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ABSTRACT

BACKGROUND

Amniotic fluid volume assessment is important during the pregnancy because of the association between abnormal levels of
amniotic fluid volume and perinatal morbidity and mortality. Gray-scale sonography is a method usually used to assess the
amniotic fluid volume. It is hypothesized that colour Doppler can decrease amniotic fluid volume measure. We aimed to compare
the amniotic fluid volume obtained with gray-scale and colour Doppler sonography.

MATERIALS AND METHODS

In this descriptive-analytical study, 440 pregnant women were included, who were referred to the sonography center of Shahid
Beheshti Hospital in Babol, north of Iran, for foetal health assessment during 2010-2012. The exclusion criteria included the twin
pregnancy and birth defects. Amniotic fluid volume was primarily measured by the gray-scale sonography using the single deepest
pocket measurement method, and then the same pocket was measured by colour Doppler if the foetus did not move.
Oligohydramnios was defined as an amniotic fluid volume less than 2 cm.

RESULTS

The mean maternal age was 26.12+4.83 years (16-42 years old). The mean gestational age of the subjects was 32.28+5.71 weeks,
ranging from 13 to 40 weeks. The mean amniotic fluid volume with gray-scale sonography was significantly more than that with
colour Doppler sonography (4.47+1.06 cm versus 4.26+1.32 cm, p<0.0001). Two patients (0.5%) with oligohydramnios were
detected by gray-scale, while this rate was 28 (6.4%) based on colour Doppler (p<0.0001).

CONCLUSION
Our results indicated that colour Doppler ultrasound can increase the diagnosis of oligohydramnios. We propose to use the colour
Doppler for measurement of amniotic fluid volume in pregnant women to improve accuracy of amniotic fluid volume evaluation.
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BACKGROUND Sonography is a non-invasive and reproducible method
The measurement of amniotic fluid volume will give us and its inter-observer and intra-observer errors are less than

important information about the function of an embryo's
kidney, as well as function of placenta. Amniotic fluid volume
is one of the acute characteristics of foetal movements and
foetal heart rate reactivity due to direct connection to the
health of the foetus and high sensitivity and predictive
values.(12) There are two types of amniotic fluid volume
measurement, including amniotic fluid index and single
deepest pocket. Amniotic fluid index is one of the most
important components to evaluate the biophysical profile.(34)

In most cases, the diagnosis of low amniotic fluid volume
is not possible or difficult.(5.6)
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0.7.78) In the sonography centers, measurement of amniotic
fluid index and single deepest pocket is often conducted by
gray-scale sonography. Considering that in the third
trimester of pregnancy, the umbilical cord is very clear or
hypoechoic, it is observed as amniotic fluid. If the umbilical
cord is found in the measured pocket, it might not be seen on
gray-scale sonography, but is diagnosed by colour Doppler
ultrasonography, consequently, it is effective on the amniotic
fluid measurement.(9.19)

Practically, in several cases, there are conflicting results
between colour Doppler sonography and gray-scale
sonography in measurement of amniotic fluid volume, that is,
colour Doppler reports a lower or normal range for amniotic
fluid volume, but the gray-scale sonography shows
significantly higher ranges for the same amniotic fluid
volume. Considering these differences, we aimed to assess
the accuracy of the gray-scale sonography in comparison with
colour Doppler sonography in measurement of amniotic fluid
volume, supposing that colour Doppler imaging may be
associated with increased diagnostic accuracy of low
amniotic fluid volume.
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MATERIALS AND METHODS

In this descriptive-analytical study, 440 second or third
trimester pregnant women were enrolled, who were
routinely referred to the sonography center of Shahid
Beheshti Hospital in Babol, Northern Iran, for foetal health
assessment during 2010-2012. The inclusion criteria for this
study included gestational age of 20-40 weeks by the certain
last menstrual period and uncomplicated singleton
pregnancy. All cases of twin pregnancy and birth defects were
excluded from the study.

In this method, the amniotic fluid volume was firstly
measured by the gray-scale sonography using the single
deepest pocket measurement method, and then the same
pocket was measured by colour Doppler if the foetus did not
move. If the foetus moved during the measurement which
caused the displacement of the umbilical cord or organs, the
procedure should be repeated, and the other quadrants were
used for measurement. All sonographies and record
information were performed by a doctor and two types of
9900 Medison ultrasound equipped with the colour Doppler
with 3 to 7 MHz probes and the Acuson X-300 with 2 to 5
MHz probes.

Variables such as foetal age, maternal age and obesity,
parity and amniotic fluid volume measured by gray-scale and
Doppler sonography were recorded for each mother
(maternal obesity was divided into thin, normal, and obese
which the criteria were based on the resolution of
sonographic images affected by the patients' subcutaneous
fat). According to the latest classification, the amniotic fluid
volume was categorized as follows: less than 2 cm,
oligohydramnios; 2 to 8 cm, normal; more than 8 cm,
polyhydramnios.(11)

The obtained data were analysed by SPSS software. We
used descriptive analysis to present characteristics of the
subjects. Chi-square and paired t-test were used to compare
the results between gray-scale and colour Doppler methods.
P<0.05 was considered significant. We considered gray-scale
sonography as the standard method to measure the amniotic
fluid volume, and compared the findings by colour Doppler
imaging with the gray-scale results.

The present study was approved by the research ethical
committee of Babol University of Medical Sciences (Code:
MUBABOL.REC.1390.7). The written informed consent was
taken from all pregnant women. The subjects’ information
were kept confidential.

RESULTS

Overall, 440 subjects were included in this study. The mean
maternal age was 26.12+4.83 years old, ranging from 16 to
42 years old. The mean gestational age of the study
population was 32.28+5.71 weeks (13-40 weeks). There were
278 (63.2%) nulliparous and 162 (36.8%) multiparous.
Regarding maternal obesity, 208 (47.3%) were thin, 172
(39.1%) were normal and 60 (13.6%) were obese).

The mean amniotic fluid volume was 4.47+1.06 cm with
gray-scale sonography versus 4.26+1.32 cm with colour
Doppler sonography, which the difference was significant
(p<0.0001). In Figure 1, for each designated amniotic fluid
volume (<2 cm, 2-8 cm, >8 cm), on average the colour
Doppler amniotic fluid volume was less than that of the gray
scale.
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Table 1 shows the results of amniotic fluid volume
measurement by gray-scale and colour Doppler sonographies
in frequency. Two patients (0.5%) with oligohydramnios
were detected by gray-scale, while this rate was 28 (6.4%)
based on colour Doppler, which the difference was significant
according to chi-square test (p<0.0001). Gray-scale and
colour Doppler measures were strongly and positively
correlated (r=+0.898, p<0.0001).

Diagnostic Findings
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Table 1. Detection of oligohydramnios, polyhydramnios
and normal amniotic fluid volume by gray-scale and

colour Doppler ultrasonography (n=440)

* Amniotic fluid volume less than 2 cm.
** Amniotic fluid volume between 2 and 8 cm.
*** Amniotic fluid volume more than 8 cm.

Figure 1. Amniotic fluid volume measurement with the
use of gray-scale and colour Doppler sonography
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Figure 2. Comparison of mean gray-scale and colour
Doppler readings of amniotic fluid volume by
measurement level
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DISCUSSION

In this study, we compared the results of amniotic fluid
volume measurement between gray-scale and colour
Doppler. As mentioned, the number of oligohydramnios
patients diagnosed by colour Doppler was significantly higher
than that diagnosed by gray-scale. A number of studies were
performed to compare the gray-scale and colour Doppler
sonographies on amniotic fluid volume. Most of the studies
were related to the increasing effect of colour Doppler on
diagnosis of the oligohydramnios.

In a study by Magann et al.(12) investigating the clinical
relationship between amniotic fluid volume and sonography,
only single deepest pocket was preferred to assess the
amniotic fluid volume rather than amniotic fluid index due to
increase in the diagnosis of oligohydramnios. Another study
by Magann et al.(13) showed that the mean amniotic fluid
index, single deepest pocket, and two-diameter pocket values
were significantly lower among subjects at <37 weeks'
gestation compared with those at 237 weeks' gestation. The
authors concluded that the single deepest pocket might be
preferable method to assess amniotic fluid volume due to less
false-positive diagnosis of either oligohydramnios or
polyhydramnios. Another research indicated that amniotic
fluid index and also single deepest pocket technique were
both significantly associated with increased detection of low
amniotic fluid volume, when they were used simultaneously
with colour Doppler. In fact, amniotic fluid volume
measurement was associated with a reduction of 20% and
18% when using colour Doppler with amniotic fluid index
and single deepest pocket, respectively.(19 Bianco et al.(15)
compared the measurement of amniotic fluid index with and
without colour Doppler. Oligohydramnios were investigated
using both methods. amniotic fluid index was significantly
reduced and thus diagnosis of oligohydramnios increased in
cases that colour Doppler was added to the standard
procedure. These results are consistent with our findings.

On the other hand, Zlatnik et al.(!6) who examined the
effect of colour Doppler on the amniotic fluid index
measurements, stated that amniotic fluid index measured by
Doppler increases false-positive diagnosis of
oligohydramnios and also may underestimate
polyhydramnios. In a recent study by Odibo et al.(17) they
declared that use of colour Doppler sonography causes
overdiagnosis of low amniotic fluid volume.

We witnessed a good correlation between gray-scale and
colour Doppler in our study, allowing one to predict the
amniotic fluid volume with colour Doppler from the gray-
scale value. However, it was observed that the agreement of
gray-scale and colour Doppler was mainly on normal or high
amniotic fluid volume measures and not on oligohydramnios.

Measurement of amniotic fluid volume during pregnancy
is very important. This is because of that oligohydramnios
can increase risk of perinatal/neonatal mortality and
morbidity.(18-20) Therefore, the accuracy of the techniques
should be considered in this regard by the clinicians. Gray-
scale sonography as a standard method has a widespread
usage in measurement of amniotic fluid volume, however, we
believe that addition of colour Doppler will improve accuracy
of amniotic fluid volume evaluation.

CONCLUSION
The results of the present study showed that colour Doppler
sonography can enhance the diagnosis of oligohydramnios.
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Considering that oligohydramnios can be associated with
perinatal morbidity and mortality, addition of colour Doppler
may be especially useful in cases where standard amniotic
fluid volume measurement is in the low-normal range.
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