%) had less than
3 score. After 5-minute Apgar score was increased and
208 (77.0%) had 7-10 Apgar score and only 10 (3.7%)
had less than 3 score. There was statistically significant
difference found in distribution of study subjects
according to severity of fetal distress and Apgar score at
1 and 5 minutes (p=0.001) (Table 2/ Figure 1). As authors
had discussed earlier, there was significant relation found
between grading of fetal distress and pH of umbilical
arterial cord blood. 235(87.03%) new-born babies had
pH<7.3 i.e. neonatal acidosis was found and these babies
had fetal distress. Most common patients had bradycardia
(76.29%) diagnosed and taken for cesarean section Figure
2.
In above figures we could conclude that Apgar score
correlated well with pH of umbilical arterial cord blood,
213 (78.88%) new-born babies had pH between 7.1-7.3
and Apgar score at 1 min between 4-6. Out of these 213;
43 (15.9%) babies still had Apgar score between 4-6. We
can also find that new-born who had pH<7.1. i.e. 14
(5.2%) had poor Apgar also. Chi square found to be
48.857 at Apgar 1 min and 8.092 at Apgar 5 min. ‘P’
value found to be 0.001 which is highly significant Table
3.
Table 4: Demonstrates relation between pH value of
umbilical cord blood of new-born babies with
indication as fetal distress to NICU
(neonatal ICU) admissions.
pH Value
<7.1
7.1-7.3
>7.3
Total

NICU admission (20)
14
6
0
20

Neo-death
10
4
0
14

Reveals distribution of study subjects according to
umbilical arterial cord blood pH and NICU admission.
Among 270 babies, pH<7.1 was depicted in 14 babies;
out of which 10 were neo-death and 06 babies who had
their pH value between 7.1-7.3 admitted in NICU; only 2
reverted back to their mother. This was found to be
statistically significant. 14 new-borns who had poor
Apgar score and low pH were neo-death Table 4.
DISCUSSION
This study aims to justify the ever-increasing rate of
caesarean section for indication of fetal distress and

relationship between the pH value of umbilical arterial
cord blood and Apgar score of new-borns. Based on
guidelines for intermittent auscultation, maximum 240
patients had fetal bradycardia (88.9%) followed by fetal
tachycardia (12) and 18 study subjects had irregular
rhythm (6.7%). Although irregular rhythm had a poor
prognosis based on umbilical cord blood pH and Apgar
score. As per Apgar grading; no newborn baby had good
Apgar score i.e. >7 at 1 minute but after 5 minutes; 208
newborn subjects had good Apgar score while out of 72
newborns still had bad Apgar score. Also, Babies who
had poor Apgar score; had low pH value < 7.3 tested via
umbilical cord blood pH. These babies could have neural
pathology or cerebral palsy in nearby future and will
justify the indication of emergency cesarean section with
its increasing rate.
We could conclude that patients who were diagnosed as
fetal distress and undergone emergency ceasarean section
had low pH values of umbilical cord blood and poor
Apgar score with NICU admission; with 14 neo-deaths
within 7 days of delivery. Similar, findings were found in
some studies. Perveen F et al, also had similar results
“Significance of cord arterial blood pH as a predictor of
intrapartum hypoxia is considerable in determining
neonatal outcome but at pH level > 7.1 the neonatal
neurologic morbidity is not so evident. Although
moderate degree of acidemia < 7.1 is associated with
increased risk of adverse neonatal outcome, the absolute
risks are very low and most affected babies have a higher
pH than this as evident in this study.”13
Meena P et al, also stated that “It was noted that as the
severity of HIE increases, the values of mean Apgar score
and cord blood pH decreases, which is inversely
proportion to duration and severity of intrauterine/intra
partum asphyxia.14 Lower umbilical cord blood pH is also
associated with unfavourable immediate outcome in
terms neurological abnormalities and poor final outcome
in terms of death at the time of discharge.”
Also, Goldaber et al, who studied the association between
umbilical arterial acidosis and adverse neurological
events among 3506 term, singleton infants with cord
arterial pH < 7.20.18; reported that the neonatal death
was much more likely at pH < 7.00, the cut‐off at which
seizures became more likely was pH < 7.05, and for
unexplained seizures was pH < 7.15
CONCLUSION
The present study reveals that fetal tachycardia,
bradycardia and irregular heart rate found on intermittent
low risk singleton term pregnancy were associated with
fetal acidosis and poor neonatal outcome. We concluded
that the when umbilical cord blood pH is available at
birth it is a better marker of perinatal asphyxia. As the
duration and severity of asphyxia increases it will further
decrease the cord blood pH. Cord blood pH can be used
to predict the severity and outcome of birth asphyxia in
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new-borns in addition to Apgar score. There was
significant relation between Apgar score and pH of cord
blood in fetal distress new-borns.
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