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Abstract  
The main objectives of this study were to establish standard measurement of Sudanese female pelvis and comparing the measurements with other 
nationalities in order to develop a Sudanese reference document. The study also aimed to describe the, characteristic of Sudanese female pelvis, 
specially the birth canal, and to determine the prevalence of different anatomical variation in different parts of the Sudan. The result of this study 
showed that there were two mains pelvic types in the Sudan, out of four known types in the world, the two types were: The anthropoid pelvis (oval 
birth canal) and the gynaeocoid pelvis (rounded birth canal). The other types of pelves were not common in Sudan. The two types presented as 
following: In north of Sudan 68% of cases were anthropoid while 32% of cases were gyneacoid. In South of Sudan, 30% of cases were anthropoid 
and 70% of cases were gyneacoid. In west of Sudan 49.3% of cases were anthropoid and 50.7% of cases were gyneacoid. In East of Sudan, 22% 
of cases were anthropoid and 78% of cases are gyneacoid. In conclusion, the anthropoid and gynaecoidpelves are common in Sudan. While the 
platopelloid and android pelves are rare 
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INTRODUCTION  

Type of the pelvis. World wide the female pelvis divided  

into  four  types   :The  anthropoid  pelvis [dolicpellic]- with 
long oval pelvic brim the anteroposterior diameter exeeds the 
transverse diameter. The gynaecoid pelvis [mesatipellic] with 
rounded pelvic brim the antero-posterior and transverse 
diameters are of equal length or the former exceeds the latter 
by not more than 1cm. The andoroid [brachypellic] pelvis 
shows  transverse  oval  pelvic  brim,  the  transverse  diameter 
exceeds the anteroposterior diameter by more than 1cm but less 
than 3cm. The platypelloid [platypellic] pelvis has a flat pelvic 
brim,  the  transverse  diameter  exceeds  the  antero-posterior 
diameter by 3cm or more.[4-11]  

The present study confirmed these types with different 
shapes, and measurements in each region of the Sudan. There are 
some factors affecting shape and size of female pelvis, these 
factors occasionally due to :poor socioeconomic  
condition.[shortage of protein and calcium in diet in early stages 
of development.] it play an important role in the life of individual 
community or nation- lack of food or bad nutrition which affects 
the growth of children's bodies, mind and behaviors.[7,17] also 
pelvic deformity due to childhood rickets or adult osteomalacia 
[relatively higher incidence in developing countries.].[18,28] Rickets 
is softening of the bones in children potentially leading to fracture 
and deformity. Osteomalacia is the term used to describe a similar 
condition occurring in adults, generally due to deficiency of 
V.D.[18,21] fracture of the pelvis. All the types of fractures of the 
pelvis after heeling may lead to change in shape and size of the 
pelvis and affect the measurements of the pelvis.[22,24] 
Developmental abnormalities also affecting pelvic shape and 
measurements. Spinal disorders like Lumbar 
kyphosis of the lower dorsal or lumbar region which starts in   
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childhood may alter the shape of the brim of the pelvis, as the 
weight of the body pushes the upper part of the sacrum backward 
and the lower part forward. Shape and inclination of the pelvis my 
be affected. As the result the side walls of the pelvis converge 
forming a funnel pelvis[19,22] [Fig.2-1] [Fig.2-2] [Fig.2-3].  

Fig [2-1] Showing scoliosis and kyphosis of the 
pelvis.1 [17,24] Fig [2-2] The rachitic pelvis.[27,28] [Tracing  
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from a radiograph, arrows showing how pressure of the softened 

bones alters the shape of the pelvis] and Fig [2-3] Showing 

spondylolisthesis,[8] tracing from the radiograph 

showing the subluxation of the fifth lumbar vertebra upon the 

sacrum.  
Lumbar spondylolisthesis: The 5th lumbar vertebra 

with the above vertebral column is pushed forward while the 
promontory is pushed backwards and the tip of the sacrum is 
pushed forwards leading to outlet contraction [fig.2-2].[25,28]  
 
 
 
 
 
 
Fig (2-2) Showing deformity of the Fig (2-3) Showing osteomalacic pelvis 

sacrum ( Naegele's pelvis of the 1[5,25] ( arrows show deformity of 
sacral ala) .[25] bones) 

Lumbar scoliosis: Scoliosis is an abnormal lateral 
curvature of the spine. This lateral deviation may occur in one or 
more of the movable vertebrae, scoliosis is the most common 
distortion of the spinal curvature. This condition may result from 
developmental problems, such as incomplete vertebral 
formation.[6,18] it generally appears in girls during adolescence, 
when periods of growth are most rapid .It causes bays on each side 
of the sacral promontory so that the shape of the brim is 
asymmetrical. Fig [2-1].[6-27] Congenital malformation of the 
sacrum: Present as Naegele's pelvis and Robert's pelvis. These are 
due to the defective development of one or both sacral lateral 
masses so that the sacrum fuses with the ilium on one or both 
sides.[29] [fig.2-2] The high assimilation pelvis occurs when the 
fifth lumbar vertebra is fused to the sacrum [sacralization], thus 
increasing the inclination of pelvic brim, which affects 
engagement of the fetal head. The low assimilation pelvis results 
in a sacrum composed of 4 vertebrae, the first sacral is fused to the  
5th lumbar vertebra [lumbarlization].[24,25] Congenital 
malformations of the limbs: The congenital dislocation of the hip, 
may cause pelvic deformity. The child puts most of its weight on 
the stronger leg, and on this side the pelvis pressed in, with 
flattening of the brim on the same side.[5,6,25] Fig [2-3].  

Environment and social habits. The environment in which 
a women lives has a great impact on her physique and general 
features. It also has an effective role on her psychological structure 
and her culture and customs. The female age. The young female 
has small pelvis, shows shorter diameters of the pelves due to 
incomplete growth, development and ossification of bones. The 
study showed that most of young females have small contracted 
pelvis because the pelvis has not yet matured fully at age <19 year, 
and this may change as consequence of physiologic events, during 
puberty. The young female pelvis grows at an accelerated rate to 
change from an anthropoid to gynaecoid 1.[7,25,5] Several hormones 
act on bone tissue, but over or under production of these 
hormones, can affect growth and regeneration of bone and tissues 
and lead to a number of disorders. These hormones are growth 
hormones, thyroid, parathyroid, androgens and estorogens.[17] eg. 
Excessive androgen which may produce android 
pelvis.Degenerative and autoimmune disorders also can affect 
bones.[31] The risk factors include lifestyle habits, specifically 
exercise and nutrition. Lack of sufficient calcium and vitamin D 
can have a lifelong impact on bone development and strength, 
making even young bones more brittle and prone to fracture. 
Children whose bones are still 

 
forming are recommended to take about 800 mg of calcium daily, 

adolescents should take about 1300 mg of calcium daily. [7, 27]  
MATERIAL AND METHODS 
 

A total of 360 females from all regions of Sudan [North, 
South, West, East and Middle] in different ages, social status, 
socioeconomic and environmental conditions were examined in 
different hospitals in Sudan by different imaging modalities.  

The machines used: Conventional X ray machine of 
different marks were used in this study. These machines were: 
Siemens and Shimazdu. In addition to Dual CT  
scanner machine GE and MRI . 
 

Technique used :The X-ray examination of the pelvis is 
done by different methods as following : Antero-posterior 
projection and Lateral projection.[8,9,10] For assessment of major 
pelvic measurements CT and MRI are preferable and for trauma 
CT is usually the preferred option.  
RESULTS  

The results and analysis of the X-ray findings 
including CT and MRI, which was done from the data collected 
from Sudanese women in different parts of Sudan. The data 
included female age, height, weight, occupation, marital status, 
parity, regions [tribe], mode of delivery, and history of bone and 
hormonal disorders. The X-ray findings of anteroposterior and 
lateral views of the pelvis show the morphological 
characteristics, measurements and types of the pelves by 
looking into the shape of:- Ischial spine less prominent ischial 
spine means anthropoid pelvis, prominent ischial spine means 
gyneacoid pelvis - Greater sciatic notch, wide greater sciatic 
notch means anthropoid medium greater sciatic notch means 
gynecoid pelvis – narrow sciatic notch means android pelvis - 
Sacral inclination – slightly curved sacrum means anthropoid 
pelvis, curved sacrum means gyneacoid pelvis. - Subpubic arch 
- Subpubic angle, <90 means a n t h r o p o i d p e l v i s , s u b p 
u b i c a n g l e s > 9 0 m e a n s gyneacoidpelvis.While the 
measurements included :- - Anteroposterior diameter [AP] - 
Transverse diameter [TV] - Oblique diameter [Obl] - True 
conjugate diameter [TC] - Digonal conjugate [DC] - Lower 
inner symphysis pubis to sacro coccygeal joint [Lispscj] 
 
DISCUSSION 
 

The present study confirmed that there are two types of 
pelvis in Sudan, anthropoid and gynaecoid pelvis. The anthropoid 
pelvis is described as a type of pelvis in which the pelvic inlet is 
oval and the anteroposterior diameter of the pelvic inlet is much 
greater than the transverse diameter. The posterior portion of the 
space in the true pelvis is much greater than the anterior portion. 
The anthropoid pelvis is present in about 68% of women from the 
total cases in North of Sudan as Shaygea and another Arabic tribes 
in different regions in Sudan. While gyneacoid present as 32% of 
cases. The anthropoid pelvis in the North of Sudan at the 
reproductive age measured as follwing: 12.9+0.1 14.1+0.1 
12.3+0.1 13.1+0.1 14.6+0.1 14.0+0.2.For AP. TV. Obl. TC. 
DC. Lispscj respectively. The ischialspine was medium in 
prominence while the subpubic arch was slightly curved and the 
subpubic angle less than 90 degree. In the sagittal plane [lateral 
view], the greater sciatic notch was wide, the sacrum was high and 
slightly curved, Fig[1-2] Similar description was reported by 
Caldwell and Moly[31], in their classic work on the female pelvis 
and they emphasized on the part played by an evolutionary 
influence. Singh,[32,35] suggested that female attractiveness my   
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Table (4.1) Shows mean+ SD for pelvic measurements for tribal groups. The differences between tribal groups was 
significant at P=0.05Chi-square x2= 261, P= 0.04.  
Diameter Mean + SD measurement of Sudanese female pelvis.  

      

 North South West East Middle 

 Shaygea Dainka Bagara Hadandawa Kawhla 

 Danagla Niwair Nuba Bani A mer (Mixed 
 

Gaalyaen Baria Foar 
 tribe) 

   
      

A P 12.6 11.8 12.3 11.0 11.6 

 + 0.1 + 0.2 + 0.1 + 0.2 + 0.2 
      

T V 14.1 14.2 14.2 13.5 14.1 

 + 0.1 + 0.2 + 0.1 + 0.2 + 0.2 
      

Obl 12.3 12.1 12.3 11.8 12.1 

 + 0.1 + 0.1 + 0.1 + 0.2 + 0.2 
      

T C 13.1 12.4 12.9 11.6 12.1 

 + 0.1 + 0.2 + 0.1 + 0.2 + 0.2 
      

DC 14.6 14.7 14.8 14.0 14.6 

 + 0.1 + 0.2 + 0.1 + 0.2 + 0.2 
      

Lispscj 14.0 13.4 13.9 12.3 13.0 

 + 0.2 + 0.2 + 0.1 + 0.3 + 0.2 
       

 
Table (4.21) Shows the Sudanese female pelvic measurements compared with other nationality.   

Obstetric Sudanese Wh ite Black Euro Arabian Asian  African 
dimension  American 

American 
Bean    

Nigerian        
         

A P 11.7 10.7 10.0 10.5 11.0 7.9 8. 4 

 + 0.2 + 0.7 + 0.7    + 0.9 
        

T V 13.5 13.5 13.0 13.0 13.5 9.5 14.0 

 + 0.2      + 0.8 
        

Obl 12.0 12.0 12.0 12.0 12.5 8.0 13.0 

 + 0.2        
         

T C 11.5 11.2 10.5 11.0 11.5 8.4 8. 9 

 + 0.2        
        

DC 13.0 12.7 12.0 12.5 13.0 9.9 10.4 

 + 0.2        
        

Outlet 13.0 12.3 11.8 13.0 13.5 8.6 11.5 

 + 0.3 + 0.1 + 0.9    + 1.2 
         

The modern Sudanese female pelvis measurements are generally larger than the other nationalities, except the Arabian pelvic 
 measurements which slightly larger than the Sudanese pelvic. 
be influenced by female waist size compared with hip size, [waist Bjomtorp.[34] The gynaecoid pelvis is a typical female pelvis and 
to hip ratio WHR ] and he believes this ratio may indicate female is common in Sudan  found in 50.6% of women world wide. 
pelvic type , and therefore, the size of reproductive canal.The Presents about 70% of the cases in this study  in the South while 
circumference of anthropoid pelvis exceeds posteriorly and the anthropoid presents about 30% .It is the common pelvic type in 
gynaecoid exceeds laterally.[32] Pawlowski and Grabarczy,[33] South because, the noticeable characteristic of a woman in the 
agree that WHR determines the body shape of the female. If the South of Sudan   is her tallness, as if she has inherited this 
hip and thigh increase more than the waist it may mean that the characteristic from the ebony tree. The Southern woman used to 
women are healthier and fertile. The waist my increase more than live  in  the  jungle  and  eat  the  fruits  thereof.  She  works  in 
hip, during pregnancy and in the post- reproductive period. It is agriculture and animal grazing. She brings drinking water and 
accepted that accumulation of visceral fat in the waist region can cooking wood on her bare head. She brings up her children on the 
be a signal of higher morbidity risk. The waist is a good indicator tribe traditions and cooks her family food. Her walking for long 
for  normal  level  of sex  hormones  as  argued  by distances among the trees may protect her from obesity. Her food 
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is limited to Aseeda [food made of dura flour], natural fruits and 
wild animal's meat. As for cows, they do not slaughter them as 
they constitute symbols of pride and social value. They are paid as 
dowries for marriage and social transactions. There is no 
circumcision like the so- called [pharonic circumcision] in the 
North. Also there is no problem in her skeletal structure. Her 
pelvis is wide and normal because she is tall. Some Southern 
tribes, however, like Baria and Zandi do not have these 
characteristics. They are short and their female pelves may be 
narrower. Nevertheless, they do not suffer from delivery 
problems. They have not heard of a woman who dies or her baby 
dies during delivery. There are very rare cases of urinary fistulae. 
The Southern women rairely suffer from pregnancy or delivery 
problems, and therefore, they are very reproductive, Baried and 
Thomas defined that taller woman have roomier pelvis and better 
reproductive histories than the others. But the gynaecoid pelvis in 
the South has special characteristics in which the subpubic arch is 
narrow and the subpubic angle is acute [less than 90], Fig[3-4-5]. 
These findings look similar to the findings in some tribes in the 
North of Sudan like Galieen tribes, [fig.a-11.a]. The gynacoid 
pelvis in the South measured as following: 11.8+ 0.2 14.2+ 0.2 
12.1+ 0.1 12.4+ 0.2 14.7+0.2 13.4+0.2 for AP.TV. Obl. TC. DC. 
Lispscjrespectively.Thegynaecoid pelvis is 41% in white woman 
and 42% in black women worldwide.[33] A similar result was 
reported by Michael.[37] Who noticed that the gynaecoid pelvis 
was found in 50.6% of women in the world. And it is more wider 
and not as high as the male pelvis, the angle of the female pubic 
arch is wide and round , the female sacrum is wider than the male 
sacrum and the iliac bone is flatter. In the West of Sudan the 
morphological appearance of the gynaecoid pelvis in the West of 
Sudan, is typical and is present in about 50.7%, while anthropoid 
is present in 40.3%. The antroposterior radiographs showed that 
the pelvic brim is almost rounded. In Southern Kordofan [Nuba 
mountains area], women are characterized with strong bones and 
body, and hence wide pelves. This is due to good nutrition of 
millet, milk, vegetables, meat [..etc] as well as climbing of trees 
and mountains. Women work in farms and houses and they bring 
up the children. Pelvic measurements are normal and there are no 
difficulties in delivery, according to the statistic of Al-Obayid 
Hospital and other hospitals in the region [personnel 
communication] In Darfur, however, women suffer from pelvic 
narrowness. They always work in farms; they graze the animals 
and carry their young children on their backs during work, a 
matter which leads to malformation and deformity at the ilium 
area. The femininity features of these women gradually disappear, 
because they work very hard in difficult jobs which are limited to 
men in other regions of Sudan. They do not take care of 
themselves, or of their nutrition. They have small pelvis which 
leads to difficult delivery and fistulae. Women are not health-
educated and they do not see doctors for pregnancy follow-up. 
This leads to destruction of women and families. The fistula 
resulting from small and narrow pelvis and difficult delivery can 
damage the women's life and that of families.Thegynaecoid pelvis 
is common in Nuba tribe in the South West of Sudan .These tribes 
have special criteria in which the pelvic brim is slightly heart 
shape, the ischial spines are not sharp and are less prominent 
during clinical examination [P.V]. The subpubic arch is flat in the 
Nuba tribes as it appeared in the X- rays but slightly rounded in 
other tribes Fig[5] The subpubic angle measured at least 90°, and 
the greater sciatic notch was medium.The lateral radiograh 
showed the sacrum to be high, and curved.fig[6-7].Nuba tribes 
have got normal gynaecoid pelvis with special characteristics . 
The women at the Nuba hills are healthier due to 

 
good nutrition and environment, they have no difficulties in 
delivery except for hereditary factors . The gynaecoid pelvis 
measured as following: 12.3+0,2 14.2+0,2 12.1+0,2 12.4+0.2 
14+0.1 13+0.2 for AP. TV . Ob. TC. DC and Lispscj respectively. 
The women shape determines the pelvic type. Pawlowski,[34] 
described the woman who has gynaecoid pelvis, as having 
gynaecological body shape during their reproductive period of life. 
In the East of Sudan the gynaecoid pelvis is common [typical 
gynaecoid] present in about 78% of female population while 
anthropoid presents about 22%. The Eastern region of Sudan 
encompasses multiple tribes, including: Hadandawa, BaniAamir, 
Bija [..etc]. Caesarian operations are common and noticeable at 
Port-Sudan Hospital. Patients come from different parts of the East, 
due to pelvic narrowness and bone malformations. Pelvic 
narrowness, which may lead to fistulae, and sometimes to fetal 
death, is attributed to malnutrition, shortness of the body, lack of 
awareness and practice of women circumcision, a matter which 
leads to complications and pre-natal death. The main causes of 
pelvic narrowness among the Eastern women is due to early 
marriage, hereditary factors and lack of health education [personnel 
communication].In the past some tribes in the East had habits of 
forcing young girls to sleep in certain beds with holes at the site of 
buttocks and elevating the head region so as to make the pelvis 
protrude posteriorly. It was noticed this will cause 
spondylolisthesis later which may reduce the size of the pelvic inlet 
that may lead to obstructed labour. The women with large pelves 
[buttocks] in the East are considered to be attractive and beautiful. 
Thegynaecoidpelves in the East measured as following: 11.0+ 0.2 
13.2+0.2 11.8+0.2 11.6+ 0.2 14.0+ 0.2 12.3+0.1 .for AP. TV. Obl. 
TC. DC. Lispscj respectively. The present study showed that the 
android pelvis is rare.The previous studies showed that 1.7% of 
black women and 2.6% of white women in America had android 
pelvis while it was reported in about 15% of African women [36]. 
The shape of android pelvis in anteroposterior X-ray image is, heart 
shaped with funnel shaped pelvis .The ischial spine is not 
prominent and is directed downwards, in lateral view. The greater 
sciatic notch is narrower; the subpubic arch is very narrow while 
the subpubic angle is acute. The sacrum is narrow and curved 
anteriorly and the midplane diameter of the pelvic outlet is smaller 
than in gynaecoid pelvis Similar results were found by Bukar,[38] 
who noticed that, the android pelvis shows higher sacrum, narrower 
apertures and taller funnel shaped than the female pelvis. Vaginal 
delivery is likely to be difficult unless the overall pelvis is large 
and the foetus is small. The android pelvis measures as following: 
10+0.1, 14+0.1, 12+0.1,10.5+0.1 cm for AP.TV.Ob. Lispsci 
respectively. The shape of a woman with android pelvis is like that 
of a man and she is not attractive. Pawlowski and Dunbar[34] 
found that, higher WHR and smaller hip width compared to the 
shoulder diameter indicate android pelvis, Caldwell and Moly[32] 
in their classic work on the female pelvis confirmed this result. 
Theplatypelloid pelvis is not common in Africa and also in Sudan 
as was shown by this study. It is flat female pelvis and women with 
this type of pelvis have great difficulty in giving birth.[38] 

 
CONCLUSION 
 

This study showed two main types of pelves in Sudan, 
anthoropoid and gynaecoid while the android, and platypelloid 
were rare. The anthropoid pelvis is common in the North of 
Sudan especially among the Shaygia and other Arabic tribes in 
the different regions of Sudan.Thegynaecoid pelvis is common 
in all parts of the Sudan with slight variation from one region to 
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another.The study showed that there were significant variations 
in the morphological appearances of the female pelves in 
different regions of Sudan. The study showed that most of 
young females have small diameter pelvis, due to incomplete 
growth, development and ossification because the pelvis has 
not yet matured fully at age <19 year, and this may change as 
consequence of physiologic events, during puberty. marry at 
early ages which leads to problems during labor because the 
small pelvic size leads to obstructed labor [verbal 
communication] .  
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