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DETERMINATION TILL THE AGE
OF 20 YEARS

By
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From
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Mansoura University, Mansoura, Egypt.

ABSTRACT

Various measuments of the great-
er sciatic notch (G.S.N.) e.g. width,
depth and length of the posterior seg-
ment of the width were measured,
and indices | and Il were obtained
from lateral radiographs of the pelves
of 168 subjecs (78 males and 90 fe-
males). These subjects ranged in age
from one to twenty years. Total and
posterior angles were measured in
each case.

Width, depth and posterior seg-
ment length of the G.S.N. were found
valueless for sexing purposes before
the age of 14 years. After that age till
age of 20 years, these parameters
become highly effective especially, in
females, in sex determination. The le-
ngth of the posterior segment of the
width, posterior angle and idex Il were
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found to be the best paramers, help-
ing to assign the sex of the G.S.N. in
different subjects before puberty. One
can suggest that the growth of the
width of the G.S.N. found in females
before puberty occurs primarily in its
posterior part.

INTRODUCTION

The importance of bones, in gen-
eral, for sex deteremination is well do-
cumented both in anatomy (Boucher,
1957: Jit and Singh, 1966; Goldfarb,
1968) and anthropology (Davivongs,
1963). The greater sciatic notch
(G.S.N.) attracted attention, as early
as 1875, when Verneau (1875) ob-
served that it was narrower in males
and shallower in females. Jovanovic
and Zivanovic (1965); Singh and Pot-
turi (1978) and McMinn (1996) stated
the influence of that sex on the G.S.N.
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whereas the importance of G.S.N.
in differentiation of the pelvic shape
was denoted by Hollinshed and
Rosse (1985); Llewellyn - Jones
(1990); Lindner (1992) and Tortora
(1995). Buchsbaum and Schmidt
(1993) and Cunningham et al.,
(1994), also, emphasized the impor-
tance of the dimentions of the G.S.N
in parturition.

Various meaurements of the
G.S.N. such as depth, length of the
posterior segment and derived indices
| and Il in relation to sex determina-
tion were used (Williams et al., 1995).
Davivongs (1963) found that female
greater sciatic notches were deeper
as well as wider in Austratian abori-
gines. This deviation can be regarded
as a racial characteritistic. Width and
depth of the G.S.N. may be signifi-
cantly different in bones from different
zones (Singh and Gangrade, 1968).
These parameters were found to be
valueless in sex determination (Singh
and Potturi, 1978). Also, index |,
which depends on the depth and
width of the G.S.N. was accordingly
not of much help in the sexing of hip
bones. The posterior angle was the
best single parameter, the length of
the posterior segment and index 11
were high in females, as the widening
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of the G.S.N. has occurred primarily
in its posterior part (Singh and Potturi,
1978).

Most of the previous investigations
were focused on the influence of the
sex on the various parameters of the
G.S.N. in adult human subjects. No
attempt has been made to observe
the influence of age (before puberty)
on the different parameters of G.S.N.
in both sexes. Therefore, the present
investigation was undertaken to study
the changes in parameters of the
G.S.N. before puberty as they could
be demonstrated radiologically and
their relation to sex determination.

SUBJECTS AND METHODS

168 subjects were selected for this
investigation (78 males and 90 fe-
males). They range in age from one
to twenty years (Table 1). They were
selected randomly from subjects re-
ferred to the Diagnostic Imaging De-
partment, Mansoura Faculty of Medi-
cine Hospital.

The subjects were clinically exam-
ined to exclude patients with skeletal
delormities especially those of the
spine and lower limbs. Other congeni-
tal or chronic bone diseases were
also excluded. For each subject, a
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plain x-ray of the pelvis in a true later-
al position was done. In a perfect true
lateral view film, the two greater sciat-
ic notches were superimposed.

The following parameters of the

G.SN. were measured (Figs. 1-6) :

1 - The width of the G.S.N. (AB): the
distance between the base of is-
cheal spine (A) and the posterior
inferior iliac spine (B).

2- The depth of the G.S.N. (CD): A
line drawn from the deepest point
of the concavity of the notch (C)
perpendicular on the line AB,
meeting it at the point ( D)

3- The posterior segment of the width
(BD).

Depth (CD) x 100
4-Index 1 :

9 width (AB)

5- Idex Il : Posterior segment x 100

width (AB)

6- Total angle after construction on
Radiography the triangle ABC and the
depth CD, < ACB denoted total angle.

7- Posterior angle: < BCD.

Statisical analysis :

Statistical analysis was performed
using the student t-test paired values
and p values of less than 0.05 were

considered significant (Armitage,
1983).

RESULTS

The principal parameters of the
G.S.N. and their variabilities were
studied in a sample of Egytian popu-
lation of both sexes at different ages
from one to twenty years. The de-
tailed observations are given in
Tables 1,2 and in figures 1-13.

The depth of the G.S.N.:

In subjects before two years, the
mean value of the depth of the G.S.N.
was 2.55+2.1 cm in male and
1.85£3cm in female. In both sexes
this parameter showed gradual in-
crease from the age of 6 years till the
age of 20 years (Figure. 7). Before 10
years, the difference between the
mean value of the depth in both sexes
was not significant, although it was
greater in males than in females.
From 10-14 years, there was overlap-
ping between the mean value of the
depth in both sexes. The difference
between the value of the depth in
both sexes become significant
(p<0.05) from the age of 14 years on-
wards (Table 1 & Fig. 7).

The width of the greater sciatic
notch (G.S.N.):

MANSOURA MEDICAL JOURNAL
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The width of the G.S.N. showed
gradual increase in mean value in
both sexes, as the age progresses till
the age of 20 years (Fig. 8). In the
young subject before 8 years, this
measurement was found to be greater
in males than in females. Between 8
to 14 years, it became greater in fe-
males than in males. These differenc-
es were not significant. From the age
of fourteen years till the age of 18
years, the width of notch was found to
be significantly greater in females
than in males (Table 1 and Fig. 8).

Posterior segmen of the width
of the G.S.N.:

Among the young subject before
two years, the mean value of this par-
ameter was greater in female
(1.1£0.3cm) than in males
(0.8+0.4cm). In males, as the age
progressed, this parameter showed
slowly and steadily increase in its val-
ue (Fig.9), where as in females, it
showed rapid and progressive in-
crease in values till the age of 20
years. The main value of the posterior
segment was greater in females than
in males at different ages. This differ-
ence was statistically significant (p<
0.05) between both sexes at different
ages before 14 years, and it became
highly significant (p< 0.001) after that
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age (Table 1 and Fig. 9).

Index | of the G.S.N.:

Before two years, the mean value
of index | was 55.8+ 3.5 SD in males
and 53.4+7.1 SD in females. In the fe-
males, this index showed rapid and
progressive decrease till the age of 20
years. In males, it showed progres-
sive decrease till the age of 12 years.
Thereafter, it increased rapidly and
progressively {ill the age of 20 years.
The index | of the notch was signifi-
cantly

Index Il of the G.S.N.:

In young subjects before two
years the mean value of index |l was
29.4+3.8 SD in males and 42.8+3.9 in
females. In males this index de-
creased gradually in its value till the
age of 18 years, whereas in females it
decreased gradually in its value till the
age of 12 years after which it showed
rapid increase in its value till the age
of 20 years. Index Il in females was
significantly greater than that of males
at Jiff age erent ac groups (Table Il &
Fig. 11)

The total angle of the G.S.N.:

At different age groups, the total
angle is greater in females than in
males. Before 12 years, it seems to
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be stationary in its value in both
sexes, ranged between 81.7 to 82.5
in males and 87.9 to 86 in females.
After that age, the valu e of this
angle showed progressive and
significant increase in females, and
males till the age of 20 years. (Table
11 & Fig. 12)

The posterior angle of G. S. N.:
In young subjects before two

389

years, The man value of the posterior
angle was 25.6+7.2 in males and
36.5+3.5 in females. In males, this an-
gle decreased gradually in its value till
the age of 20 years, whereas in fe-
males it showed gradual decreases in
its value till the age of 20 years. Pos-
terior angle value in females is signifi-
cantly greater than that of males at
different age groups. (Table Il and
Fig. 13).

Table (f) : The means and standard deviations of the various parameters of the greater sciatic notch (G.S.N.) (Depth,

width, posterior segment and index 1) .

Age No. of Depth Width Posterior segment Index |
group | Subjects
bears) | £ m | F M. F. M. F. M. F. M.
0-2y ] 6 ]2.55£2.1]11.85+38 | 26242 | 2.7x1.8 | 1.123.6" | 0.8+3.4" | 53.4%7.1 | 55.823.5
2-4y 10 8 | 1.843.2 | 16428 | 3.1226 | 3.4:2.1 |1.2524.5" | 0.944.1* | 53.127.3 | 54.3:4.3
46y 9 8 |2.15¢4.2 ] 1.4544.2 | 3.8+18 3.4+2.8 | 1.344.1" ] 0.9522.6" | 51.8+2.6 54+3.9
68y ¥ 9 |2.25802 ]| 2.0543.2 | 4.121.6 | 4.2:3.4 | 1.423.1 1.6£7.1° | 51.427.7 53:3.6
8-10y 8 6 | 2.45+1.2 | 2.4543.1 | 4.823.2 46428 |1.65£3.6° ] 1.1£3.1* | 50.827.4 | 53.5+4.1
10-12y 10 B8 | 2608 | 2.6543.1 | 5.422.1 4.9:+1.8 |1.75:4.2° | 1.05z4" 50£8.3 52.124.9
21-14y 7§ 8 | 28:36 | 28:3.6 | 56438 | +521.8 |1.9520.6 | 1.0523.1* | 49.5¢7.5 | 54.2459
14-16y 13 8 |3.1#1.2° | 29+1.8° | 6.0£5.1* | 5.324.1* | 2.3£3.1** |1.1544.5** | 48.3£10.3" | 58:7.9*
16-18y 9 B | 3.2242° [2.8521.1"] 61+3.1* | 5.43.2° | 2.4£2.8" | 1.1:2.1* 47£9.2° | 59.6+7.3"
18-20y 1" 9 |3.25:2.1*]| 2.823.5* | 6.224.2" | 6.623.8" | 2.5:1.8" |1.1522.8"" | 46:4.1" | 59.9:49°
TotalNo| 90 | 78

F:Female M:Male

* Significant P < 0.05
** Highly singnificant P < 0.001

MANSOURA MEDICAL JOURNAL
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Table (Il) : The means and standard deviations of the various parameters of the greater sciatic notch (G.S.N.)
(index ii, total angle and posterior angle) .

Age No. of Index I! Total angle Posterior angle
group | subjects (in degrees) (in degrees)
U F. | M Fi M. F. M. F M.
02y 6 | 6 | 428139 | 29.443.8" 85445 825445 | 36.5£35" | 256+7.2"
24y 10 8 | 38.6£3.8" | 26.1145" | B84.8+44 83.814.6 36.544.1" | 25.5+46"
46y 9 8 | 349+4.6" | 23.9+46" | 855t55 832458 | 36.5t44.4° | 25.143.1"
68y 7 9 | 34139 | 24.1445" 86168 82.1156 35544.3° | 23.314.1°

8-10y 8 6 | 33.7H4.2" | 23.945.1° 85+4.7 81.7451 | 347#42° | 226452
10-12 y'” 10 | 8 | 328144 | 21.2438" | 83.9+6.2 | B81.7464 | 33.1136" | 21.7H48"
21-14y 7 8 | 34.8i54" | 21.1134" | 841445 789157 | 33.7#4.7* | 21545.1°
1416y 13 | 8 |38.3i7.4" | 20.114.5" | 85445.1* | 7616.2" | 37.545.0" | 19.7:3.6™
16-18y 9 8 |30.316.9" | 19.54.39"" | 86.448.2' | 72.118.2* | 39.9+5.0" 18.2134

18-20y 11 | 9 |39.945.9" |20.543.2*" | 88548.1* | 80.318.2" | 41.244.1** | 15.244.5"

TotalNo | 90 | 78

F:Female M:Male * Significant P < 0.05
** Highly singnificant P < 0.001

Vol. 30, No. 1 &2 Jan. & April, 2000
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Fig. 1 : Photography of true lateral  Fig. 2 : Photography of true lateral

view radiograph of the pelvis of view radiograh of- the pelvis of
male subject aged two years at female subject aged 3 years at
the region of G.S.N the region of G.S.N

Fig. 3 : Photography of true lateral  Fig 4 : Photography of true lateral

view radiograph of the pelvis of view radiography of the pelvis
male subject aged 12 years at of female subject aged 14
the region of G.S.N. years at the region of G.S.N.

MANSOURA MEDICAL JOURNAL
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Fig. 5 : Photography of true lateral  Fig. 6 : Photography of true lateral

view radiography of the pelvis view radiography of the pelvis
of male subject aged 18 years of female subject aged 20
at the region of G.S.N. years at the region of G.S.N.
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Fig. 7 : Depth of G.S.N. among males and females in different age groups.
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Width of G.5.N
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Fig. 8 : Width of G.S.N. among males and females in different age groups.

Pesterior sagment of G.S.

3 —a
Latt
-
2
.u
.a’
-. 3
15 -
.
..... L s Wi
= ® - Female
a M
] +
/.__-___.4—-_——
03
L]
[ A4 2av a-av v sagy. wav laar feany wav

"y Age in year

Fig. 9 : Posterior segment of G.S.N. among males and females in different
age groups.
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Index | of G.S.
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Fig. 10 : Index | of G.S.N. among males and females in different age groups.

Index il of G.S.
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Fig. 11 : Index Il of G.S.N. among males and females in different age

groups.
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Total angle of 6.8
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Fig. 12 : Total angle of G.S.N. among males and females in different age

groups.
Poslerior angle of G.S.
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Fig. 13 : Posterior angle of G.S.N. among males and females in different age
groups.
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DISCUSSION

For taking the different measure-
ments of the G.S.N. two bony lan-
dmarks were selected: the posterior
inferior iliac spine as the upper point
and base of the ischial Spine as the
lower point. This method was used by
Litterman (1941). Davivongs (1963)
and Singh and Potturi (1978) used the
tubercle of the pyri formis as the up-
per point. Jovanovic and Zivanovic
(1965) used the tip of ischial spine as
lower piont of notch instead of its
base.

In the present study, both the
width and depth of G.S.N. showed
gradual increase in dimensions till the
age of 14 years. The growth pattern
of these parameters followed
approximately the normal growth
pattern of body (Myerscouph, 1982).
During this period, the greater sciatic
notch was found to be wider in males.
Male notches were found to be
deeper. The differences of these
paramelers, in both sexes, were not
significant. The present study showed
that both width and depth are in fact
of little value in sex determination
during this period Similar boserva-
tions have been made earlier by
Greutich and Thoms (1945) and
Daivong (1963) who have reported

Vol. 30, No. 1 &2 Jan. & April, 2000

that both sexes start life with identical
pelves and the major sexual differ-
ences appear at puberty. However,
Boucher (1957) stated that the dis-
tinction between both sexes can be
made even during foetal life.

Index | which depends on depth
and width the G.S.N. was accordingly
not of much help in the sexing of the
G.S.N. before 14 years However,
it was found to be higher in males.
This confirmed the earlier reports ot
Singh and Potturi (1978). From the
age of fourteen years till 20 years, the
greater sciatic notch was found to
be significantly wider (p<0.05) in
females than in males, while male
notches were found to be significantly
deeper (P < 0.05) than those of
females. Index | was accordingly
found to be significantly higher in
males. Similar observations were
given before in adult subjects
(Myerscouph, 1982 and Lindner,
1992) Similarly, the total angle of
the G.S.N showed little differences
between both sexes up to the age of
fourteen years. After that, the total
angie of the G.S.N of the femaie pei-
vis become significantly greater than
that of the male pelvis. Sexual dis-
crimination of the G.S.N could be
made by the use of the posterior seg-
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ment of the G.S.N., index Il and pos-
terior angle.

The fact that the parameters of
the posterior segment and index II
as good sex determination factor
confirms the views of Jovanoic et
al., (1968), who stressed the impor-
tance of the upper segment of
the G.S.N in sex determination. The
widening of the G.S.N found in
females was found to be is an excel-
lent parameter for discriminating
sexual dimorphism at different age

groups.

Singh and Potturi (1978) stated
that, the adult pelvis, the width and
depth of the G.S.N. are useless for
determining the sex. The present
study showed that beside the value of
the depth, width and index | for sexing
purposes in adult subjects, the par-
ameters were useful for sex determi-
nation as early as fourteen years and
to be useless criteria for sexing pur-
pose before that age.

The length of the posterior seg-
ment of the width of the G.S.N, index
Il and posterior angle of the G.S.N
was found to be the most useful par-
ameters for sex determination at dif-
ferent ages before puberty. The mean

value of the posterior segment of the
adult female were more two times
those of male.
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