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Development of Symphysio Fundal Height Curve
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Abstract:
Objective: To Develop a symphysio fundal height(SFH) curve of pregnant women from 20
weeks of pregnancy onwards; and to find out the relationship of fundal height with different
variables.

Methodology: A cross-sectional hospital based study was conducted from 1t january
2010 to 315t December 2010 on 159 patients with gestation age less than 20 weeks at entry
in the OPD of Department of Obstetric and Gynaecology, Shaheed Suhrawardy Medical
College & Hospital, Shere-e Bangla Nagar, Dhaka,Bangladesh. All the patients were followed
up till delivery.

Results: The measurements of SFH obtained on the basis of 10, 50th and 90th percentiles
and the rate of growth of SFH was approximately 5 mm per week from 24 weeks to 36
weeks and thereafter it was 5-6 mm per week till 40 weeks.Patients with higher socio-
economic class had higher symphysio fundal height. SFH is less in younger subjects. SFH
increases with increased height,weight,gestational age,gravidity of mothers and birth weight
of the baby.Multiparous was predominant and more than one third (34.6%) of the study
patients height belonged to 1.51 - 1.60 meters. The meanzSD gestational age was 39.2+1.4
weeks with range from 28 to 41 weeks. Low birth weight was found 17.0% and the mean=SD

birth weight was 2.8+0.4 kg with range from 1.9 to 3.8 kg.

Introduction:

Perinatal mortality in Bangladesh is extremely high
44/1000 live birth!. This decreases the acceptance
of family planning and increases the preference for
large families to reduce the risk of childlessness. This
in turn leads to overgrowth of population. One of the
major causes of perinatal mortality in Bangladesh is
low birth weight (LBW) of which intrauterine growth
retardation (IUGR) is the majority.? In Bangladesh
low birth weight rate is about 34%." Early diagnosis
of IUGR is important to take preventive measures.

There are several methods for diagnosis of [IUGR
such as, clinical palpation of fundal height in relation
to anatomical landmark such as umbillicus and
xiphisternum, serial measurment of symphtsis fundal
height in centimeters and serial sonography.These
three are the available methods for foetal growth
assessment. Palpation is subjective and has not been
very useful as distance between anatomical landmarks
vary. Serial sonography though accurate is not

practical as screening method for growth assessment
in a developing country. Equipment is expensive and
its operation requires special skill.

SFH measurement refers to the distance (measured
in centimeters) over the abdominal wall from top of
the uterus (fundus) to the upper border of the
symphysis pubis. This measurement is taken along
the long axis of the centralized uterus to the midline
of the abdomen,using a non-stretch tape measure
which remains in continuous contact with the skin
surface of the abdomen.The fundul height
measurement should, in general,corresponds with the
number of weeks of gestation, with an allowance of
1-3 cm variation. A variation of +2 cm is accepted as
normal. So from all points of view, low cost, high
applicability, accepted validity and no potential harm
have been the arguments in favour of SFH
measurements as a routine method to detect fetal
growth disturbances.3
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Carefully performed serial uterine fundal height
measurements throughout gestation are a simple,
safe, inexpensive and reasonable accurate screening
method that may be used to detect many small for
gestational age fetuses. Measurement the height of
the uterine fundus above the symphysis can provide
useful information.It is demonstrated that between 20
and 31 weeks the fundal height in centimeters equals
the gestational age in week*It also has high
applicability and acceptable validity®. Systematic
measurement of the upper border of symphysis pubis
and the pregnant uterine fundus was first described
by Mc Donald®. There was report that lack of uterine
growth and leveling off of the growth curve during the
third trimester agreed with a diagnosis of placental
insufficiency®.

Considerable variation in abdominal length, the
location of umbilicus and the fundal height were
reported and it was found to be impossible to assess
fetal maturity by a level in weeks of gestation. For
that reason, the fundal height and its relation to
abdominal landmarks seems to be of limited value’.
Growth is frequently used to measure the nutritional
status of population and individuals. Well known
examples include infant weight chart and ultra
sonogram fetal biometry®. In order to enhance the
detection of intrauterine growth disturbances in
routine care serial symphysial fundal height
measurement were reported. Surveillance of serial
symphysis-fundal height measurement demanded the
use of reference chart, such a chart from the Cardiff,
Wales8. In Bangladesh we do not have any reference
chart of symphysio fundal height of our pregnant
mothers. The chart/curve which we usually use is
not from the same ethnic group as ours. Most of the
countries have their own reference SFH chart for
early detection, possible correction in time and
appropriate preparation for delivery. There is an
urgent need to develop a SFH chartin Bangladesh.So
this study was undertaken to develop a SFH chart for
Bangladeshi pregnant women.

Methods:

A cross-sectional hospital based study was conducted
in Department of Obstetric and Gynecology, Shaheed
Suhrawardy Medical College & Hospital, Shere-e
Bangla Nagar, Dhaka from 1StJanuary to 31St
December, 2010. All consecutive subjects fulfilling
inclusion criteria during the study period were enrolled
in the study. Informed consent were taken from the
participants and clearence from the ethical committee
was also obtained.

Chowdhury Taslima Nasrein et al.

Data was collected by direct interview, physical
examination, investigation and reviewing records of
the patients using a structured data collection
instrument.To complete all the measurements of SFH
of women who were recruited around 20 weeks of
pregnancy were regularly followed up. All subjects
were followed up regularly upto 40 weeks of gestation.

Inclusion criteria were Known date of last menstrual
period; gestational period less than 20 weeks at entry;
regular menstrual cycle of 28+2 days; uneventful
singleton pregnancy and delivery; weight between
the 10th and 90th centile for gestational age
according to Lubchenco (1963) birth weight curves
and delivery between 37 to 42 weeks.?

Women having any medical disorder or complication
were excluded from the study.

Examination Methods:

The patient was positioned supine with only one pillow
under the head for support, and fundus was identified
without applying pressure on abdomen. The upper
edge of the fundus was marked on the surface of the
abdomen using a pen. Atape calibrated in centimeter
was applied over the abdominal curvature from
symphysis pubis to the top of the uterine fundus,
which was identified by palpation. The measurement
was made after evacuation of the bladder and the
tape was applied with the marking away from the
examiner to avoid prejudice. A measurement was
also taken of total maternal abdominal length i.e. from
the upper border of the symphysis pubis to
xiphistemum. Symphysio fundal height was measured
at 2 weeks interval.

To derive the normal symphsio fundal height curve
weekly means were calculated. The standard
deviation of the measurement at each week of
gestation was used to calculate the centiles norms,
assuming normal distribution. These means and
centiles then were used to construct the curve. The
statistical methods used here, were in agreement with
the study conducted in Cardiff°.

Results:

Majority (79.9%) of the patients were found to be of
20-34 years; 10.7% were of<20 years and 9.4% were
>30 years age group.Regarding the level of education
most (44.7%) of the patients has completed their
secondary education. Majority of the patients were
housewife and most of them came from middle socio
echonomic class. Most (66.0%) of the patients came
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from rural area. Regarding parity, 92(57.9%) were
multi and 67(42.1%) were primi.The mean+SD parity
was 2.0£1.3 with range from 1 to 6.

Regarding height of the study patients, they were
divided into four height groups. More than one third
55(34.6%) of the study patients height belonged to
1.51 - 1.60 meters followed by 51(32.1%) had £1.40
meters and 40(30.8%) had 1.41 — 15.0 meters of
height. The mean+SD height was 1.5+0.1 meters
with range from 1.3 to 1.7 meters.
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Table | shows the gestational age of the study patients
and they were divided into three gestational age
groups. Maximum 154(96.9%) of the study patients
had 38 to 40 weeks of gestational age and the
meanzSD gestational age was 39.2+1.4 weeks with
range from 28 to 41 weeks.

Tablelll
Distribution of the study patients according to
birth weight of the newborns (n=159)

Birth weight (kg) Number of Percentage
Table| patients(n=159)
Distribution of the study patients according to 1.9-24 27 17.0
gestational age (n=159) 25-3.0 94 59.1
Gestational Number of Percentage  >3.0 38 23.9
age (wks) patients(n=159) Mean+SD 28104
28-34 3 1.9 Range (min - max) (1.9-3.8)
35-37 2 1.3
38-40 154 96.9 Table Il shows the birth weight of the new born and
Mean+SD 392414 observed that, !ow bir.th was found 27(17.9%) and
Range (min - max) (28-41) ]E:\:mmf.agntisgsb:(r:;r.\ weight was 2.8+0.4 kg with range
Table lll
Fitted Centiles of uterine height (cm) for gestational age (estimated)
Gestational age (wks) n 10th 50th 90th MeantSD (Min-max)
24 36 22 25 27 24.7+2.0 (20-29)
26 13 23 25 27 24.8+1.6 (23-27)
28 80 26 28 32 28.4+2.3 (21-35)
30 14 28 30 33 29.9+1.8 (27-33)
32 123 30 32 33 31.4+1.8 (25-36)
34 17 30 32 34 32.1+1.8 (28-35)
36 134 33 34 36 34.3+1.6 (27-37)
38 96 33 35 36 34.8+1.4 (30-39)
40 29 34 35 38 35.4+1.5 (31-39)

The above table (table-1ll) shows the fitted centiles of uterine height (cm) for different gestational age

(estimated).

As can be seen above, the regression of best fit is given when a=-0.020, b=1.97 & ¢=-11.362. Where a and
b are coefficient and c is constant. The form of a quadratic equation of regression is given by y= aw2+bw+c.
Here, w= independent variable (uterine height). Substituting the values for a, b, and c into this form gives the
equation for the quadratic function best fitting the data set:

y=11.362+1.974w-0.020wW?
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Fig. 1: Scatter plot of symphysio fundal height vs.
gestational age (based on 561 measurements)
combined with the locally composed 101" and 90t
centile curves.

Fig.-1 shows scatter plot of SFH versus gestational age
SFH at different gestational age (between 22-40 weeks)
was been plolted as 10t 50t and 901" percentile.

Discussion:

Although tape measurement of SFH is simple,
inexpensive, and non-invasive, the technique is still
not widely used in clinical practice worldwide. This is
probably because of the unavailability of standards
for the charts, and the supposed need for SFH charts
for each community. There is also the problem of
intra and inter-observer variations, the relatively
moderate screening power, and interpretation
difficulties in women who are not sure about the date
of their last menstrual period.

This cross-sectional hospital based study was carried
out with an aim to measure serial symphysio fundal
height chart, find out the serial clinical profile of the
pregnant mothers, construct a chart and curve with
period of gestation and symphysio fundal height and
observe the social gradient of symphysio fundal height
and also to compare the ultra sound findings with
symphysio fundal height.

The height of the current study patients were divided
into four height groups and found that more than one
third (34.6%) of the study patients height belonged
to 1.51 - 1.60 meters; 32.1% had < 1.40 meters and
30.8% had 1.41 — 15.0 meters of height. The
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meanzSD height was 1.5+0.1 meters with range from
1.3 to 1.7 meters. Similarly, Walraven et al."? found
meanxSD height was 1.54+0.08 meters with ranged
from 1.45 to 1.72 meters. Challis et al.’" showed
mean height was 1.6£0.065 meters in their study.
Rai et al.'2 observed the maternal height ranged from
1.40 to 1.67 meters with the mean of 1.52 meters.

In this study it was observed that maximum (96.9%) of
the study patients had 38 to 40 weeks of gestational
age and the meantSD gestational age was 39.2+1.4
weeks with a range from 28 to 41 weeks. Rai et al.?
observed gestational age between 29 to 40 weeks of
gestation and Challis et al."! observed 20 to 41 weeks
of gestation which are comparable with the current study.

In this current study it was observed that the birth
weight of the new born was found low at birth 17.0%
and the mean+SD birth weight was 2.8+0.4 kg with
range from 1.9 to 3.8 kg, which closely resembled
with Challis et al.!! study, where the investigators
found the mean birth weight was 2.91 kg and low
birth weight (<2500 g) occurred 16.0% in their study.
Similarly, Rai et al.’2 found the mean weight of the
babies was 2.9 kgs.

In this current study the measurements of SFH
obtained on the basis of 10, 50th and 90th percentiles.
Increase in SFH measurement expressed as
percentiles is similar to that of mean with standard
deviation. The rate of growth of SFH was
approximately 0.5 cm per week from 24 weeks to 36
weeks and thereafter it was 5-6 mm per week till 40
weeks. Rai et al. (1995) mentioned in their study that
difference between mean and the SD were uniform
in all weeks of gestation and found that the mean
SFH increased from 18.9 cm at 20 weeks to 34.4 cm
at 36 weeks. From 36 weeks to 40 weeks the increase
was only 2.86 cms. The measurements obtained were
also arranged on the basis of 10, 50th and 90th
percentiles, which is consistent with the present study.
The rate of growth of SFH was approximately 2.1 cm
per week from 29 weeks to 32 weeks and thereafter
it was 7-8 mm per week till 40 weeks. Almost similar
crossponding values obtained by Walraven et al.®,
Belizen et al.'3, Mathai et al.'4, Steingrimsdottir et
al.’® and Munjanja et al."8.

In this current study it was observed that, mean
symphysio fundal height was found 29.5 cm in <20
years, 31.8 cm between 20 - 25 years age group,
31.7 cm between 26 - 30 years age group and 31.7
cm in more than 30 years of age. Symphysio fundal
height increased with height, which was 31.3cm in
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<140 meters height followed by 31.5 cmin 1.41-1.51
meter, 31.7 cmin 1.51 to 1.60 meter and 31.9 cm in
1.61to 1.70 meter. Maximum mean symphysio fundal
height was found in the weight group of 51 to 60 kg
which was 31.8 cm. Symphysio fundal height
increased with birth weight and found mean
symphysio fundal height was 31.1cmin 1.9 -2.4 kg
birth weight; 31.6cm in 2.5 — 3.0 kg and 31.9cm in
>3.0 kg. Maximum mean symphysio fundal height
was observed in patients with para 6 which was 36.7
cm and para 1 to para 5 lays between 31.1cm to
32.1cm symphysio fundal height. Patients with higher
socio-economic class had higher symphysio fundal
height which was 35.7 cm followed by middle class
(35.6 cm) and lower class (35.4cm).

Conclusion:

A demographically specific symphysio fundal height
chart is a simple tool for monitoring intrauterine growth
and screening for abnormal uterine growth. Applying
this chart in routine antenatal check up may reduce
unnecessary ultrasound in fully equipped settings and
reduce unnecessary referring for further
investigations in resource deprived settings.

Recommendation:

Most of the countries have their own reference SFH
chart, but still in Bangladesh there is no reference
SFH chart for pregnant mother. So this chart can be
used as reference SFH chart for Bangladeshi
pregnant mother.
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