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ABSTRACT
Background: Pelvic dimensions display considerable individual, sexual and racial differences. Fetal pelvis has been
utilized for sex determination as well as for prediction of congenital anomalies such as Down’s syndrome. Congenital
anomalies diagnosed during intrauterine life are sometimes very useful especially if it could be corrected because such
crucial step will lead to normal development of fetuses. Many congenital abnormalities might directly involve the pubic
symphyseal region. Developmental details and morphometric measurements of this joint in fetuses remain unknown or
poorly documented. Methods: The study was conducted in the department of anatomy J.N. Medical College. A.M.U.
Aligarh, on 41 human foetuses, which were divided into five groups according to the gestational age. Group I comprises
foetuses of 14–18 weeks, group II 19–22 weeks, group III 23–26 weeks, group IV 27–30 weeks and group V more than
30 weeks. Vertical height and antero-posterior thickness of the isolated pubic symphysis was measured. Different
dimensions of pubic symphysis. Pattern of growth of pubic symphysis were compared with gestational age. Results:
Anterior and posterior vertical height and thickness of pubic symphysis at all the three levels i.e. upper, middle and
lower grew constantly throughout intrauterine life. Different measurements of pubic symphysis showed variable growth
rates in different groups of foetuses. Conclusion: The present morphometrical study on foetuses gives baseline
dimensions of the symphysis at different gestational age, which can hint towards one of the many congenital anomalies
afflicting it.
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INTRODUCTION
Pelvis can be regarded as a bony ring, which
houses the genito- excretory organs. Part of the ring
formed by the union of hip bones of the two sides
in front at the pubic symphysis, containing a cavity
having two segments, the false and true pelvis;
each having its own dimensions which can be
measured using X-ray or MRI. All pelvic
dimensions display considerable individual, sexual
and racial differences.[1,2] Fetal pelvis has been
utilized for sex determination[3] as well as for
prediction of congenital anomalies such as Down’s
syndrome.[4]
Recent advancement in medical sciences has given
a new concept in which foetuses has become
patients. This new dimension of in-utero fetal
therapy has made studies in foetuses relevant.
Congenital anomalies diagnosed during intrauterine
life are sometimes very useful especially if it could
be corrected because such crucial step will lead to
normal development of foetuses. Many congenital
abnormalities might directly involve the pubic
symphyseal region [gamble]. Information related to
late foetuses are always relevant in newborns and
neonates. Most of the previous studies on pubic
symphysis are in animals.[6]
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Although literature regarding morphometry of
symphysis pubis in adults and children are
available, developmental details and morphometric
measurements of this joint in foetuses remain
unknown or poorly documented.[7] Therefore this
study was undertaken with the aim to find out
different dimensions of pubic symphysis in
developing human foetuses and to possibly
determine the pattern of growth taking place in the
pubic symphysis throughout fetal life and to
compare the result with that in the adults.

MATERIALS AND METHODS
The study which was conducted over a period of
two years between October 2004 to August 2006,
after taking a formal clearance from the
institutional ethical committee, in the department
of anatomy J.N. Medical College. A.M.U. Aligarh
comprised of well preserved 41 human foetuses,
from the department museum. All the Foetuses
were carefully observed for any obvious musculoskeletal anomalies, absence of which formed the
inclusion criteria for the study. Foot lengths of the
fetuses were measured for their gestational age.[8]
For the purpose of study fetuses were divided into
five groups according to the gestational age. Group
I comprises fetuses of 14–18 weeks, group II 19–22
weeks, group III 23–26 weeks, group IV 27–30
weeks and group V more than 30 weeks.
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Dissection of the pubic symphyseal region was
done [Figure 1a, b] and the dissected symphyses
along with pubis were cleaned of all the adhering
soft tissues under a dissecting microscope [Figure
1c, d). Morphometry of the pubic symphysis was
done with the help of digital calipers and the
measurements recorded. Measurements in the
antero-posterior plane (thickness) at the upper end,
in the middle and at the lower end were taken.
Similarly, anterior (ventral) and posterior (dorsal)
height in the vertical plane of the isolated pubic
symphysis were taken [Figure 2a, b]. Statistical
analysis of the readings using students‘t’ test were
done [Table 1].

Figure 1: (a) incision (b) removal of soft tissue & excision of
superior and inferior pubic ramus. Pubic symphyseal region
after isolation(c) dorsal aspect (d) ventral aspect.

RESULTS
The increase in the external anterior vertical height
of pubic symphysis made steady progress
throughout intrauterine life, with highly significant
growth observed in groups II, III and V (p
value<0.001) and significant growth in IV (p
value<0.02). The rate of growth gradually reduced
with gestational age of the fetus [Table 1]. Thus ingroup II the gain in vertical height of the pubic
symphysis was maximum (+43% difference)
gradually decreasing in the last group V to a
minimum value (+4% difference).

Figure 2: measurement of the symphysis (a) anterior vertical
height (b) posterior vertical height.

Table 1: Measurements of pubic symphysis in different groups (AVH-anterior vertical height, PVH- posterior vertical height)
Groups
(n)
Measurement

I(10)

II(10)

Mean
+SD

P
value

AVH

4.57
+0.79

-

%
differe
nce
-

PVH

3.61
+0.56

-

Thickness
Upper end

1.90
+ 0.34

Thickness
middle
Thickness
Lower end

III(7)

P value

6.53
+ 0.72

<0.001

%
differen
ce
+ 43

-

5.58
+ 0.49

<0.001

+55

7.56
+ 0.99

<0.001

+35

9.16
+ 0.94

<0.001

+21

9.63
+ 0.67

< 0.05

+5

-

-

2.81
+ 0.48

<0.001

+49

4.09
+ 0.50

<0.001

+45

4.80
+ 0.56

<0.001

+17

5.59
+ 0.72

<0.001

+16

2.08
+ 0.46

-

-

2.86
+ 0.41

<0.001

+38

4.04
+ 0.51

<0.001

+41

4.77
+ 0.43

<0.001

+18

5.54
+ 0.50

<0.001

+16

1.24
+ 0.29

-

-

1.69
+ 0.27

<0.001

+36

2.54
+0.45

<0.001

+50

2.82
+ 0.42

<0.001

+11

3.96
+ 0.59

<0.001

+40

8.66
+ 0.96

P value

%
differen
ce
<0.001
+ 33

Mean
+ SD

P value

V(7)

Mean
+ SD

The increase in intrapelvic posterior vertical height
of pubic symphysis followed more or less the same
trend as was evident in the external anterior vertical
height [Table 1]. Highly significant growth was
observed in groups II, III and IV (p value<0.001)
and significant growth (P value <0.05) in-group V.
The rate of growth decreasing with gestational age
of the fetus as in anterior vertical height. Thus ingroup II the gain in vertical height of the pubic
symphysis was maximum (+55% difference)
gradually decreasing in group V to a minimum
value (+5% difference).
Anteroposterior thickness of pubic symphysis at the
upper end showed steady growth throughout
intrauterine life [Table 1] as the P value was highly

Mean
+ SD

IV(7)

10.89 + < 0.02
0.94

%
differe
nce
+ 26

Mean
+ SD

P value

11.37 + <0.001
1.00

%
differ
ence
+4

significant (<0.001) in all the groups. There was a
growth spurt in groups II and III i.e. between 19-26
weeks of gestation. The growth was maximum
(+49% difference) during 19-22 weeks and slightly
less (+45% difference) during 23-26 weeks of
gestation. However, it slowed down during later
stages of the intrauterine life i.e. after 26 weeks.
Pubic symphysis in the middle [Table 1], followed
the same growth pattern as was evident at the upper
end with highly significant growth (p<0.001) in all
the groups. The maximum growth (+41%
difference) was witnessed during the 23-26 weeks
of intrauterine life in contrast to upper end that
showed maximum growth (+49% difference)
during 19-22 weeks of gestation.
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Growth pattern of pubic symphysis at the lower end
[Table 1] was quite similar to one witnessed at the
upper end and in the middle. It showed a steady
increase in thickness throughout intrauterine life
with highly significant P value (<0.001) in all the
age groups of gestation. Maximum gain in the
thickness occurred during 23- 26 weeks of
intrauterine life (+50% difference) and in last group
i.e. >30 weeks of gestation (+40%).

DISCUSSION
The pelvic bones are formed by endochondral
ossification in which primary centers of ossification
develops. Cartilage templates for pelvic elements
and lower limb develop by seven weeks. Primary
centers for ilium appear at eight to nine weeks, for
ischium in the third or fourth months and lastly for
the pubis roughly at four to five months.[9]
By the end of second month the two cartilaginous
pubic masses meet and fuse in the midline in the
region of the future symphysis[10] resembling the
adult joint.[11] The pubic symphysis can be seen at
9.5 weeks but is not clearly visible until 18
weeks.[12] At birth the symphysis is 9-10mm in
width[5] the connection between the pubic bones is
uninterrupted, consisting posteriorly and superiorly
of cartilage, anteriorly and inferiorly of
vascularized ligamentous connective tissue.[13]
The prenatal development of the human pelvic
bone and acetabulum has been studied by means of
classical histology[14] and microradiography[15] or
ultrasonography and radiology both.[16]
The fetal development of the pelvis and acetabulum
seems to be highly related to mechanical stimuli,
the most important being the gluteal muscular
activity and the simultaneous pressure of the
femoral head.[17] Antenatal studies have not
revealed much about pelvic morphometry and its
complexities in fetuses or alterations in size and
shape during gestation.
Mean vertical height on the anterior (ventral)
aspect always remained greater than the mean
posterior (dorsal) aspect with significant growth (p
value <0.001) throughout gestational age
suggesting a correlation between the two [Graph 1]
and a possible parameter for fetal age
determination. Many studies on fetal age
determination either by appearance of ossification
centres by radiography[18] measurement of lengths
of the major limb bones by ultrasonography[19] or
after fetal dissection[20] had been done.
No literature is available on fetal pubic symphysis
for comparison. However it is observed in adults
that there is an increase in the symphyseal
component of the pubis with advancing age[21] and
that the joint is more wider anteriorly than
posteriorly[22] this could be one of the possible
reason for the difference in the two heights, which
is reflected in the foetuses also.

Graph 1: comparison between anterior vertical height(AVH)
and posterior vertical height(PVH).

Graph 2: antero-postero thickness in different foetal groups.

If we compare the antero-postero thickness
between the three level of measurements, it is
obvious the mean values at the upper end and in the
middle at different gestational age is more or less
same [Graph 2] and they grew almost at the same
pace(% difference) after 22 weeks of gestation
while at the lower end mean thickness always
remained lower. If we analyze the antero-postero
thickness at all the three level of measurements and
the vertical height of the pubic symphysis then
maximum per cent gain in the thickness of the
symphysis, occurred in group II fetuses i.e.
between 19-22 weeks of gestation which coincides
with the appearance of the primary ossification
centre for pubis [Table 1].
Growth pattern of the pubic symphysis was studied
in different age groups of the fetuses in the
anteroposterior plane at three levels i.e. upper,
middle and lower. No parallel studies exist in
literature for comparison. However in one of the
studies in the pediatric population (2 years and 15
years) Nejad et al reported that the width of the
pubic symphysis decreases during transition from
infancy towards skeletal maturity.[23] This finding
was further strengthened by the findings of Chiba
et al[24] who showed that thickness of the
connective tissue of the pubic symphysis decreases
with age.
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CONCLUSION
Pubic symphysis is longer anteriorly and thicker in
the upper part throughout intrauterine life. The
vertical height (anterior and posterior), of the pubic
symphysis showed spurt of growth in-group II
fetuses. Thickness of pubic symphysis invariably
showed spurt of growth in-group III fetuses.
Thickness of pubic symphysis at all the three levels
i.e. upper, middle and lower grew constantly
throughout intrauterine life. Different measurements
of pubic symphysis showed variable growth rates in
different groups of human fetuses.
The present morphometrical study on fetuses gives
baseline dimensions of the symphysis at different
gestational age which can hint towards possible
intrauterine growth retardation or one of the many
congenital anomalies afflicting it. Further studies are
required to corroborate the findings of this study in
different population groups.
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