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INTRODUCTION

Amniotic fluid is the fluid in the amniotic cavity which gives the
protective environment for fetus to nourish, breath, utilize nutrients
and grow. It has got a dynamic physiology throughout pregnancy
enriching the fetal growth.

Amniotic fluid volume significantly affects the perinatal
outcome, hence necessitates its measurement. Many methods are
practiced worldwide with every method having both advantage and
limitations.

Sonographic measurements helps in assessing amniotic fluid
volume antenataly and intrapartum period as it is non invasive and
easy to use. Also it is comparable with invasive methods.

Amniotic fluid index is the sonographic method used to assess
the amniotic fluid volume expressed in various figures by different
groups. On the whole it is used to assess the fetal well being as it
comes as a part of biophysical profile as an integral part. Score 8 and
above though considered normal weightage given more to amniotic
fluid score and been decided with it.

Perinatal outcome as per the various studies conducted and
analysed retrospectively shows that its been adversely affected in

pregnancies with oligohydramnios.

14



Hence it signifies the monitoring of patients with reduced

amniotic fluid antenatally and during intrapartum period .

The study carried out was to observe the maternal and fetal
outcome in Borderline Amniotic fluid index patients and to assess the

need for monitoring in these patients.

15



AIM OF THE STUDY
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AIM OF THE STUDY

The aim of the study is to observe the maternal and fetal
outcome in pregnancies with Borderline Amniotic Fluid Index i;e 5cm

to 8cm.

17



OBJECTIVE OF THE
STUDY
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OBJECTIVES OF THE STUDY

The main objectives of the study are:

1) Assessing the fetal outcome in pregnancies with Borderline
Amniotic fluid index with using sonographic method using
Amniotic fluid index as  principle and Non stress test
(cardiotocogram during labour) both as tools

2) Assessing the maternal outcome in pregnancies with Borderline
Amniotic fluid index with effect of borderline amniotic fluid as
such on maternal conditions such as mode of delivery and after
delivery effects.

3) Assessing the need for monitoring the pregnancies with

Borderline Amniotic Fluid Index.

19
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REVIEW OF LITERATURE

AMNIOTIC FLUID

The fluid surrounding the fetus in amniotic cavity which gives

the environment for fetus to grow

PHYSICAL CHARACTERS:

PH

Osmolality

Colour®

36 weeks

Term

ABNORMAL COLOUR
Meconium
stained (green)
Greenish yellow
(saffron)
Dark colour
(blood stained)

Dark brown

Slightly alkaline 7.2

Hypotonic ( addition of fetal urine
which is highly hypotonic) 250mmol/I
Prior to 20 weeks: pale straw to deep
yellow(due to bilirubin)

Colourless

White floccules(clumps of desquamated

fetal skin cells and free lipid material)

Fetal distress/breech presentation

Post maturity

Accidental hemorrhage

Intra uterine death

21



COMPOSITION:

Concentration of components varies throughout pregnancy
accordingly the source
The composition includes:

1. Water 98-99%

2. Solid 1-2%

Solid constituents near term:

Organic protein ; 0.3 gms% -0.5 gms%
Non protein nitrogen 24-30 mg%

Glucose ; 20 mg%

Urea : 30mg%

Uric acid ; 4-5 mg%

Creatinine : 2 mg%

Total lipids ; 50mg%

Hormones

Inorganic

Electrolytes:
Same as maternal plasma except near term sodium and chloride

reduce but potassium remains same

22



Suspended particles:

This includes lanugo, exfoliated squamous epithelial cells of

skin, vernix caseosa, cast off amniotic cells and cells of respiratory

tract, urinary bladder, and vagina of the fetus.

Hormones in liquor amnii:

Cortisone, 17- hydroxy corticosteroids, Pregnanediol

Progesterone, 17-Ketosteroid , Estriol, Hcg Hpl, Prostaglandins E1

and E2

DYNAMICS OF AMNIOTIC FLUID
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FIGURE®1

Physiology of amniotic fluid formation and elimination source of

amniotic fluid varies with gestation period.



In first trimester water and solutes traverse freely through the
fetal skin from maternal plasma and amniotic fluid is mainly the
diasylate of maternal plasma.

In second trimester fetal skin keratinize, following which fetal
urine forms the major source with fetal lung liquid and oral and nasal
secretions.

FORMATION:

Initial gestational age chorionic frondosum® which develops
into fetal surface of placenta forms the major site of transfer of water
and solutes between fetal blood and amniotic fluid. once the fetal
urination starts by 8 to 10 weeks® eventually with fetal skin
keratinisation in mid 2™ trimester fetal urine forms the major source.
Fetal lung® plays major role in secretion of amniotic fluid than
resorption signified by when tracheal ligation is done fetal lung

distends with secretions

24



Liquor circulation
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amniotic cavity
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FIGURE 2

Amniotic fluid circulation - schematic representation
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FIGURE 3
Schematic representation of flow into and out of amniotic fluid
FLOW INTO AMNIOTIC SAC®:
Fetal urine — 800to1200ml/day
Fetal lung liquid — 170ml/day
Oral nasal secretions — 25ml/day
FLow ouT oF AMNIOTIC sAc®:
Fetal swallowing — 500to1000ml/day
Intramembranous flow — 200to400ml/day

Transmembranous flow — 10ml/day
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ELIMINATION

Fetal swallowing” starts by 16 weeks of gestation age
following which amniotic fluid is eliminated mainly through
swallowing which is absorbed through gastro intestinal tract and
recycled. It is about 500 to 1000ml/day.

Pritchard® in 1965 injected radioactive chromium labeled
erythrocytes into the amniotic fluid and measured the chromium
content in amniotic fluid at CS and chromium recorded from infant
diapers during the first 5 days of life. Results showed that the term
fetus swallows 155 ml/kg/day.

Bulk flow which is hydrostatic and oncotic forces is supported
when hypotonic amniotic fluid comes near the chorionic plate it gets

absorbed through intercellular channels®® in placenta

27



FIGURE 4:

Elimination of amniotic fluid and reuptake

28



PHYSIOLOGICAL REGULATION OF AMNIOTIC FLUID

Near term almost 1000 ml of fluid is poured into amniotic cavity
and the same is reabsorbed daily which maintains the volume.
aberrations in this regulation may lead to polyhydramnios or
oligohydramnios. Fetal swallowing and urination are under regulation
which maintains the volume —the evidence that amniotic fluid is a
active component of feto-placental-maternal unit.

Hormonal regulation is evident from that prolactin®® infusion
results in decrease in volume due to resorption into maternal plasma
evident by decrease in maternal plasma cell volume.

Maternal hydration also regulates the volume. maternal
hydration by drinking two litres per day has been proved to have
adugate amniotic fluid volume through intercellular pathways.
AMNIOTIC FLUID VOLUME

AFV increases with gestational age progressively till second
trimester and moderately in third trimester until term then decreases

post term.
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Volumes at varies gestational age:

weeks of gestation | volume(ml)
10 25
16 200
20 400
28 1000
36 900
40 800

A recent study by Brace and Wolf™) provides a coherent

description of amniotic fluid volumes during gestation. They reviewed

705 determinations of AFV in normal pregnancies between 8 and 43

weeks gestation in 12 published studies. All the measurements were

based on either direct quantitation of fluid collected at hysterectomy

or indicator- dilution of AFV. From the data collected, they

determined that AFV progressively increased during gestation until

approximately 33 weeks.
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FIGURE 5
Normogram showing Amniotic Fluid Respect to

Gestational Age *?

Thus the facts evident from the graph are: AFV increases
gradually upto 32 week then reduce near term then to 400 ml post

term
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AMNIOTIC FLUID VOLUME ASSESSMENT

Assessment of amniotic fluid volume (AFV) helps in the fetal
surveillance as aletered amniotic fluid level- both decreased and
increased, Increases the perinatal risk
Various methods to assess the AFV:

a) Clinical method

b) Semi-quantitative method (Sonographic)

¢) Quantitative method

CLINICAL METHOD

Assessing the uterine size by palpation and whether it is
corresponding to gestational age gives an idea of amniotic fluid.
Uterine size less than the gestational age and uterus occupied by fetus
may suggest decreased liquor. Uterine size more than the gestational
age, easy ballotment and faded fetal heart sound suggest increased
liquor. But clinical method gives poor correlation for AFV except for

experienced people observations.
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FIGURE 6

Clinical method of assessing amniotic fluid volume
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SEMI-QUANTITATIVE METHOD (SONOGRAPHIC METHOD)
Assessing AFV Dby ultrasonogram using various methods has
got both pros and cons though used in day to day life to assess AFV
henceforth the fetal surveillance.
Sonographic methods include:
1. Subjective assessment.
2. Single-deepest -pocket measurement.
3. Four-quadrant amniotic fluid index.

4. Planimetric measurement of total intrauterine volume.

5. Mathematical formulae for volume calculation.

6. Two — diameter pocket
1) Subjective method:

This wuses Real time ultrasound to assess the AFV.
Ultrasonographer determines the echo free fluid around the fetus and
the space occupied by fetus and placenta, then categories the AFV as
increased, normal, and decreased.

Chamberlain et al*® studied the methods of measuring AFV
and proposed this method in which the single deepest vertical pocket
of uninterrupted amniotic fluid and measure it. The vertical diameter
of 2cm to 8cm is the cut-off of normal AFV. Also called maximum
vertical pocket. Value below 2cm is oligohydramnios and above 8cm

Is polyhydramnios. Value below 1cm though rare as noted by Bottoms
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et al ™ Hoddick “* is considered to associated with adverse perinatal
outcome.

Chamberlain et al findings with maximum vertical pocket:

AFV | MVP(cm)

Increased >/=8

Normal 2-8

Marginal <2

Decreased </=1

Four-quadrant amniotic fluid index:

This was first described by Phelan ®®. The amniotic fluid index
Is determined by dividing uterus into four quadrants by sagittal and
transverse lines through the umbilicus and summing the vertical
dimension of the deepest pocket in each quadrant. When the sum is
below 8 cm is borderline reduced and when below 5 cm it is
oligohydramnios and one above 20 cm is polyhydramnios.
Planimetric measurement of fetal intrauterine volume:

Total intrauterine volume can be estimated by obtaining
multiple scans through the uterus at regular intervals. The intrauterine

area is determined on each scan and multiplied by the width of the

35



interval. These values are summed to yield the total intrauterine
volume.
Mathematical formula for volume calculation:

A variety of formulae using sonographic measurements to
approximate total intrauterine volume, total intrauterine volume minus
fetal and volume of the larger pocket have been proposed. However all
these approaches make the assumption that the uterus (or fetus,
placenta or deepest pocket) confirm to a regular shape, such as an
ellipsoid.

Two diameter pocket:

This was described by Magann and co-workers " in 1992. This
technique is variation on the vertical pocket assessment of AFV. The
two — diameter technique consists of identifying the deepest amniotic
fluid pocket by using measuring its vertical and horizontal dimension
and then multiplying these values together. A value of 0-15 cm?®
represent oligohydramnios, 15.1 — 50 cm? represents normal and value
of 75 cm? represent hydramnios.

Colour Doppler imaging:

Accurate estimation of the AFI, as the colour flow highlights

the umbilical cord which may appear echolucent on B mode imaging

and can be mistaken for a liquor pocket.
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Quantitative assessments:

1. Collecting amniotic fluid at hysterotomy or pregnancy
termination.

2. Indicator dilution technique
A known quantity of a measurement substance, the indicator,
Is instilled into the amniotic cavity. The concentration of the indicator
in a withdrawn sample is inversely proportional to the volume of
amniotic fluid. The use of dilution principle to determine AFV was
developed over period of decades. In 1933 Duckman and Davis
injected congo red transperitoneally into the amniotic sac of term
pregnancy. They calculated the volume of distribution of the indicator.
Charles and co-workers standardized the indicator dilution technique
for AFV assessment. They used PAH (Para amino hippurate) which is
inert, evenly distributes within the amniotic compartment and does not
cross the placental barrier or amniotic epithelium. Thompson and
colleagues later refined the PAH dilution technique by using a more
simple and rapid spectrophotometric method for measuring the

concentration of indicator in the withdrawn sample.
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AMNIOTIC FLUID INDEX
Phelan et al “® ™™ 1987 studied a method to assess the AFV by
measuring the vertical pocket in four quadrants of uterus with linea

nigra and umbilicus as the landmarks.

FIGURE 7

Measurement of four quadrant amniotic fluid index
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Technique “® used to measure the amniotic fluid index is the
following:
1) A linear, curvilinear or sector transducer is used
2) Maternal abdomen is divided into four quadrants with
maternal sagittal plane vertically and arbitrary transverse
line halfway between the symphysis pubis and upper end of
uterus
3) Transducer is placed in maternal sagittal plane vertically
perpendicular to coronal plane
4) The pocket without umbilical cord structures and extremities
Is taken for measurement
5) The vertical measurement is taken and all four measurements
are summed up for the final
AMNIOTIC FLUID INDEX (AFI)
If the AFI is less than 8 method is repeated three times and

average is taken Interpretation of Phelan et al®® is

39



AFV AFI(in cm)
Oligohydramnios </=5
Borderline 51to8
Normal 8.1to 20
Polyhydramnios >[=21

Rutherford et al ™ reviewed the study whether to include the

pockets with cord structures and extremities and concluded that the

sensitivity increases if not included various study groups reviewed the

method and gives different ideas to say oligohydramnios

Moore and Cayle et al® takes less than fifth percentile as

ligohydramnios.

Jeng et al®® takes 8cm as the cut off value
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FIGURE 8

Ultrasound picture of measuring amniotic fluid index
Pitfalls in AFl measurement ??):

1) Cord structures should not be used; Colour Doppler helps in
identifying the umbilical cord.

2) Maternal abdomen fat scatters the beam and interprets the
pocket as containing less fluid; lower frequency is used to avoid
this.

3) Third trimester vernix appears as free floating particles which
makes the fluid less conspicuous.

4) Single vertical pocket sometimes misinterpret the fluid volume;

hence four quadrant should be taken
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Though there is no single proven method to assess the AFV
which would interpret the fetal well being the method more sensitive
and can be used repeatedly with the patients is accepted; which is
Amniotic fluid Index
AFl is favored as:

1. It assesses the total amount of fluid within the intra amniotic
cavity and not just a single pocket.

2. The curve of AFI against gestational age is remarkably similar
to that generated from dye — dilution or direct measurement
studies.

3. The technique has been standardized to reduce the
interobserver variation between examiner and institutions.

4. It provides a measurement of amniotic fluid that can be
followed on subsequent examinations.

5. It is more sensitive than a single vertical pocket measurement.

Indications for & Frequency of Amniotic Fluid Volume:

Given the convenience and reproducibility of the AFI, its use in
fetal well being - assessments has expanded remarkably.

Suggested indications for AFV evaluation are summarized as
follows:

During the routine or targeted ultrasound examination after 16

weeks
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The precise AFI value and associated gestational percentage
offer valuable clues to existing disease (congenital anomalies) and
provides a precise reference point against which future values can be
compared, particularly should pregnancy complication arise
subsequently.

During antepartum testing: Several recent studies have
underscored the value of including the AF1 when performing non
stress testing in at-risk pregnancies, in fact the two together constitute
what is known as modified bio-physical profile as proposed by
Vintzelos et al. The frequency at which AFI evaluations should be
repeated during antepartum testing is not established. ldeally the
choice of testing frequency will be based on the data regarding the rate
of decrease in AFI during pathologic pregnancy status. Marks and
Divon® reported the change in AFI during the post term period

averaged 25% per week. Lagrew and associates %

studied the change
in AFI with time during twice- weekly antepartum testing, patients
with normal AFI (> 8cm) had 0.54 percent chance of oligohydramnios
developing in the next 4 days. Whereas those with low normal AFI (5-
8 cm) had a 5% chance of developing oligohydramnios in the next 4
days. These results suggest that AFI can be repeated weekly if the

value is greater than the 10th percentage but should be evaluated more

frequently if the value is in marginal range.
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Monitoring patients with PPROM: Serial evaluation of amniotic
fluid volume may provide important prognostic information in patients
with ruptured membrane before term, who are at increased risk for
fetal distress, amnionitis and pre-term labour.Evaluation of AFV on
admission with PPROM and then weekly in conjunction with periodic
assessment of fetal heart rate tracing provides useful prognostic
information about the risk for amnionitis impending labour and the

likelihood of intrapartum umbilical cord compression.
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Amniotic Fluid Index Values (Mm) for normal pregnancy
(Percentile Values)
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FIGURE 10

Four-Quadrant measurement of Amniotic fluid
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FIGURE 11

Amniotic Fluid Index measured in cm with respect to gestation
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BORDERLINE AMNIOTIC FLUID INDEX
Amniotic fluid volume more than two standard deviations below
the mean for the gestational age is defined as oligohydroamnios.

Borderline amniotic fluid index is AFI between 5 to 8 cm as per

Phelan et al ‘©

Various authors give different definitions for AFI

REFERENCES TECHNIQUE DEFINITIONS
MANNING ET AL. (1981) USG MVP<1 cm
HALPERYIN ET AL UsG MVP<3 cu
PHELAN ET AL. (1987) USG AFI<5cMm
BRACE AND WOLF DIRECT/DYE 318 ML
(1989) DILUTIONS
MANNING ET AL. (1990) USG MVP <2 cMm
MOORE ET AL. (1990) USG MVP<5TH PERCENTILE
JENG ET AL. (1992) USG AFI<8cMm
TwWO DIAMETER POCKET
MAGANN ET AL. (1992) USG VERTICAL X
HORIZONTAL < 15 cM?
HORSANGER ET AL. DYE DILUTION 200 ML
MAGANN ET AL. (1992) | DYE DILUTION 500 ML
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INCIDENCE:

Incidence of oligohydramnios is about 0.5% to 5%. The
incidence increases in post term pregnancies to 11%®). In RADIUS®®
trial conducted in 15000 patients screened with usg found 1.5%
incidence of oligohydramnios and 0.8% in control group
ETIOLOGY:
Generally grouped into

1) Early onset

2) Late onset
Conditions which are commonly associated with Oligohydramnios
Early onset

1) Chromosomal abnormalities

2) Congenital anomalies

3) Ruptured membranes

4) Fetal demise

5) Following amniocentesis or chorionic villous sampling

6) Twin to twin transfusion

7) Prostaglandin synthetase inhibitors

8) Angiotensinogen converting enzyme inhibitors
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Late onset
1) Placental insufficiency
I. Hypertension
Ii. Preeclampsia
iii. Diabetes
Iv. Hypovolemia
2) Abruption
3) Ruptured membranes.
RUPTURED MEMBRANES
The most common cause of oligoamnios well differentiated by
the history of leaking PV
FETAL ABNORMALITIES
Anomalies of renal tract and genitor-urinary tract results in
oligoamnios with incidence of 7-37%
VARIOUS FETAL ABNORMALITIES ASSOCIATE ARE
Genitourinary:
A) Renal agenesis (33-57%)
Urethral obstruction
Bladder exostrophy
Prune belly syndrome
B/L multicystic dysplastic kidney

Meckel-Gruber syndrome
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Pelviureteric junction obstruciton
B) Non renal
1. Cardiac : Congenital heart block
Fallots tetralogy
Septal defects
2. Hypothyroidism
3. Skeletal : Sirengomelia
Sacral agenesis
Absent radius
Facial clefting
4. CNS : Holoprosencephaly,
Meningocoele Encephalocoele,
Microcephaly
5. Cloacal dysgenesis
6. Cystic hygroma
7. Diaphragmatic hernia
8. TRAP (Twin reverse arterial perfusion) sequence.
And Twin-Twin transfusion.
9. VACTERL (Vertebral, anal, cardiac, tracheo

esophageal, renal, limb)
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OLIGOHYDRAMNIOS IN LATE PREGNANCY:
¢ Increased risk for adverse perinatal outcome
e Increased risk for operative deliveries
e Increased incidence of meconium staining of liquor, fetal
distress.
Diagnosis:
Oligohydramnios is said to be present when AFV < 400 ml after
mid trimesters. Clinically oligohydramnios is suspected when; Uterine
size is smaller for the gestational age and Uterus feels full of fetus.
The diagnosis of oligohydramnios is confirmed by ultrasonography.
Subjective sonographical criteria
1. Obvious lack of amniotic fluid
2. A poor fluid- fetal interface
3. A marked crowding of fetal parts & uterus moulded to the
fetus
4. Uterine contour round & firm as opposed to the usual oval &
flexible.
Semi — quantitative methods
1. MVP : Manning et al defined oligohydramnios when MVP
<lcm
2. AFIl : Phelan described oligohydramnios when AFI < 5 cm

and AFI < 8 cm it was considered as borderline reduction
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3. Two — diameter pocket : A two diameter pocket of < 15 cm?
Evaluation of oligohydramnios should include:
1. Assessment for rupture of membranes
2. Targeted ultrasound for fetal anomalies
3. Ultrasound to assess for intra uterine growth restriction
4. Amniocentesis for intra uterine growth restriction
5. Amniocentesis for chromosome analysis
6. Maternal antinuclear antibody, anticardiolipin antibody
and lupus anticoagulant
7. Kleihauer — Betke count
Oligohydramnios detected in late pregnancy can be assessed and
supportive measures can be taken according to the cause. For example
PROM can be treated with antibiotic and amnioinfusion to reduce fetal
distress and maternal hydration is supported which can increase the
amniotic fluid proved by Kilpatrick®” studied that hydration of mother
with 2L of fluid intake increased the AFV by 30% in decreased
amniotic fluid. But in chronic oligohydramnios with severe IUGR it
doesn’t help.
Studies in administering fetal frusemide which increases the
fetal urine output increasing the AFV and Subtotal immersion in water
by 24inches in 34degree water for 30 minutes once or twice daily

increased the AFV are there.
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FETAL SURVEILLANCE
Antepartum and Intrapartum surveillance of fetus in low risk
pregnancies with isolated oligohydramnios help to detect the fetal
distress earlier and delivery is considered in distress cases earlier to
save the infant.
Various methods in fetal surveillance are:
1. Fetal movement test : by maternal perception and
tocodynamometer
2. Daily fetal movement count: charting the fetal movement
count daily can account for abnormal fetal behavior with
decreased movements
3. Non-StressTest(NST): antenatally the fetal heart rate tracings
are recorded in corresponding with uterine contractions and
fetal movements. With each fetal movement rise in fetal heart
rate from baseline to 15 -20 beats lasting for 15 -20 seconds
Is considered accelerations and two such acceleration in 20
minutes considered Reactive NST. Can be extended to 80 to
120 min if suspected sleep pattern and observed to reduce

Non-Reactive NST by 50%*®
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Intrinsle Rate
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FIGURE 12

Physiology behind non-stress test
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Fetal heart tracings — Reactive NST
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. Biophysical profile: Manning et al studied the fetal behavior
by five parameters which assessed the fetal well-being by the
fetal CNS,Skeletal, Sympathetic, Parasympathetic pathways
integrity.

. Modified biophysical profile : takes into account amniotic
fluid index and NST.

. Contraction stress test: oxytocin infusion is given and FHR
pattern is observed. Positive CST indicates early delivery.

. Fetal Acoustic Stimulation Test(FAST)®®: stimulating the
fetus with acoustic stimulus induces the fetal reactivity and
makes the non-reactive NST into Reactive NST.

. Visual Acoustic Stimulation Test(VAST)®®: Monitoring the
fetal movements by ultrasound with acoustic stimulation.
Detects the acute and chronic markers of utero-placental
insufficiency.

. Doppler velocimetry:
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Umbilical artery velocimetry is most commonly used. An S/D

ratio more than 95" percentile for gestational age, absent or reversed

end diastolic flow signifies increased impedance and is associated

with fetal growth restriction. Absent or reversed end diastolic flow and

umbilical venous pulsations have a grave prognosis for fetus, as

reported by Zelop and colleagues (1996) the PNM rate for reversed

end diastolic flow is 33% and for absent diastolic flow is 10%©V

Scoring criteria for biophysical profile (Manning 1995)©?

Biophysical
variable

Normal (score=2)

Abnormal
(score=0)

Fetalbreathing
movements

1 episode of atleast
30sec in 30 min

Absent or no
episode>30sec in
30 min

Fetal movements

3 discrete
body/limb
movements in 30
min

2 or less in 30 min

Fetal tone

1 episode of active
extension with
return to flexion of
limbs or trunk

Slow extension
with return to
partial flexion or no
movement

Amniotic fluid

1 pocket measuring
atleast 2 cm in two
perpendicular
planes

Either no pocket or
pocket <2cm in two
perpendicular plane

Non-stress test

Reactive

Non reactive
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INTRAPARTUM FETAL MONITORING

Various methods have been used for fetal monitoring during
labour like intermittent auscultation, cardiotocography, fetal
stimulation tests, fetal scalp blood pH, umbilical blood gas analysis,
intrapartum Doppler, fetal ECG and pulse oximetry.
Cardiotocography

Electronic fetal heart rate monitoring can be done by either
internal or external electrodes. The fetal heart rate is studied for
baseline rate, variable accelerations and decelerations and tocography
includes, frequency of contractions, contractions strength, fetal
movements and maternal pushing movement.

The NICHD (National Institute of Child Health and Human
Development) fetal monitoring workshop 1997 has proposed
standardized unambiguous definitions for interpretation of fetal heart

rate pattern.

58



0 50F L ASOCITES G 0ed

FIGURE 14
Pictorial representation of method of CTG

Rate

A rate of 120-160 bpm is generally considered to be normal.
Baseline FHR less than 110 bpm is considered as bradycardia though
lower normal limit is controversial. FHR between 100-120 bpm in the
absence of other changes is not usually considered to represent fetal
compromise and often attributed to head compression in
occipitoposterior and transverse positions. Severe bradycardia (< 80
bpm) may be due to hypothermia, prolonged hypoglycemia, B blocker,
congenital heart block, conduction analgesia. Tachycardia is said to
be present if FHR > 160 bpm which could be due to fetal hypoxia,
fetal anemia, fetal heart failure, amnionitis. This signifies fetal

compromise only in presence of concomitant decelerations.
59



Variability

The oscillation of baseline fetal heart rate from beat-to-beat as a
result of sympathetic and parasympathetic interactions which is
recorded as irregularities on the graph paper is called baseline
variability.

Short term variability : is a measure of interval between cardiac
systoles and reflects instantaneous changes in fetal heart rate from one
beat-to the next.

Long term variability : Describes oscillatory changes that occur
during 1 min and results in waviness of FHR tracing at frequency of 3-
5 cycles per min.

Periodic changes Acceleration : An increase in FHR of 15 bpm
for 15-20 sec. It represents fetal alertness or arousal state. It is a
reassuring pattern.

Decelerations

Early deceleration: it begins early in uterine contractions and
nadir occurs at peak of contractions and returns to baseline before
completion of contraction. This is usually due to head compression

and also has been associated with fetal hypoxia or acidosis.
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Early deceleration

Late Deceleration: It is a smooth gradual symmetrical decrease
in FHR beginning at or after the peak of the uterine contraction and

returns to baseline only after the contraction has ended.
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FIGURE 16

Late deceleration — 1
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Late deceleration - 2
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Variable deceleration: It is the most common deceleration
pattern encountered during labour, defined as visually apparent abrupt
decrease in rate, onset varying with successive contractions. Often it is
due to cord compression. Variable deceleration may have shoulder of
acceleration before and after the deceleration or may have abrupt
deceleration. This variation is caused by varying degree of cord
occlusion. Occlusion of only the vein reduces the fetal blood return
which triggers baro receptor mediated acceleration. Subsequent
complete occlusion results in fetal systemic hypertension due to
obstruction of umbilical artery. This stimulates baroreceptor mediated
decelerations. The after coming shoulder of accelerations represents
same event in reverse. The ACOG (1995) has defined significant
variable deceleration as those less than 70 bpm and lasting for more

than 60 sec®
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Severe Variable Decelerations
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Variable deceleration

Prolonged Decelerations : Defined as isolated decelerations
lasting more than 2 min but less than 10 min. Some of the common
causes include uterine hyperactivity, cord entanglement, supine
hypotension, cervical examination and epidural analgesia.

Sinusoidal heart rate : A sinusoidal pattern of fetal heart rate has
a stable baseline heart rate of 120-16 bpm, amplitude of 5-15 bpm,
fixed or flat short term variability, oscillation of sinusoidal waveforms

above or below the baseline and absence of accelerations. These have
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been observed in serious fetal anemia of any cause, also in meperidine

and morphine therapy, fetal distress and umbilical cord compression.
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METHODOLOGY
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METHODOLOGY

PLACE OF STUDY:

Study conducted in Mahatma Gandhi Memorial Government
Hospital, attached to K.A.P.Viswanatham Government medical
college, Trichy.

STUDY PERIOD:

August 2012 to April 2014
STUDY DESIGN:

Observational Cohort Study
SAMPLE SIZE:

50 in study group and 50 in control group
STUDY GROUP:

Antenatal women admitted with borderline AFI 5 to 8cm with
singleton pregnancy who have completed 37weeks with intact
membrane
CONTROL GROUP:

Antenatal women with Normal AFI 8to 24cm admitted
Inpatients
SAMPLING PROCEDURE:

Patients admitted as Inpatients in Obstetrics and Gynaecology

Department in Mahthma Gandhi Memorial Government Hospital were
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selected as per inclusion and exclusion critetria and categorized into
study and control group respectively
INCLUSION CRITERIA:
1. Single live intrauterine gestation with cephalic
presentation
2. AFl from5to 8 cm
3. 37 completed weeks of gestation
4. Intact membrane
EXCLUSION CRITERIA :
1) AFI less than 5 and more than 8
2) Gestational age less than 37 completed weeks.
3) Post term
4) Associated fetal malformations.
5) Ruptured membranes
6) Malpresentation and multiple gestations.
7) High risk pregnancy eg:
1) Placental insufficiency
a. Hypertension
b. Preeclampsia
c. Diabetes
d. Hypovolemia

e. chronic renal disease
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f. connective tissue disorders
2) Abruption
3) Prostaglandin synthetase inhibitors therapy
4)Angiotensinogen converting enzyme inhibitors
therapy

The pregnancies with fetal malformations were also excluded
from the study
PROCEDURE:

All patients both in study group and control group are informed
about the condition and informed written consent were obtained after
explaining the procedure ,their AFI, and absence of adverse effects in
the study with ensurance that their fetus will be monitoring all the
time and no adverse effect will be on fetus. Detailed history was
elicited and recorded. General examination ,Systemic examination and
Obstetric examination was carried. Investigated for urine routine, Hb,
Blood grouping and typing,Random blood sugar, BT,CT were
done.Ultarsonogram was done and documented.

On admission NST is done for all women in both case and
control groups.

If NST found reactive, then further management is done
according to protocol and if non reactive Emergency LSCS done (not

if patients is in active labour who will deliver immediately )

70



If patient is in labour (ie less than 3 cm in primigravida and less
than 4 cm in multigravida are included in study), oxytocin drip started
at the rate of 8 drops per minute. Women if not in labour Bishops
scoring done . Start oxytocin if cervix is favourable. Induce with
Dinoprostone gel in case of unfavourable cervix .Reassess the Bishops
score after 6 to 8 hrs of instillation. If in labour, start oxytocin drip. If
not in labour watch for another 6 to 8 hrs .Case will be taken for
emergency LSCS if no progress.

All cases will be monitored by CTG in labour. Any signs of
fetal distress emergency LSCS done.

After 3 centimeter dilatation of the cervical os in primigravida
and 4 cms dilatation in multigravida ARM done and will be classified
as clear and meconium stained liquor. Cases with meconium stained
liguor will be taken for emergency LSCS.

All new borns will be attended by Pediatrician.

Various outcome measures recorded are induced vs spontaneous
labour, nature of amniotic fluid, FHR tracings, mode of delivery,
indication for caesarean section or instrumental delivery, APGAR
score at 1 minutes and 5 minutes, birth weight, admission to neonatal

ward, perinatal morbidity and mortality.
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Statistical Analysis

The observed data’s were analyzed by SPSS version 21.0
software. The collected data were tabulated and expressed as mean,
standard deviation, numbers and percentages. Continuous variables
were compared with one way ANOVA. The comparison was done
using Chi-Square as appropriate value reported at the 95% confidence

interval. p value <0.05 was considered as statistically significant.
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OBSERVATIONS
RESULTS AND
ANALYSIS
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AGE DISTRIBUTION

TABLE -1

AGE | Study(n=50) | Control(n=50) | Total(n=100) 3?%2?25?;
Below 0 0 0
20yrs 7 | (14%) 10 (20%) 17 | (17%) =0 399
df=2
21 tO 0 0) 0
30yrs 39 | (78%) 39 (78%) 78 | (78%) | .312>0.05
Not
Above . . ) Significant
30yrs 4 (8%) 1 (2%) 5 (5%)

In this study 17 patients were below 20 years ; 78 patients were

between 21 to 30 years; and 5 patients were above 30 years. Applying

chi-square test there is no statistical difference between the study and

control group. P value is 0.312>0.05 which is insignificant.
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CHART -1
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AGE
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below 20 yrs 20to 30 yrs more than 30yrs
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TABLE -2

PARITY
Obstetric _ Control _ Statistical
Code Study(n=50) (n=50) Total(n=100) difference
Primi 28(56%) 30(60%) 58(58%)
X?=1.693
df=3
G2 17(34%) 13(26%) 30(30%)
.638>0.05
G3 5(10%) 6(12%) 11(11%) Not
Significant
G4 0 1(2%) 1(1%)

Comparing the parity both groups are comparable as there is no

statistical difference. 58 patients were Primigravida, 30 patients were

second gravida , 11 patients were third gravida, 1 patient was fourth

gravid. Applying Chi-square test which showed a P value 0.638 >0.05

which is insignificant.
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TABLE -3

GESTATIONAL AGE

Gestational
Age _ Control _ Statistical
Study(n=50) (n=50) Total(n=100) difference
(weeks)
37 6(12%) 6(12%) 12(12%)
X*=1.105
38 16(32%) | 12(24%) | 28(28%) af=3
.776>0.05
39 13(26%) 17(34%) 30(30%) Not
Significant
40 15(30%) 15(30%) 30(30%)

In this study out of 50 patients 6, 16, 13 and 15 belong to

Gestational age of 37,38,39 and 40 weeks respectively and 6, 12, 17

and 15 patients belong to 37, 38,39 and 40 weeks of gestation

respectively. The P value is 0.776>0.05, which is insignificant.
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CHART 3
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TABLE 4

AFI IN STUDY GROUP

AFl(incm) | STUDY (n=50)
5 10(20%)
6 11(22%)
7 13(26%)
8 16(32%)

The distribution of study group in respect to Amniotic fluid
index showed out of 50 patients 10 with AFI 5 cm, 11 with AFI 6 cm,
13 with AFI 7cm and 16 with AFI 8cm were there distributed as 20% ,
22% , 26% and 32% of patients with AFI 5, 6, 7 and 8 cm

respectively.
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TABLE S

AFI IN CONTROL GROUP

AFI (in cm) | CONTROL(n=50)
9 12 (24%)
10 11 (22%)
11 10 (20%)
12 8 (16%)
13 4 (8%)
14 5 (10%)

Among the control group the distribution of patients was 12
with AFI 9cm ,11 with AFI 10cm, 10 with AFI 11cm, 8 with AFI
12cm, 4 with AFI 13cm, 5 with AFI 14cm with 24% , 22% , 20% ,

16% , 8% , and 10% distribution of AFI 9, 10, 11, 12, 13 and 14cm.
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TABLE6

NON STRESS TEST

_ Control _ Statistical
NST Study(n=50) (n=50) Total(n=100) difference
Non- . . . X?=5.911
Reactive 27(54%) 15(30%) 42(42%) df=1
.015<0.05
1 0, 0 0
Reactive 23(46%) 35(70%) 58(58%) Significant

In this study, the tool used to monitor the patients was Non-

Stress test which showed Non-Reactive test in 27 patients in study

group and 15 patients in control group. Reactive test in 23 patients in

study group 35 in control group. Applying Chi-square test the P value

was 0.015<0.05 which is significant which implies that fetal distress is

more among study group and signifies that with decreasing AFI

perinatal risk increases.
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CHART -6
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TABLE 7

FETAL HEART PATTERN

_ Control _ Statistical
FH pattern | Study(n=50) (n=50) Total(n=100) difference
Early 0 0 0
Deceleration 6(23.1%) 6(40%) 12(29.3%)
X*=1.989
Variable df=2
. 15(57.7%) | 8(53.3%) | 23(56.1%)
Deceleration 0.021<0.05
Significant
Late 5(19.2%) | 1(6.7%) | 6(14.6%)

Deceleration

The fetal heart pattern had significant difference between two

groups as variable deceleration and late deceleration are more in study

group evident by 57.7% had variable deceleration and 19.2% had late

decelerations. Chi-square test showed the P value of 0.021<0.05 which

Is significant indicates that with amniotic fluid reducing fetal distress

increases.
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TABLE 8

ONSET OF LABOUR

Induced/ i
Control Statistical
Study(n=50) (n=50) Total(n=100) difference

Spontaneous
I 23(46%) 23(46%) 46(46%) X?=.000

df=1

1.000>0.05
S 27(54%) 27(54%) 54(54%) Not

Significant

In this study comparing the onset of labour whether it is
spontaneous or induced it was comparable as 46 patient were induced

and 56 patient went into spontaneous labour with P value of 1.00>0.05

which is not significant.
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TABLE9

MODE OF DELIVERY

MOD | study(n=50)| MOl | Totai(n=100) | Sratistica

(n=50) difference
LSCS 28(56%) 24(48%) 52(52%) X?=.641
df=1
.423>0.05
LN/Epi 22(44%) 26(52%) 48(48%) Not
Significant

The mode of delivery in this study showed that 52 patients
delivered by caesarean section (LSCS) and 48 patients by Labour
natural which had P value of 0.423 >0.05 which is insignificant. This
implies the mode of delivery doesn’t significantly differ with amniotic

fluid index.
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TABLE 10

INDUCTION DELIVERY INTERVAL

Induction Control Statistical
Qellvery Study(n=50) (n=50) Total(n=100) difference
interval
<12 hours 35(70%) 29(58%) 64(64%) X?=1.563
df=1
.211>0.05
>12hours 15(30%) 21(42%) 36(36%) Not
Significant

The study showed there is no statistical difference in induction
delivery interval among study and control groups as 64 patients
delivered within 12 hours and 36 patients delivered more than 12
hours with Chi-square test showing P value of 0.211>0.05 which is

insignificant.
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TABLE 11

AMNIOTIC FLUID NATURE

Study Control Total Statistical
AF =50 =50
(n=50) (n=50) (n=100) difference
C | 36(72%) | 42(84%) 78(78%) | X?=2.098 df=1
.148>0.05
0 0 0
M | 14(28%) 8(16%) 2222%) | Nt significant

The nature of amniotic fluid among study group was clear in 36
patients and meconium stained in 14 patients. Among control group 78
patients had clear amniotic fluid and 22 had meconium stained
amniotic fluid. This is insignificant as the P value is 0.148>0.05 which
signifies that the nature of amniotic fluid doesnot depend solely on

AFI level but also on other factors too.
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TABLE 12

BIRTH WEIGHT

_ Control _ Statistical
B.Wt(kg) | Study(n=50) (n=50) Total(n=100) difference
2 to 3 kg 36(72%) 37(74%) 73(73%) X?=.051
df=1.822>0.05
Not
3to4 kg 14(28%) 13(26%) 27(27%)
Significant

Birth weight data’s showed no significant difference with P

value of 0.822>0.05 as 73 patient had infants with birth weight

between 2 to 3 kg and 27 patients had 3 to 4 kg babies.
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TABLE 13

MATERNAL EFFECT

Maternal _ Control _ Statistical
effect Study(n=50) (n=50) Total(n=100) difference
No effect | 36(72%) | 35(70%) | 71(71%)
Fever | 12(24%) | 13(26%) | 25(25%) | X054 df=2
.973>0.05 Not
Significant
Paralviic | a(am) 2(4%) 4(4%)

In this study the effect on mother in immediate postpartum

period and postnatally / post operative period showed 71 mother had

no effects, 25 patients had fever and 4 patient had paralytic ileus

which was treated. On the whole there was no statistical difference as

P value was 0.973 > 0.05 which signifies AFI solely doesnot affect the

maternal outcome but other factors significantly lead into LSCS.
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TABLE 14

NICU ADMISSION

NICU ad Study Control Total Statistical

(n=50) (n=50) (n=100) difference

Yes 32(64%) 21(42%) 53(53%) X2=4.857
df=1.028<0.05

No 18(36%) | 29(58%) 47(47%) |  Significant

Newborn admissions were significantly higher among the study

group as out of 50 infants 32 got admitted. In control group among 50

infants only 21 got admitted. The statistical test showed P value of

0.028 < 0.05 which is significant. This implies that with decreasing

AFI perinatal risk increases evident from the fact that more infant

among study group needed NICU care.
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TABLE 15

MODE OF DELIVERY INSTUDY GROUP

AFI | LSCS (n=28) | LN/Epi (n=22) | Total (n=50)
5 9(32.1%) 1(4.5%) 10(20%)
6 7(25%) 4(18.2%) 11(22%)
7 6(21.4%) 7(31.8%) 13(26%)
8 6(21.4%) 10(45.5%) 16(32%)

The mode of delivery in study group was found among 50

patients 28 had LSCS and 22 had Labour natural which showed LSCS

is significantly higher in study group and also showed with decreasing

AFI index LSCS increased evident by 9 with AFI 5cm , 7 with AFI

6cm, 6 with AFI 7cm, 6 with AFI 8cm had LSCS more (32.1%) with

5cm.
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INDUCTION-DELIVRY INTERVAL AND MATERNAL EFFECT

TABLE 16

Maternal ) ) ) Statistical
Induction delivery interval .
effect inference
<12hrs >12hrs Total
(n=64) (n=36) (n=50)
X?=21.205 df=2
No effect 55(85.9%) | 16(44.4%) | 71(71%)
.000<0.05
Fever 9(14.1%) | 16(44.4%) |25(25%) | Significant
Paralytic 0 4(11.1%) | 4(4%)
ileus

Maternal effect had significant difference when compared
between the induction delivery interval. Patients delivered less than 12
hours had less incidence of fever and paralytic ileus but patients who
delivered more than 12 hours had more incidence of fever 44.4% and
11.1% had paralytic ileus. Chi-square test showed significant
difference of 0.00 < 0.05 which signifies with increasing time interval

maternal outcome significantly differs.
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TABLE 17

MODE OF DELIVERY IN REACTIVE NST GROUP

Statistical
MOD Reactive NST
inference
Total
Study (n=23) | Control (n=35)
(n=58) X?=1.054
df=1.304>0.05
0, 0, 0,
LSCS 5(21.7%) 12(34.3%) 17(29.3%) Not Significant
LN/Epi | 18(78.3%) 23(65.7%) 41(70.7%)

Mode of delivery among reactive NST patients showed 17 by

LSCS and 41 by Labour natural with no statistical difference among

study and control groups as the P value was 0.304>0.05 which is

insignificant.
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TABLE 18

MODE OF DELIVERY IN NON-REACTIVE NST GROUP

MOD Non-Reactive NST $tat|st|cal
inference
Study Control Total
(n=27) (n=15) (n=42) X*=.187
df=1
LSCS 23(85.2%) 12(80%) 35(83.3%) | 0.023<0.05
Significant
LN/Epi 4(14.8%) 3(20%) 7(16.7%)

Among the study group who had the Non-Reactive NST i;e 27

patients 23 had LSCS and 4 had Labour natural. The statistical

difference with P value 0.023<0.05 indicates that with reducing AFI

Non-Reactive NST increases and lead to more interventional mode of

delivery as LSCS.
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TABLE 19

APGAR AT "IMINUTE” AND “5MINUTE’

Apgar 1min | Mean | Standard deviation | Statiscal difference
Study (n=50) | 7.28 948 T=-.101 Df=98
.920>0.05
Control (n=50) | 7.30 1.035 Not Significant
ApgarSmin | Mean | Standard deviation | Statistical difference
Study(n=50) | 8.62 .602 T=-2.167 Df=98
.018<0.05
Control (n=50) | 8.64 .598 Significant

Apgar at 1 minute had no difference among both the groups but

there was difference in 5 minute Apgar as the P value was 0.018<0.05

which signifies that perinatal morbidity is increased in study group

means borderline AFI with decreasing liquor increases the risk of fetal

distress.
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DISCUSSION

Amniotic fluid is the protective milieu that nourishes the fetus
and in process of labour it helps the fetus to maintain the acid — base
balance so that it does not goes into distress. With decreasing amniotic
fluid the fetus may have increased perinatal risk.

In this study, perinatal risk is assessed in aspect of decreasing
amniotic fluid level measured as AFI ; Borderline AFI 5 to 8cm and its
impact in perinatal outcome and indirectly maternal outcome.

Phelan et al® studied about the amniotic fluid index
measurements during pregnancy and concluded that its usefulness in
assessing the fetal surveillance throughout pregnancy.

Amniotic fluid index is useful screening test for detecting
intrapartum fetal distress and early intervention to deliver an infant
with good Apgar. Colleen and Mark et al® studied the impact of
amniotic fluid volume assessed intrapartum on perinatal outcome
concluded that its good in predicting the risk.

In the study the impact of borderline AFI is studied and the
outcome signifies the perinatal risk can be assessed by amniotic fluid
index.

In the study carried out, Non-Reactive pattern of NST was more
in study group 54% had Non-Reactive NST. Erika et al®® concluded

in their study as borderline AFI had 2 fold increase adverse perinatal
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outcome in the borderline AFI group with regards to Non Reactive
NST and meconium stained amniotic fluid . 30% of control group had
Non- Reactive NST compared with 54% in control group with reasons

of cord compression or cord around neck.

In this study fetal heart pattern in reference to decelerations 52%
had deceleration in intrapartum monitoring compared to 30% in
control group. Jeng et al®” observed non reassuring fetal heart
tracings for which cesarean deliveries carried out and David et al®® in
their study observed decelerations in borderline AFI group and two

fold increase in perinatal risk.

The mode of delivery doesnot had significant difference as 56%
of study group had LSCS and 48% had LSCS in control group which
is not statistically different. Baron et al®® observed the risk associated
with borderline AFI which concluded that there is no statistical
difference in cesarean deliveries in both groups. Though there was no
statistical difference between the groups for mode of delivery, LSCS
in study group was comparatively higher as taken for Non-Reactive

NST was higher with reducing liquor.
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NICU admission was 64% in study group compared with 42% in
control group as concluded in Kwon et al®® , Gumus et al“” observed
that neonatal unit admission were higher in borderline AFI group.
Bank s et al*? observed more NICU admissions in borderline AFI
group.

NICU Admisssion in both groups were there with Apgar <7.
Apgar at 5 minute had showed significant deviation from control
group. Apgar at 5 minutes less than 7 in study group was found to be
higher in study group with mean of 8.62 and SD of 0.602. Maryam
asgharnia et al“? an Iranian based study observed that more incidence
of Apgar less than 7 at 5 minutes and neonatal unit admission. Kreiser
et al ¥ studied the effect of borderline AFI and observed that Apgar
at 5 minute to be less than 7.

In the study 56% of study group had LSCS with 32% of AFI
5cm had LSCS but only 21.4% with AFI 8cm had LSCS and among
them 85% had Non-Reactive NST signifying that with reducing
amniotic fluid index the Cesarean rate increases for fetal non
reassuring heart rate pattern. Luo et al®? observed that cesarean rate
increases for non reassuring fetal heart rate pattern in their study.

LSCS in both groups were taken for fetal distress,failed

incudtion, failure to progress. And reactive CTG in control group
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found to be high and also LSCS is about 34.3% in control group but
not statistically significant.

In both the groups patients who have delivered by labour natural
with Non-Reactive NST were found to have delivered immediately
and also been given amnioinfusion and also some were in second stage
and neonate sent to NICU and outcome has been followed and

compared.
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SUMMARY

+¢ In this study out of 100 patients Demographic parameters, Age,
Parity, Gestational Age were comparable in both group.

s 78% of patients were between 21 to 30 years of age and 39 % of
study group belongs to this age.

s 58% of patients were primipara and 56% of study group were
primipara with 30% second gravida, 11% third gravida, 1 %
fourth gravida and above.

+»» 30% of patients belong to 39 weeks and 40 weeks of gestational
age.

s Among the study group, 20% got AFI 5cm, 22% got AFI 6cm,
26% got AFI 7cm and 32% got AFI 8cm and had the LSCS rate
of 32% in AFI 5¢cm group, 25% in AFI 6¢cm group,21.4% in AFI
7 and 8 cm signifying with reducing AFI more patients had
interventional mode of delivery.

* 54% had Non-Reactive NST in study group evident of fetal
distress in borderline AFI is more than Normal AFI

s Among the patients who had non reassuring fetal heart rate
pattern 52% belong to study group with more variable
decelerations of 57.8, late deceleration of 19.2% and early
deceleration of 23.1% signifying more perinatal risk in

borderline AFI group.
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Onset of labour had no significant difference and induction
compared with mode of delivery had no impact on perinatal
outcome also as evident in many studies.

Though the mode of delivery was not significantly different in
both groups, cesarean deliveries were more with reducing AFI
taken for the indication of fetal distress and persistent non
reassuring fetal heart rate tracings.

Meconium stained amniotic fluid was about 28% in study group
compared with 16 % in control group with data showing with
AFI reduces the meconium nature increases resulting in low
Apgar less than 7 at 5 minute and need of neonatal unit care.
NICU admission was 64% in study group compared with only
42% in control group signifying the need of neonatal unit care in
borderline AFI patients.

Though there was no significant difference in means of birth
weight , maternal effects between both groups ; maternal
outcome is significantly affected in respect to increased LSCS
deliveries taken for non reassuring fetal heart rate tracings ; and
who has delivered more than 12 hours from induction had
increased incidence of fever and paralytic ileus ; 44.4% and

4.1% compared with 14.1% and 0% of fever and paralytic ileus
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respectively in patients delivered more than and less than 12

hours with respect to induction delivery interval.
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CONCLUSION

Assessing amniotic fluid antenatally and intrapartum fetal
surveillance in means of Amniotic fluid index and Non Stress test
helps in monitoring of fetus throughout antenatal period also during
labour.

Though many methods are practiced to measure amniotic fluid
volume Amniotic fluid index is preferred for its reproducibility nature
and can be repeated easily with standarisation and sensitivity more to
identify low volumes of amniotic fluid.

Identifying the way the fetus behave during labour in borderline
amniotic fluid index patients by means of fetal heart rate tracings
(NST) helps in picking up fetal distress earlier and lead to deliver a
neonate with good Apgar reducing the perinatal adverse outcome.

With reducing Amniotic fluid index there increases the risk of
perinatal outcome and maternal adverse effects, monitoring patients
with Borderline Amniotic fluid index is being in increasing trend in

modern obstetric practice.

122



BIBLIOGRAPHY

123



BIBLIOGRAPHY

. Mudaliar ,Menon. Fertilisation of ovum and development of
embryo:  Sarala  Gopalan,Vanita  Jain,editors.Clinical
Obstetrics.11™ ed.India:Universities Press.2012. p.30-1

. Fig. 1. Amniotic fluid dynamics. (Seeds AE: Amniotic fluid
physiology. In Sciarra JJ (ed): Gynecology and Obstetrics,
Vol 3. New York, Harper & Row, 1989)

. Lind T, Kendall A, Hytten FE: The role of the fetus in the
formation of amniotic fluid. J Obstet Gynaecol Br Commonw
79: 289, 1972

. van Otterlo LC, WIladimiroff JW, Wallenburg HCS:
Relationship between fetal urine production and amniotic
fluid volume in normal pregnancy and pregnancy complicated
by diabetes. Br J Obstet Gynaecol 84: 205, 1977

. Boddy K, Dawes GS: Fetal breathing. Br Med Bull 31: 3,
1975

. Marie H.Beall. Ron Beloosesky. Michael G.Ross
In:JamesD,SteerPJ,editors.High Risk Pregnancy Management
Options.4"ed. Missouri:Saunders Elsevier.2011.p197

. Abramovich DR, Garden A, Jandial L et al: Fetal swallowing
and voiding in relation to hydramnios. Am J Obstet Gynecol

54: 15, 1979
124



8. Pritchard JA: Fetal swallowing and amniotic fluid volume.
Obstet Gynecol 28: 606, 1966

9. Hebertson RM, Hammond ME, Bryson MJ: Amniotic
epithelial ultrastructure in normal, polyhydramnic, and
oligohydramnic pregnancies. Obstet Gynecol 68: 74, 1986

10.  Leontic EA, Schruefer JJ, Andreassen B et al: Further
evidence for the role of prolactin on human fetoplacental
osmoregulation. Am J Obstet Gynecol 133: 435, 1979

11. Brace RA, Wolf EJ: Normal amniotic fluid volume
changes throughout pregnancy. Am J Obstet Gynecol 161
382, 1989.

12.  Chamberlain PF, Manning FA, Morrison | et al:
Ultrasound evaluation of amniotic fluid volume. 1. The
relationship of marginal and decreased amniotic fluid volumes
to perinatal outcome. Am J Obstel Gynecol 150: 245, 1984

13. Bottoms SF, Welch RA, Zadov IE, et al. “Limitation of
using maximum vertical pocket and other sonographic
evaluations of amniotic fluid volume to predict fetal growth™.

Am J Obstet Gynecol 1986 ; 155: 154-158.

125



14. Hoddick WK, Callen PW, Filly RA, et al
“Ultrasonographic determination of qualitative amniotic fluid
volume in intrauterine growth retardation: Reassessment of
the 1cm rule”. Am J Obstet Gynecol 1984 ; 147: 754-761.

15.  Phelan JP ah Mo Smith CV et alamniotic fluid index
measurements during pregenacy J.Reprod Med 1989;32:601-
604.

16. Magann EF. Nolan TF, Hess LW Martin R Wetal
Measurement of amniotic fluid wvolume. Accuracy of
ultrasonographic  techniques. AM J. Obstet Gyneol
1992:167:1553-1537.

17.  Moore TR, Cayle JE: The amniotic fluid index in normal
human pregnancy. Am J Obstet Gynecol 162: 1168, 1990

18.  Rutherford SE, Phelan JP, Smith CV et al: The four-
quadrant assessment of amniotic fluid volume: An adjunct to
antepartum fetal heart rate testing. Obstet Gynecol 70: 353,
1987

19. Moore TR. “Clinical assessment of amniotic fluid” in
clinical obstetrics and gynecology. Pitkin Roy M, Scot James
R. Philadelphia: Lippincot — Raven Publication 1997; 40(2):

303-313.

126



20. Jeng CJJou TJ,Wang KG,et al: Amniotic fluid index
measurement  with  four-quadrant  technique  during
pregnancy.J Reprod Med 35:674,1990.

21.  Peter W. Callen: Amniotic Fluid:Its Role in Fetal Health
and Disease In: Ultrasound in obstetrics and gynecology.4™
ed. Pennsylvania:Saunders 2010. p. 644-45

22. Divon MY, Marks AD, Henderson CE. “Longitudinal
measurement of amniotic fluid index in postterm pregnancies
and its association with fetal outcome” Am J Obstet Gynecol
1995; 172: 142-6.

23.  Lagrew DC, Pircon RA, Nagcotte M, et al How frequently
should the amniotic fluid index be repeated? Am J obstet
Gynecol 1992, 167:129-113.

24.  Locatelli A,Vergani P, Tosco L, Verderio M, Pezzullo JC,
Ghidini A, Perinatal  outcome  associated  with
oligohydramnios in uncomplicated term pregnancies. Arch
Gynecol Obstet 2004 Jan; 269(2):130-33.

25.  lan Donald. Hydramnios and Oligohydramnios In: Renu
misra editor. Practical Obstetrics Problems. 7" ed. New

Delhi: Bl Publications.2014.p.381.

127



26.  Kilpastrick S.J, Suffered K.L , Pomeroj et al. Maternal
hydration increases amniotic fluid index. Obstet gynecol
1991;78:1098-1102

27.  Cunningham FG, Gant Norman F, Leveno KJ, et al.
“Intrapartum assessment” Chapter 14 in Williams Obstetrics,
21 st Edn, Mc Graw Hill 2001: 330-360 pp.

28. Smith CV, Phelan JP, Paul RH, et al. “Fetal acoustic
stimulation testing-11 Aretrospective analysis of fetal acoustic
stimulation test” Am J Obstet Gynecol 1986 ; 155 : 131-134.

29. Kaizad Damania. Biophysical methods of assessing fetal
well being chapter 31 in Pregnancy at risk — Current concept 4
th Edn, Usha Krishna, DK Tank. Jaypee Bros: New Delhi,
2001. 172-176 pp.

30. Williams K, Farguharson D, Bebbingtomm et al. “A
randomized controlled clinical trial comparing NST versus
Doppler velocimetry as a screening test in high risk
population”. Am J Obstet Gynecol 2000 ; 182: 109.

31. Manning FA, Platt LD, Sipos L. “Antepartum fetal
evaluation: Development of fetal biophysical profile”. Am J

Obstet Gynecol 1980 ; 136: 787.

128



32. Magann EF, Chouhan SP, Kinsella MJ, et al. “Antenatal
testing among 1001 patients at high risk : The role of
ultrasonographic estimate of amniotic fluid volume”. Am J
Obstet Gynecol 1999 ; 180: 1330-1336.

33. Phelan JP ah Mo Smith CV et alamniotic fluid index
measurements during pregenacy J.Reprod Med 1989;32:601-
604.

34. Collen B, Morgan mark A, Garite TJ. “The impact of
amniotic fluid volume assessed intrapartum on perinatal
outcome” Am J Obstet Gynecol 1995; 173: 167-74.

35. Erika H.Banks, David A. Miller “Perinatal risks
associated with borderline amniotic fluid index” Am J Obstet
Gynecol 1999; 180: 1461-63.

36. Jeng CJ, Lee JF, Wang KG, Yang YC, Lan CC. Decreased
amniotic fluid index in term pregnancy. J Reprod Med1992;
37:789-792.

37. Baron C, Morgan MA, Garite TJ. The impact of amniotic
fluid volume as- sessed intrapartum on perinatal outcome. Am

J Obstet Gynecol 1995; 173:167-174.

129



38.  Kwon JY, Kwon HS, Kim YH, Park YW. Abnormal
Doppler velocimetry is related to adverse pregnancy outcome
for borderline amniotic fluid index in the third trimester. J
Obstet Gynecol Res2006; 32:545-549.

39.  Gumus II, Koktener A, Turhan NO “Perinatal outcomes of
pregnancies with borderline amniotic fluid index.” Arch
Gynecol Obstet.2007; 276(1):17-9

40. Banks EH, Miller DA. Perinatal risks associated with
borderline amniotic fluid index. Am J Obstet Gynecol 1999;
180:1461-1463.

41.  Maryam Asgharnia, Roya Faraji, Fatemeh Salamat, Babak
Ashrafkhani, Seyedeh Fatemeh Dalil Heirati, Samira Naimian
“Perinatal outcomes of pregnancies with borderline versus
normal  ammniotic  fluid index” Iran J  Reprod
Med.2013;11(9):705-10.

42. Kreiser D, El-Sayed YY, Sorem KA, Chitkara U,
Holbrook RH, Druzin ML. Decreased amniotic fluid index in
low-risk pregnancy. J Reprod Med 2001; 46:743-746.

43.  Luo X, Huang Y, Liang R. Analysis of 196 cases of trial
of labor with bor- derline oligohydramnios assessed by
ultrasound [in Chinese]. Zhonghua Fu Chan Ke Za Zhi 1988;

33:585-587.
130



Glossary

131



GLOSSARY
AFV- Amniotic fluid volume
AFI — Amniotic fluid index
MVP — Mximum vertical pocket
NST — Non-stress test

PAH — Para amino hippurate

PPROM — Preterm premature rupture of membrane

CNS - Central nervous system

CST — Contraction stress test

S/D — systolic diastolic ratio

PNM — perinatal mortality rate

FHR — Fetal heart rate

BPM — beats per minute

BT — Bleeding time

CT — Clotting time

Hb — hemoglobin

LSCS — Lower segment caesarean section
ARM — Artificial rupture of membrane
ECG — Electrocardiogram

Mm — Millimeters

Cm — centimeters

MI — milliliters
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PROFORMA
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PROFORMA

Name:

Age:

Ip no:

Husband name:

Gravida: Para:

Booked/unbooked:

Presenting complaints:

Menstrual history:

Marital history:

Obstetrical history:
LMP

Past surgical history:

Past Medical history:

Family history:

Personal history:

Socio-economichistory

General examination:

Built : Sensorium: Anemia;

BMI:
Temperature :

Pulse :

Abortions:

EDD

Edema :
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BP :

RR:

Systemic examination:
CVS:
RS:
CNS:

Obstetrical examination:
Fundal height:

Acting

Presenting part

Clinical evidence of oligohydramnios:

Fetal heart sound
Estimated fetal weight:
Pelvic examination:
AdmissionCTG:
Diagnosis:
Investigations:  urine albumin: Hb%:
Ultrasound :
AFI
Labor:
Induced / spontaneous :

Induction-delivery interval:

others :
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Appearance of amniotic fluid: clear / thick meconium / thin meconium

Intrapartum CTG:
Maternal outcome:
Mode of delivery:
Delivery notes:
Operative notes:
Indication for Iscs:

Post op complications:
Fetal outcome:

Apgar score : 1 min

Birth weight :

Admission to neonatal ward :

Perinatal morbidity:

Perinatal mortality:

5min
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Master chart
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CONTROL GROUP

SNo | Name | Age | PNo | Ot | Ga | ami | nsT | FH | Induced | o 'dngt.:‘r’li’yl Indication | AF | APEEr | APGar | BWE | NICU | Neo | Materal
1 | Vanitha | 32 | 40803 | Primi | 37 | 6 | NR VD | LSCS 1 M | 610 | 910 | 2.8 1 0
2 | vembu | 27 | 40584 | Primi | 40 | 8 R | LN/epi 1 c | 810 | 910 | 33 2 - 0
3 Freida 24 | 40600 | Primi | 38 | 6 | NR VD s LSCS 2 FD M | 510 | 810 | 35 1 - 1
4 | Lakshmi | 25 | 40837 | Primi | 39 | 7 R s LN/epi 2 c | 810 | 910 | 27 2 - 0
5 Jesima | 19 | 40761 | Primi | 40 | 8 R | LN/epi 1 c | 610 | 810 | 27 2 - 0
6 | Sankari | 22 | 40491 | G2plll | 40 | 7 | NR VD | LSCS 1 FD M | 810 | 910 | 28 1 - 1
7 | Fathima | 23 | 40772 | G2p11l | 38 | 6 R | LN/epi 2 c | 810 | 910 | 33 2 - 0
8 Latha 27 | 40465 | G2p1ll | 39 | 7 R s LSCS 1 c | 810 | 910 | 35 2 - 0
9 Vijaya | 35 | 40493 | Primi | 38 | 5 | NR LD | LSCS 1 c | 610 | 80 4 1 - 0
10 | Revathi | 28 | 40983 | Primi | 37 | 8 R | LN/epi 1 c | 710 | 1010 | 27 2 - 0
11 | Kanaga | 23 | 40449 | G2plll | 39 | 6 | NR VD s LSCS 1 c | 810 | 90 3 2 - 1
12 | Fathima | 19 | 40803 | Primi | 40 | 5 | NR VD | LSCS 1 FD M | 810 | 910 | 31 1 - 0
13 | Gomathi | 22 | 39482 | Gzal | 37 | 8 R | LN/epi 2 c | 810 | 910 | 27 2 0
14 | Gomathi | 28 | 40775 | G2pill | 38 | 6 R s LN/epi 1 c | 810 | 810 | 35 2 0
15 Rajeiswar 19 | 28273 | Primi | 37 7 NR ED s LN/epi 1 c | 710 | 9110 | 2.75 2 0
16 Malar 27 | 27018 | G2 39 | 7 | NR ED | LN/epi 1 c | e10 | 80 2 1 0
17 | Bakya 29 | 27884 | G3p212 | 40 | 7 R s LN/epi 1 c | 810 | 910 | 35 2 0
18 Kalai 25 | 28667 | Gzplll | 40 | 8 R s LN/epi 2 c | 710 | 910 | 25 1 0
19 | Bhuvana | 27 | 27714 | Primi | 40 | 5 | NR VD | LSCS 1 FD M | 610 | 910 | 275 | 1 0
20 | landevi | 26 | 18350 | G2plll | 40 | 8 R s LSCS 2 c | 810 | 910 | 35 2 1
21 | Kavitha | 21 | 28342 | G2plil | 40 | 6 | NR VD s LN/epi 1 M | 810 | 910 | 28 1 0
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22 Kanaga 23 28362 | G2plll 39 R LN/epi C 8/10 8/10 2.75 0
23 Sundari 33 28276 | G3p212 38 NR VD LSCS FD M 8/10 9/10 2.9 1
24 Shobana 25 28320 Primi 37 R LSCS C 8/10 9/10 2.9 0
25 Chitra 20 28364 Primi 38 NR ED LSCS C 7/10 8/10 2.4 2
26 Sudha 24 28354 | G2plll 38 R LN/epi C 8/10 9/10 3 0
27 Priya 22 28426 Primi 38 NR VD LSCS C 8/10 9/10 2.5 0
28 Saranya 27 28389 Primi 39 NR VD LSCS FD M 8/10 8/10 3.25 0
29 Reka 22 28443 Primi 39 NR ED LSCS C 8/10 8/10 35 1
30 Sureka 25 28530 G2al 40 R LSCS C 8/10 9/10 35 0
31 | Malathi | 22 28‘7‘55 G3p212 | 39 R LN/epi c | &0 | 910 | 25 0
32 Rihana 25 28514 Primi 40 NR VD LSCS M 6/10 9/10 2.6 1
33 Kavitha 23 28470 Primi 40 R LN/epi C 8/10 9/10 3 0
34 Saranya 26 28454 Primi 37 NR VD LSCS M 7/10 8/10 2.2 1
35 Revathi 19 28409 Primi 38 R LN/epi C 8/10 9/10 3 0
36 Parvathi 21 29621 Primi 38 NR VD LSCS FD M 5/10 7/10 2.7 0
37 Kirithika 20 29623 G2al 39 NR VD LSCS FD M 5/10 7/10 2 0
38 Jeeva 23 29638 Primi 39 R LN/epi C 8/10 9/10 2.75 1
39 Nitya 26 29652 Primi 38 NR LD LSCS C 7/10 8/10 2.3 1
40 Yasmin 29 29664 | G2pill 38 NR VD LSCS M 7/10 9/10 3.1 1
41 Rani 25 | 20876 63;’11'1 38 R LN/epi c | s10 | 910 | 29 0
42 Lakshmi 20 29639 Primi 38 NR LD LSCS M 6/10 9/10 3.25 0
43 Roobini 26 29239 Primi 40 R LSCS C 7/10 8/10 3 0
44 Seetha 24 29553 Primi 40 NR LSCS C 7/10 8/10 2.75 2
45 Usha 24 30385 Primi 39 NR LD LSCS C 6/10 8/10 2.3 0
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46 Ameena 23 30319 G2al 38 R LN/epi 8/10 9/10 3.1 0
47 Meena 24 23341 | G3p2l1 39 NR LD LSCS 7/10 8/10 2.9 0
48 Baby 33 31712 Primi 38 NR ED LSCS 7/10 8/10 3.25 1
49 Girija 27 30949 | G2plll 39 NR ED LN/epi 8/10 9/10 3 0
50 Anitha 27 31769 Primi 40 R LN/epi 8/10 9/10 2.75 0
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CONTROL GROUP

SNo | Name | Age ,\'lz ggﬁ; GA | AFI | NST pa':t';'m ”/‘gggﬁd MOD Iggllij\(/:z:'(;/n Indication é Al‘r’ngi‘;‘\r '?)‘r’r?i?\r %‘(‘Q;t N;gu g:a?t M:‘ftf‘zrc’t‘a'
interval h
1 | Chandra | 27 |31841| G3p212 | 40 | 10 R s LN/epi 1 c | 810 | 910 | 23 1 0
2 | Nathiya | 20 |31803| Primi | 40 | 11 R s LSCS 2 c | 810 | 910 | 31 2 1
3 Sheela 19 | 31235 | Primi | 40 | 9 R | LN/epi 1 c | 810 | 910 | 26 2 0
4 Priya 24 | 31669 | Primi | 40 | 12 R | LN/epi 1 c| 710 | 810 | 3 2 0
5 | Poongodi | 21 | 31297 | Gzpill | 39 | 14 | NR VD | LSCS 2 C | 510 | 810 | 34 1 1
6 Roobiya 25 | 31935 | Primi 37 9 R | LN/epi 1 C 8/10 9/10 3 2 0
7 | sabhitha | 20 |31977 | Primi | 37 | 10 R s LSCS 1 c| 810 | 910 | 3 2 0
8 | Vinodha | 23 | 31500 | Primi | 38 | 14 R s LN/epi 2 c | 710 | 810 | 31 2 0
9 | Vanitha | 23 | 34945 | Gzpill | 38 | 12 R s LN/epi 1 c| 710 | 910 | 225 | 1 0
10 Mala 23 | 34941 | Gzp11 | 39 | 11 | NR VD | LSCS 2 FD M | 410 | 810 | 3.9 1 1
11 | Abirami | 21 |35132| Primi | 38 | 10 R | LN/epi 2 c| 810 | 910 | 3 2 0
12 | Menaka | 28 |34038| Primi | 39 | 13 R | LSCS 1 c| 810 | 910 | 225 | 2 0
13 Rani 30 | 34998 | Gzplll | 38 | 10 R s LN/epi 2 c | 810 | 910 | 28 2 0
14 | Marikannu | 21 | 35064 | Primi | 38 | 12 | NR LD s LSCS 2 c | s10 | 710 | 27 1 1
15 | Aiswarya | 16 | 38844 | Primi | 39 | 11 R s LSCS 1 c | 810 | 910 | 28 2 0
16 | llakiya | 20 | 38606 | Primi | 40 | 10 R | LN/epi 2 c | 610 | 810 | 31 2 0
17 | Gokila | 29 |38835| G3p211 | 37 | 9 R s LSCS 1 c | 810 | 910 | 25 2 0
18 | Selena | 32 |40780 | G3p212 | 37 | 12 | NR VD s LN/epi 1 M | 510 | 810 | 33 1 0
19 | Kritka | 23 | 29638 | G2al | 39 | 14 R | LSCS 2 c| 810 | 910 | 271 | 2 2
20 | Nathiya | 27 |29874| G3 38 | 13 R s LN/epi 1 c | 810 | 910 | 23 2 0
21 Veni 21 | 29908 | Primi | 39 | 12 R s LN/epi 2 c | 710 | 810 | 28 2 0
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22 Akila 25 | 30009 | Gzal 40 9 NR ED S LSCS C 7/10 7/10 2.75 0
23 Shobana 23 30135 G2 39 9 R | LN/epi C 8/10 9/10 3.5 0
24 Sangeetha 20 30259 Primi 38 11 R | LN/epi C 8/10 9/10 25 1
25 Soorya 20 30356 Primi 38 11 NR ED | LN/epi M 8/10 9/10 2.8 1
26 Usha 24 | 30987 | Primi 39 12 NR VD S LSCS FD M 7/10 9/10 3.25 1
27 Seetha 26 | 30456 | G2pl 37 10 R S LN/epi C 7/10 8/10 3 0
28 Nayagi 24 30532 Primi 37 9 NR ED S LSCS C 8/10 9/10 3 1
29 Jesina 27 | 35753 | G2plll | 40 9 R | LN/epi C 8/10 9/10 25 0
30 Laksmi 21 30119 Primi 39 10 NR VD S LSCS FD M 5/10 7/10 3.2 0
31 Vinodha 20 | 30897 | Primi 38 11 R | LN/epi C 7/10 9/10 2.2 1
32 Arasi 26 | 30886 | G3p2l2 | 38 12 R S LN/epi C 7/10 9/10 3 0
33 Renuka 21 | 31325 | Primi 39 9 NR VD S LSCs FD M 8/10 9/10 35 0
34 Vasantha 20 30265 | G2plll 40 11 R | LN/epi Cc 8/10 9/10 2.2 0
35 Selvi 25 30764 Primi 40 13 R | LSCS C 8/10 9/10 3 0
36 Eswari 26 32529 G3p2 39 9 R S LSCS C 8/10 9/10 35 0
37 Valli 29 31805 Primi 39 14 NR ED | LSCS C 7/10 8/10 3.25 2
38 Nisha 29 32373 | G2pll1 40 11 NR VD | LSCS FD M 7/10 9/10 2.6 0
39 Kalarani 24 | 30987 | G4p3I3 | 40 10 R S LN/epi C 8/10 9/10 25 0
40 Meena 21 30397 Primi 39 9 R S LN/epi C 8/10 9/10 3 0
41 Vijaya 24 30453 | G2pll1 39 12 R S LSCS C 7/10 8/10 2 0
42 Sheela 24 30563 Primi 38 11 R | LN/epi C 7/10 8/10 24 0
43 Rani 26 30843 Primi 40 13 R | LN/epi o 7/10 8/10 25 1
44 Saranya 27 30245 Primi 40 14 R S LSCS C 8/10 9/10 25 1
45 Jothi 25 21987 Primi 40 11 NR ED | LN/epi C 9/10 9/10 35 0
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46 Sangeetha 21 21567 Primi 39 10 NR ED | LSCS C 6/10 9/10 3 1
47 Valli 20 21450 | G2pll1 38 9 NR VD S LSCS FD M 8/10 9/10 2.9 0
48 Santhi 30 30256 Primi 39 9 R S LSCS C 7/10 9/10 2.8 0
49 Ramya 22 30827 Primi 39 10 R | LSCS C 7/10 9/10 3 0
50 Reena 21 30961 Primi 40 10 R S LN/epi C 8/10 9/10 24 1
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KEY TO MASTER CHART

Obstetric score:
Gravida: Primi-1
G2- 2" gravida
G3-3" gravida
G4-4" gravida
Parity: P1- Paral
P2- Para 2
P3- Para 3
P4- Para 4
GA - Gestational age
AFl — Amniotic fluid index
NST-— Non stress test
R-reactive
NR- non reactive
FH pattern: Fetal heart pattern
ED — Early deceleration
VD — Variable deceleration

LD — Late deceleration
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Induced or spontaneous :

| — induced

S — spontaneous
Induction-delivery interval:

1- <12hours

2- >12 hours
Indication: FD- fetal distress
Amniotic fluid nature:

C- clear

M- meconium stained

Nicu ad(neonatal icu admission) :

1-admitted
2 — not admitted
Maternal effect:
1- No complication
2 — fever
3 — paralytic ileus

4 —wound gaping
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