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Amniotic fluid as a vital sign for fetal

wellbeing

Abstract

Introduction: Amniotic fluid, once thought to merely provide protection and room for necessary
movement and growth for the fetus, is now understood to be a highly complex and dynamic system
that is studied as a data point to interpret fetal wellbeing.

Methods: Assessment of amniotic fluid volume is now routine when performing a sonographic
evaluation of fetal status and is an important consideration in the assessment and management of
perinatal morbidity and mortality."” In this review, we will cover the dynamics that affect amniotic
fluid volume, review methods for measurement and quantification of volume, review definitions for
normative data as related to neonatal outcomes, and provide evidence based guidance on the workup
and management options for oligoydramnios and polyhydramnios in singleton and twin pregnancies.
Conclusions: When abnormalities of fluid exist, appropriate workup to uncover the underlying etiology
should be initiated as adverse fetal outcomes are sometimes associated with these variations from

normalcy.

Keywords: amniotic fluid volume, oligohydramnios, polyhydramnios.

Dynamics

In order to understand how variations in
amniotic fluid volume (AFV) can affect the fetus,
we must first describe amniotic fluid dynamics.
In early pregnancy, the factors that affect AFV are
not well known. It is known that the osmolality
of amniotic fluid (AF) and maternal plasma are
the same, suggesting that the fluid is a transudate
of maternal plasma either across the placental
surface or through the fetal skin.! The fetal skin is
non-keratinised until week 22-25, allowing it to
act as a membrane through which amniotic fluid
can readily pass.” Beyond 24 weeks, the surfaces
in the mouth and nose can act to exchange fluid,
but this is not considered a major source of AFV
regulation.’

The major pathways affecting AF in the latter
half of pregnancy are pulmonary excretion,
fetal urine production, fetal swallowing,
intramembranous movement between fetal
blood and the placenta, and transmembranous
movement across the amnion and chorion. A
fundamental source of AF is the fetal renal system.
This is evidenced by the almost complete lack of
AF in fetuses with renal agenesis. Evidence of a
functioning renal system first starts around 8-11
weeks when urine is initially observed in the
fetal bladder. The dilute urine that is produced is
thought to cause the observed drop in osmolality
and sodium concentration in the AF that persists
until delivery.! As pregnancy advances, urinary
byproducts are observed at two to three times the
concentration found in fetal plasma.* Estimates
of fetal urine output have been made by 3D

measurements of bladder volume and timed
intervals and have been found to range between
7 and 70 mL/hour from 24 weeks until delivery in
two separate studies.>®

Akin to renal agenesis being associated with
low amniotic fluid, disruption in fetal swallowing
is associated with excess AFV. The human fetus
demonstrates swallowing around the same time
that urine production begins.” The ovine model
has historically been an accurate approximation of
human fetal development.” Studies evaluating the
volume of AF swallowed by the fetus were done
primarily in sheep models, and found to range
between 8.75 and 43.2 mL/hr.*® Ovine studies
have also shown that the amount of AF swallowed
daily in late gestation is correlated to the AFV,
suggesting the fetus can react and attempt to
regulate its amniotic fluid surroundings. It is not,
however, thought to be a major regulator of AFV; '
although the fetus is able to modulate swallowing.
Primate studies performed by Minei and Suzuki'!
showed initial development of polyhydramnios
with esophageal ligation, but the hydramnios had
resolved prior to delivery.

Fluid is also excreted from the fetal pulmonary
system. It has been demonstrated in fetal sheep by
Brace, et al.'? that half of secreted lung fluid enters
the amniotic fluid, and the other half is swallowed
upon exit from the trachea. As further evidence of
the entrance of secreted lung fluid into amniotic
fluid, the phospholipids found in amniotic fluid
are produced by pulmonary cells and excreted in
fetal urine. The trachea acts as a one-way valve
in most situations preventing amniotic fluid from
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entering the lungs. Intra-amniotic injection of contrast media
by Liley, et al.'® resulted in few cases of detectable contrast
found in the fetal or neonatal lung. Additionally, meconium
staining is not infrequent with a rate in the literature of 7-27%
based on the population, whereas meconium aspiration past
the trachea is rare, anywhere from less than a percent up to 5%
and usually associated with neonatal hypoxia.'*!> Aspiration of
uncontaminated amniotic fluid has been reported as a cause of
neonatal death confirmed at autopsy.'®!”

Intramembranous exchange of fluid describes the
reabsorption of fluid and solutes from the amniotic compartment
to the fetal blood via the amnion.'"® This is thought to be
regulated at least partially by aquaporins found in the human
chorioamniotic membranes and the placenta, which have been
found to be adaptive to abnormal AF levels and may represent
a possible therapeutic target for abnormal AFV regulation.'®~*!
As the fluid requirements of the fetus increase with increasing
gestation, water flow from the amniotic cavity to the fetal
circulation via fetal membranes increases up to 400 mL/day.*
The osmotic gradient between the amniotic fluid and fetal blood
also drives fluids and solutes from the amniotic fluid into the
fetal blood.* The flow of solutes and fluid, although bidirectional,
are not necessarily equal."*® Transmembranous movement
of amniotic fluid describes the transport of water and solutes
from the maternal circulation to the amniotic compartment
via the placenta.'® This has been found to be an insignificant
contribution to amniotic fluid dynamics.**

Methods of quantifying amniotic fluid

Measurement of amniotic fluid volume can be made directly,
indirectly, or estimated sonographically. Direct measurement is
done at the time of cesarean or uterine hysterotomy.”® Indirect
measurement is done via amniocentesis by dye-dilution techniques.
Dye-dilution using para-amino hippurate has been shown to be
representative of actual AFV obtained by direct measurement
at the time of cesarean delivery.*® Because these techniques to
measure amniotic fluid volume are time consuming, invasive, and
may require laboratory support, amniotic fluid volumes are usually
estimated by ultrasound. Magnetic resonance imaging (MRI) has
also been evaluated as a means for estimating AFV’; however, this
is an impractical approach to everyday screening.

There are four methods of sonographic evaluation of amniotic
fluid volume: subjective assessment, 2 x 2 measurement, single
deepest pocket (SDP), which is also known as maximum vertical
pocket (MVP), and amniotic fluid index (AFI).

Amniotic fluid index, first proposed by Phelan and
Rutherford,”® is the summation of the vertical diameter of the
largest pocket in each of the four quadrants with the maternal
umbilicus as a central reference point. The transducer should
be oriented in the longitudinal plane and there should be a
minimum horizontal measurement of one centimeter for each
pocket. The single deepest vertical pocket was proposed by
Chamberlain® and is simply found by identifying the largest
pocket of amniotic fluid after a global assessment and selecting
the largest vertical measurement with a minimum horizontal
measurement of one centimeter.’’ A two-diameter pocket (cm?)
is calculated by multiplying the depth and width of the largest
single pocket.!

The advantages of sonographic estimates are that they
are simple to perform, easy to teach to residents, midwives,
and nurses, and are reproducible. The disadvantage is that
sonograms are two dimensional representations of a complex,
three-dimensional structure with limited impact on clinical
outcome. The reproducibility of these measurements was
shown by Magann, et al.** comparing all four measurements
in singleton pregnancies with dye-dilution technique across
different operator experiences. The accuracy of subjective
estimates ranged from 65-70% and the accuracy of the three
sonographic estimates were similar, ranging from 59-67%.%*%
These were similar across operator experience. Alarmingly,
none of the techniques consistently identified abnormal AFVs
(oligohydramnios and polyhydramnios). The accuracy in twin
pregnancies in a similar study was even more dismal, ranging
from 7-29%.%*

Throughout multiple studies and trials, no single
sonographic method has emerged superior to the others. A
randomised trial comparing the use of SDP versus AFI during
modified biophysical profiles in complicated pregnancies
showed no difference in delivery mode, NICU admission,
umbilical artery pH, or Apgar score. The only significant finding
was that AFI identified more pregnancies as oligohydramnios
than SDP* This was confirmed in two meta-analyses®®’
comparing the measurement of AFI to SDP. AFI over-diagnosed
clinically insignificant oligohydramnios leading to superfluous
intervention without a difference in outcome, arguing that the
use of SDP for sonographic volume assessment®” may be better.

Maodification of ultrasound quantification
The use of color Doppler has been added as a means to identify
the umbilical cord in amniotic fluid in an effort to better diagnose
oligohyramnios. It has, however, not been shown to aid in
identification of pregnancies with adverse outcomes. Using dye-
determined AFV as the benchmark, Magann, et al.*® compared
gray scale ultrasonography to Doppler color ultrasonography and
found that Doppler not only over-diagnosed oligohydramnios,
but labeled 37% of women with normal AFV as having
oligohydramnios. The use of color Doppler is not recommended
when evaluating amniotic fluid volume.

Sahin, et al* attempted to apply the Cavalieri method,
a mathematical estimate of volumes, to estimate AFV by
ultrasound images. Their results correlated with concurrent
AFI measurements, and although this is a promising theory,
it is complicated to perform and has not been correlated with
pregnancy outcome or directly measured AFV.

3D ultrasound technology has found relevance in the
evaluation of the fetus; however, it has not yet found relevance
in the assessment of amniotic fluid. There has only been one
attempt to assess third trimester AFV with 3D ultrasonography.*’
The authors of that study concluded that 3D volume data sets
are reliable for determining AFV, however, AFV was determined
subjectively by the sonographer based on five volume
acquisitions and compared to the value obtained during the 2D
ultrasound; there was no attempt at calculating a volume based
on a gold standard. Interestingly, in the first trimester, growth
charts have been developed for gestational sac volume and
embryonic volume, the ratio of which correlates positively with
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Figure 1: From Magann, et
al%. Comparison of normal
amniotic fluid volumes (dye
determined
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Table 1: Normal values of amniotic fluid estimates.

or directly measured) across
gestation: Brace and Wolf*
Magann, et af? and Queenan
etal®.

Ultrasound estimate Olighydramnios Normal Values Polyhydramnios
AFI <5cm 5-25cm >25cm

SDP <2cm 2-8cm >8cm

2 diameter pocket <4 cm? 4-50 cm? > 50 cm?

Modified from Magann EF. Olighydramnios: Amniotic Fluid and the Clinical Relevance of the Sonographically Estimated
Amniotic Fluid Volume, J Ulfrasound Med 2011; 30 (11): 1573-85, and The amniotic fluid index, single deepest pocket, and
2-diameter pocket in normal human pregnancy, Am J Obstet Gynecol, 2000; 182 (6): 1581-8.

gestational age.*! Clinical applications for this data have not yet
been developed, but normal versus abnormal early pregnancies
are being investigated to determine if these parameters can help
predict early adverse outcomes such as miscarriage.

Normal volume

Normality can be defined in two ways. Mathematically, it can
represent the majority of the population as expressed by area
under the curve in a Gaussian distributed population. Typically,
the lower and upper 5% are excluded as ‘abnormal’ Normality
can also be defined in terms of outcome. Undesired outcomes are
tracked and measurements associated with these outcomes are
defined as ‘abnormal’ This second definition is more clinically
useful, but much more difficult to define.

Amniotic fluid volume has been defined in both of these
manners as well. The 5th and 95th percentiles have been defined
for AFI, SDP, the 2-diameter pocket, and dye-directed techniques
across gestational ages, as fluid levels have been found to vary
significantly throughout pregnancy. Nomograms for amniotic
fluid in normal pregnancies have been developed by Queenan,
et al. by dye-determined methods**; Moore and Cayle by AFI*;
Brace and Wolfe by dye-dilution and direct measurement*;
and Magann, et al. by dye-dilution, direct measurement, and
sonographic estimate.*>*® Tt is worth noting that although
for diagnostic purposes a single set of cutoffs for abnormal
amniotic fluid volumes are used throughout a pregnancy, the
actual values vary by each week. In the figure below, two studies
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showed amniotic fluid volume increasing steadily in early
gestation and remain relatively stable between 22 and 38 weeks,
thereafter declining until delivery. The third nomogram found
that amniotic fluid volume continues to increase throughout
gestation with a mean volume of approximately 800 mL at term.
Table 1 shows typical references for normal ranges of amniotic
fluid volume based on sonographic estimates.

The outer boundaries of AFI in normal term and postdate
pregnancies (5th and 95th percentiles) was found to be 6.8-19.6
cm and 6.7-17.4 cm respectively by Moore and Cayle* in a
study of 791 normal pregnancies. Magann, et al.*** established
5th-95th percentiles respectively as 4.2-14.9 cm for AFI at
gestational age 37-41 weeks. The 5th-95th percentile was 2.3-6
cm for SDP, and 4.6-38.3cm? for 2-dimensional pocket in the
same study.

A study of over 15,000 patients done by Shanks, et al.*’
showed that AFI less than the 5th percentile versus a cutoff of
5 cm better predicts fetuses at risk for newborn intensive care
(NICU) admission, although this study has been criticised for
its retrospective design and the variable length of time between
the time the measurement was obtained and the time of delivery.
Additionally, an investigation of 291 pregnancies with dye-
determined AFVs in which the 3rd and 5th percentiles of the
AFI were assessed to determine if either of these percentiles
was superior to the fixed cut off of < 5 for the AFI to detect
the 75 pregnancies with oligohydramnios discovered that both
the percentiles (3rd and 5th) and the fixed cut off (< 5) poorly
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identified oligohydramnios, but neither was superior to the
other.*®

Oligohydramnios

Oligohydramnios has been defined as an AFV that is less than
200 mL* or 500 mL.*’ By ultrasound techniques, it has been
estimated as an SDP less than 2 cm,*® AFI less than 5 cm**! or
an AFI that is below the 5th percentile for gestational age,>** or
a subjectively low AFV.*? Borderline fluid has been defined as an
AFI between 5-8 cm or 5-10 cm and has been associated with
fetal malformations if diagnosed at age 24-34 weeks.”>

Low amniotic fluid can be due to underproduction, loss, or
can be idiopathic. Underproduction can be the result of absent
or dysfunctional kidneys, urinary tract obstruction, abnormal
placental function, or maternal dehydration. Loss is due to
rupture of membranes. Appropriate workup for this abnormal
vital sign is the review of maternal history, assessment for
evidence of membrane rupture, anatomic evaluation of the renal
system and bladder, and assessment of placental function and
fetal growth.

Regardless of the etiology, fetuses in pregnancies complicated
by oligohydramnios are at increased risk of adverse outcomes
in the form of cord accidents. Oligohydramnios/anhydramnios
can also result in fetal lung hypoplasia, malformations,
and contracture if it is severe enough and persistent.>
Oligohydramnios was retrospectively evaluated in 7582 fetuses in
high risk pregnancies with normal anatomy. Perinatal mortality
was 11% in these pregnancies versus 0.2% in pregnancies with
normal fluid based on SDP. Borderline fluid of SDP 1-2 cm was
associated with an increased mortality at 3.7%.°° Morbidity such
as cesarean delivery, non-reassuring fetal heart rate patterns,
NICU admission, and meconium aspiration are also increased
in pregnancies complicated by oligohydramnios.”

There is conflicting data that argues that the most significant
risk to the normal fetus with incidental oligohydramnios is
iatrogenic prematurity resulting from the subsequent rush to
delivery.®® Low AF as determined by dye-dilution along with
SGA has been associated with NICU admission (OR 11.1)
but no other measures of infant morbidity” in another study.
A Cochrane review reminds us that SDP identified fewer
pregnancies with oligohydramnios without a difference in
clinical outcome, suggesting this is the ideal test for diagnosis of
low amniotic fluid if normative data is to be based on outcome.*”

It is worth remembering that oligohydramnios may appear
idiopathic at diagnosis, but may be a sign of an anomaly not
detected until after birth. Chromosomal anomalies have been
found in 13% of pregnancies with olighydramnios,*® and late
diagnosis of oligohydramnios in pregnancies with normal
anatomy has also been found to be associated with undiagnosed
renal anomalies up to 9.8% of the time.”

Rupture of membranes (ROM) at any gestational age can
be associated with oligohydramnios and should be excluded
by patient history or clinical exam. In a single study looking at
the diagnosis of ROM, ultrasound alone was shown to have a
sensitivity of 19%, specificity of 100% and positive and negative
predictive values of 100% and 61% respectively.® Most facilities
combine ultrasound evaluation with other modalities for
diagnosis, such as the evaluation of vaginal fluid with nitrazine,

for evidence of ferning, or with monoclonal antibodies to
detect placental a-microglobulin-1 (PAMG-1) (Amni Sure
International LLC, Cambridge, MA).

Amniotic fluid volume in pregnancies with preterm rupture,
although inherently low, can still be a vital sign indicative of
eventual fetal outcome. A group of 31 women with rupture
before 24 weeks gestation were followed for outcomes based on
SDP greater than or less than 1 cm (severe oligohyramnios). The
group with SDP > 1 cm was associated with a longer latency in
live birth in 60% of pregnancies compared to 8.3% in the group
with SDP < 1 cm. The remainder of outcomes, such as sepsis,
chorioamnionitis, and abruption, were not statistically different
between groups.®! A separate group found that AFI was a poor
predictor of survival in pregnancies with PPROM between 16—
24 weeks.®* In 438 pregnancies with PPROM between 30 and 36
weeks, oligohydramnios as defined by AFI < 5 cm was associated
with only decreased latency.®®

Idiopathic oligohydramnios has been found to be responsive
to maternal hydration with no difference in IV versus oral
hydration acutely or long term.®*-¢” The effect, however, is short
lived without continued efforts at hydration.®® Oral hydration
has been shown to change AFI in pregnancies with isolated
gastroschisis.®” It has also shown to increase AFI in women
diagnosed with hypertensive disorders, although to a lesser
extent,”’ possibly reflecting the aberrant placental interface
in hypertensive pregnancies. Women also placed in the left-
lateral position at rest have been found to have an increase in
AFL”" 1t is notable that none of the above studies evaluated
clinically important outcomes. Maternal hydration, therefore,
has a limited clinical application and may help in cases where
adequate amniotic fluid assists in outcome, such as external
cephalic versions or amniocentesis.

Management of oligohydramnios is dependent on the
gestational age when discovered. If discovered after 37 weeks
gestational age, and rupture of membranes ruled out, induction
of labor would not be unreasonable. A retrospective cohort study
evaluating the consequences of induction in 206 pregnancies
with olioghydramnios as compared to 206 spontaneous labors
with normal AFV showed a significant increase in operative
deliveries (forceps, vacuum and cesarean) citing non-reassuring
fetal status as the driving factor. There was no difference found
in neonatal acidosis, Apgar score, NICU admission, or perinatal
morbidity and mortality.”> A prospective study looked at
outcomes in both oligohydramnios and polyhydramnios as
compared to pregnancies with normal AFV. They reported a
56% induction rate with oligohydramnios and 57% cesarean
rate, as well as higher perinatal mortality when all abnormal fluid
pregnancies were compared to normal.”® Unfortunately, there is
no direct comparison in either study of outcomes of inductions
with low and normal amniotic fluid.

There is a single randomised trial evaluating induction versus
expectant management in 54 patients with oligohydramnios
beyond 40 weeks. No difference was found in mode of delivery
or neonatal Apgar score or cord blood pH.”* However, in over
500 United States Maternal-Fetal Medicine members surveyed,
92% would recommend induction without documented lung
maturity before 39 weeks, and 35% before 37 weeks, even though
only one-third of respondents felt induction would decrease
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adverse outcomes.”>® If expectant management is chosen, there
is no consensus on what fetal monitoring is best, or even if fetal
monitoring is necessary; however, the use of Doppler monitoring
in pregnancies thought to be at risk of placental insufficiency
has shown benefit.”” Consistent maternal oral hydration can be
encouraged.

Prior to term, the discovery of oligohydramnios should
initiate a sonographic evaluation if not already undertaken,
focusing on the renal system and bladder as well as fetal growth
and placental function. Chromosomal analysis can be offered to
patients, and premature rupture should be excluded.

The Royal Australian and New Zealand College of
Obstetricians and Gynaecologists recommend a pregnancy with
oligohydramnios be referred to a specialist Obstetrician.”® The
American College of Obstetrics and Gynecology indicates that
oligohydramnios may be an indication for induction of labour.”
The Society of Obstetricians and Gynaecologists of Canada
states that antepartum testing may be beneficial.5*#!

Polyhyramnios

Polyhydramnios has been defined as an AFV of greater than
2000 mL.* By ultrasound techniques, it has been estimated as an
SDP greater than 8 cm,*® AFI greater than 24 cm®' or 25 cm® or
above the 95th percentile for gestational age,*>** or a subjectively
high AFV.*2

Elevated amniotic fluid can be due to decreased absorption,
overproduction, or be idiopathic. Decreased absorption
typically results from a failure of fetal swallowing from etiologies
such as tracheal atresia, tracheal or bowel obstruction, or
neurologic abnormalities such as anencephaly. Chromosomal
abnormalities,** non-immune hydrops, and diabetes are also
recognised reasons for polyhydramnios. Twin-twin transfusion
syndrome (TTTS), another origin of hydramnios, will be
covered elsewhere. Appropriate workup for this abnormal vital
sign is review of the maternal history, possible repeat of 75 g
glucose test, anatomic evaluation of the fetus, and assessment of
fetal growth.

Older studies of pregnancies with polyhydramnios show
an association with macrosomia, premature birth, cesarean
delivery, non-reactive non-stress tests, perinatal morbidity, and
congenital anomalies.®** More recent studies are conflicting.
Increased rates of congenital malformations are consistently
reported; however, perinatal morbidity and mortality vary,®”%
possibly due to the retrospective nature of some studies and
possibly due to improvements in management of underlying
conditions for polyhydramnios.

In a recent study of 788 infants with polyhydramnios, the
rate of congenital malformations was 2.3% compared to 0.13%
in those with normal AE Those with no major congenital
malformation diagnosed were at risk for the development of
respiratory distress and hypoglycemia.?” One hundred eighteen
pregnancies with polyhydramnios as defined by SDP > 8 cm with
a normal fetal anatomical scan, 75 g glucose test, and TORCH
serology, were studied retrospectively by Abele, et al.”® Eleven
of those pregnancies had postnatal abnormalities identified with
the majority being gastrointestinal atresia. Another prospective
study looked at 7111 pregnancies over a two-year period starting
in 2007. Only 50 patients were found to have polyhydramnios,
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but out of those 50, perinatal mortality was reported at 42%,
with 31% of those being due to congenital anomalies.”®

Polyhydramnios has been linked to maternal pre-gestational
and gestational diabetes and fetal macrosomia. A study of
several ultrasound criteria (fetal adipose tissue, asymmetrical
macrosomy, cardiac circumference and width, interventricular
septum thickness, immature appearance of the placenta, and
polyhydramnios) was performed by Perovic, et al.! and found to
have a sensitivity and specificity of 90.9% and 89.6% respectively.
Isolated polyhydramnios has not been found to be a strong
independent predictor of gestational diabetes. Known diabetics
with polyhydramnios have been found to have an increased
hemoglobin A1C indicative of poor diabetic control, however,
there was no significant increase in adverse perinatal outcomes
in those pregnancies apart from iatrogenic preterm deliveries
and elective Cesarean sections not related to fetal macrosomia.”

Management of pregnancies with polyhydramnios, if identified
early, should include sonographic evaluation for anatomical causes,
evaluation for maternal diabetes, TORCH serology testing, and
consideration of isoimmunisation as a cause. If polyhydramnios is
present with a growth restricted fetus, evaluation for chromosomal
abnormalities should be undertaken.” If polyhydramnios is a late
presentation, all the above should be considered, excluding an
anatomical evaluation as this should have already been completed.
Antenatal testing should be initiated at 24 weeks gestation,
although there is no consensus on what type of testing should be
begun, or at what interval.”” This can be left to the discretion of the
physician. There are no recommendations for induction of labor
if discovered at term.

The Royal Australian and New Zealand College of
Obstetricians and Gynaecologists recommend a pregnancy
with polyhydramnios be referred to a specialist Obstetrician.”®
Surprisingly, there are currently no practice management
recommendations from the American College of Obstetrics
(ACOQG), Royal College of Obstetrics and Gynaecology (RCOG)
or the Society of Obstetricians and Gynaecologists of Canada
(SOGC) beyond the statement that antepartum testing may be
beneficial by ACOG and SOGC.%#!

Twins and amniotic fluid

When evaluating the health of the amniotic fluid in twin
pregnancies, singleton growth curves currently provide the best
predictors of adverse outcomes, and the evaluation of fluid with
singleton nomograms is frequently used. This approach appears
reasonable since in the only evaluation of AFV in third trimester
diamniotic twin pregnancies the AFV of each sac was shown to
be similar to that of normal singleton pregnancies.”* Morin and
Lim®® performed a literature review with the Diagnostic Imaging
Committee of the Society of Obstetricians and Gynaecologists of
Canadaand suggest that the SDP be used in each sac with standard
definitions for singleton pregnancies, although they state that
there is not enough evidence to suggest that one method is more
predictive than the others on adverse pregnancy outcome. The
AFI has been used to estimate amniotic fluid volume in twins;
however, when using the summated AFI (measurement of
all four quadrants as is done in singletons but without taking
membrane placement into consideration) the measurement
poorly predicts oligohydramnios and polyhydramnios.®
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Table 2: SDP percentiles in twins across gestation.

EGA (weeks) | 2.5th 5th 10th 50th 90th 95th 97.5" Twin sacs
assessed

<17 2.02 2.11 2.54 3.96 6.48 6.86 6.88 22

17-19 2.13 2.14 2.64 4.07 6.56 6.97 7.02 143

20-22 2.22 2.23 2.79 4.22 6.60 7.04 7.21 276

23-25 2.23 2.28 293 438 6.67 7.19 745 322

26-28 2.29 2.37 3.06 453 6.80 744 7.79 390

29-31 243 2.46 3.20 4.67 6.91 7.64 8.09 323

32-34 244 2.51 3.32 4.80 6.98 7.76 8.27 283

35-37 241 2.54 3.39 4.90 7.01 7.81 8.39 129

Reprinted from: Magann EF, Doherty DA, Ennen CS, Chauhan SP, Shields D, Gjesdal SM, Morrison JC. The ultrasound estimation of
amniotic fluid volume in diamniotic twin pregnancies and prediction of peripartum outcomes. Am J Obstet Gynecol 2007; 196 (6): 570.

e1-6. With permission from Elsevier.

In a single prospective observational study of 299 diamniotic
twin pregnancies, SDP was found to be constant between 17 and
37 weeks with an increase in fetal labor intolerance and neonatal
morbidity in twin pregnancies with hydramnios. Alternate fixed
cutoffs of < 2.2 cm for a low amniotic fluid volume and > 7.5 cm
for a high amniotic fluid volume were suggested in diamniotic
twin pregnancies to identify pregnancies at risk for adverse
intrapartum and neonatal outcomes.”®

Hernandez, et al”’ performed a retrospective review of
1951 twin pregnancies, both dichorionic and monochorionic,
with twin-twin transfusion syndrome excluded. Hydramnios
was identified in 18% of pregnancies, defined as mild (SDP
8-9.9 cm), moderate (SDP 10-11.9 cm), and severe (SPD >
12). Pregnancy outcomes were reviewed and hydramnios was
not associated with preterm delivery, fetal growth restriction,
NICU admission, or neonatal death in either twin pregnancy.
The incidence of major anomalies became more common in
increasing hydramnios in both monochorionic and dichorionic
pregnancies with a prevalence of almost 20% in severe
hydramnios. Severe hydramnios was significantly associated
with stillbirth in monochorionic pregnancies (27% P < .001).

Twin-twin transfusion syndrome carries with it a 3-5 fold
increase in mortality and morbidity.”® It is often uncovered with
ultrasound evidence of discordant fetal weights and amniotic
fluid in monochorionic/diamniotic twins, although it has been
documented in monochorionic/monoamniotic pregnancies.”
When diagnosing TTTS by ultrasound, two criteria are required:
monochorionic/diamniotic pregnancy and the presence of
oligohydramnios in one sac and polyhydramnios in the other.'”
It has been shown that if the difference of amniotic fluid in the two
sacs fail to meet that criteria, but a subjective difference is noted,
TTTS will develop in 15% of those pregnancies.'”! The criteria
for oligohydramnios and polyhyramnios follow singleton values.
Growth discordance and selective growth restriction is sometimes
associated with TTTS, but it is not a diagnostic criteria.'**?*
Evaluation for TTTS in these pregnancies should begin in the
second trimester with weekly surveillance if discordance is detected
and every two weeks evaluation for concordant pregnancies.'®
Selective intrauterine growth restricted (SIUGR) twins should be
monitored with umbilical artery dopplers, keeping in mind that
results will vary based on severity of STUGR.!%*

Management of abnormal amniotic fluid volume in twin
pregnancies does not vary much from singleton pregnancies
with the single exception of twin-twin transfusion syndrome.
Pregnancies with polyhydramnios-oligohydramnios sequence or
those with diagnosed twin-twin transfusion syndrome should be
referred to Maternal-Fetal Medicine for evaluation and potential
treatment as indicated. The diagnosis of abnormal amniotic
fluid in monoamniotic twins does not alter management of
the pregnancy, as antenatal testing should begin at viability
and delivery planned early.!®* The discovery of abnormal fluid
volumes may prompt earlier evaluation of causes such as twin-
twin transfusion syndrome, IUGR, and congenital anomalies.
Dichorionic/diamniotic twin pregnancies should be treated as
described above for singleton pregnancies. In pregnancies where
polyhydramnios is found in both sacs, or in a single shared
amnion, fluid reduction may be necessary for maternal comfort,
and preterm labor may be encountered more frequently.'®>

In summary, amniotic fluid is a highly complex and dynamic
system that should be utilised in the interpretation of fetal
wellbeing. Routine assessment of amniotic fluid volume has
become commonplace with sonography and many options
exist for its estimation. Practitioners should be familiar with
all of the methods above, but choose one method for which to
evaluate their patients, knowing the strengths and limitations of
each. When abnormalities of fluid exist, appropriate workup to
uncover the underlying etiology should be initiated as adverse
fetal outcomes are sometimes associated with these variations
from normalcy. Management options should be related to cause,
if discovered. The ultimate goal of appropriate timing of delivery
while reducing concurrent morbidity and mortality can be
challenging, but continued research in this field will no doubt
continue to elevate clinical practice to this goal.
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