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Abstract

The main objectives of this study were to estabdistndard measurement of Sudanese female pelvisoamgiaring the measurements with other
nationalities in order to develop a Sudanese meferelocument. The study also aimed to describectteacteristic of Sudanese female pelvis,
specially the birth canal, and to determine theradence of different anatomical variation in diffat parts of the Sudan. The result of this study
showed that there were two mains pelvic typesénShdan, out of four known types in the world, tthe types were: The anthropoid pelvis (oval

birth canal) and the gynaeocoid pelvis (roundethlianal). The other types of pelves were not commadSudan. The two types presented as
following: In north of Sudan 68% of cases were auybid while 32% of cases were gyneacoid. In SofitBudan, 30% of cases were anthropoid
and 70% of cases were gyneacoid. In west of Su@@8?%#of cases were anthropoid and 50.7% of cases gy@eacoid. In East of Sudan, 22%

of cases were anthropoid and 78% of cases are gyidedn conclusion, the anthropoid and gynaecdidggeare common in Sudan. While the

platopelloid and android pelves are rare
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INTRODUCTION

Type of the pelvis. World wide the female pelvisided

into four types :The anthropoid pelviglolicpellic]- with
long oval pelvic brim the anteroposterior diamedgeeds the
transverse diameter. The gynaecoid pelvis [medatipwith
rounded pelvic brim the antero-posterior and trarnsy
diameters are of equal length or the former exceleeldatter
by not more than 1lcm. The andoroid [brachypelli€]vis
shows transverse oval pelvic brim, the transy diameter
exceeds the anteroposterior diameter by more thanhlt less
than 3cm. The platypelloid [platypellic] pelvis hadlat pelvic
brim, the transverse diameter exceeds theraimosterior
diameter by 3cm or mof&™

The present study confirmed these types with differ
shapes, and measurements in each region of thenStkdere are
some factors affecting shape and size of femalégy¢hese
factors occasionally due to :poor socioeconomic
condition.[shortage of protein and calcium in dretearly stages
of development.] it play an important role in tlife lof individual
community or nation- lack of food or bad nutritisrich affects
the growth of children's bodies, mind and behaidf$ also
pelvic deformity due to childhood rickets or adokteomalacia
[relatively higher incidence in developing coursrjé®* Rickets
is softening of the bones in children potentiaéigding to fracture
and deformity. Osteomalacia is the term used toriss a similar
condition occurring in adults, generally due to idehcy of
V.D."82U fracture of the pelvis. All the types of fracturesthe
pelvis after heeling may lead to change in shapksire of the
pelvis and affect the measurements of the p&RAY.
Developmental abnormalities also affectipglvic shape and
measurements. Spinal disorders like Lumbar
kyphosis of the lower dorsal or lumbar region wrstérts in
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childhood may alter the shape of the brim of th&vipeas the
weight of the body pushes the upper part of theusadackward
and the lower part forward. Shape and inclinatibthe pelvis my
be affected. As the result the side walls of th&vipeconverge
forming a funnel pelvis[19,22] [Fig.2-1] [Fig.2-BFig.2-3].

Fig [2-1] Showing scoliosis and kyphosis of the

pelvis.1 [17,24] Fig [2-2] The rachitic pelvis.[2B] [Tracing
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from a radiograph, arrows showing how pressurenefdsoftened
bones alters the shape of the pelvis] and Fig [ZBbwing
spondylolisthesi€! tracing from the radiograph
showing the subluxation of the fifth lumbar vertelnpon the
sacrum

forming are recommended to take about 800 mg afiwcal daily,
adolescents should take about 1300 mg of calcitiy. G&”
MATERIAL AND METHODS

A total of 360 females from all regions of Sudarofti,
South, West, East and Middle] in different agesialostatus,

Lumbar spondylolisthesis: The 5th lumbar vertebrasocioeconomic and environmental conditions wereméned in

with the above vertebral column is pushed forwardlevthe
promontory is pushed backwards and the tip of #Huuwsn is
pushed forwards leading to outlet contraction gig].?>2®

Fig (2-2) Showing deformity of the Fig (2-3) Showig osteomalacic pelvis
sacrum ( Naegele's pelvis of tt  1[5,25] ( arrows show deformity o

sacral ala) .[25] bones)

Lumbar scoliosis: Scoliosis is an abnormal
curvature of the spine. This lateral deviation ragur in one or
more of the movable vertebrae, scoliosis is thetnoesnmon
distortion of the spinal curvature. This conditioray result from
developmental problems, such as incomplete

different hospitals in Sudan by different imagingdalities.

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

scanner machine GE and MRI .

Technique used :The X-ray examination of the pelvis
done by different methods as following : Antero{eo®r
projection and Lateral projectidi®*® For assessment of major
pelvic measurements CT and MRI are preferable anttduma
CT is usually the preferred option.

lateraRESULTS

The results and analysis of the X-ray findings
including CT and MRI, which was done from the deddlected
from Sudanese women in different parts of Sudare dhta

vettebrincluded female age, height, weight, occupationiitaiastatus,

formation®*® it generally appears in girls during adolescenceparity, regions [tribe], mode of delivery, and bist of bone and

when periods of growth are most rapid .It causes lba each side
of the sacral promontory so that the shape of then bis
asymmetrical. Fig [2-1f*" Congenital malformation of the
sacrum: Present as Naegele's pelvis and Robells.pEhese are
due to the defective development of one or bothrasdateral
masses so that the sacrum fuses with the ilium ram @ both
sides?? [fig.2-2] The high assimilation pelvis occurs where
fifth lumbar vertebra is fused to the sacrum [skzation], thus
increasing the inclination of pelvic brim, which fedts
engagement of the fetal head. The low assimilapielvis results
in a sacrum composed of 4 vertebrae, the firsesécfused to the
5th  lumbar vertebra [lumbarlizatioff*  Congenital
malformations of the limbs: The congenital dislématof the hip,
may cause pelvic deformity. The child puts mostt®fweight on
the stronger leg, and on this side the pelvis paess, with
flattening of the brim on the same sf3&*! Fig [2-3].

Environment and social habits. The environment Irctv
a women lives has a great impact on her physiquk gameral
features. It also has an effective role on her lpsipgical structure
and her culture and customs. The female age. Thagyéemale
has small pelvis, shows shorter diameters of tHeepedue to
incomplete growth, development and ossificationbohes. The
study showed that most of young females have scoaltracted
pelvis because the pelvis has not yet matured atlgge <19 year,
and this may change as consequence of physiolegitt® during
puberty. The young female pelvis grows at an acatdd rate to
change from an anthropoid to gynaecoi@*1® Several hormones
act on bone tissue, but over or under productionthefse
hormones, can affect growth and regeneration otz tissues
and lead to a number of disorders. These hormoregrawth
hormones, thyroid, parathyroid, androgens and egems:" eg.
Excessive  androgen  which may  produce
pelvis.Degenerative and autoimmune disorders alo affect
bones®™ The risk factors include lifestyle habits, spexifly
exercise and nutrition. Lack of sufficient calciiand vitamin D
can have a lifelong impact on bone development stnehgth,
making even young bones more brittle and proneraatire.
Children whose bones are still

hormonal disorders. The X-ray findings of anterdgpoer and
lateral views of the pelvis show the morphological
characteristics, measurements and types of theepeby
looking into the shape of:- Ischial spine less grant ischial
spine means anthropoid pelvis, prominent ischiaghespneans
gyneacoid pelvis - Greater sciatic notch, wide tgeaciatic
notch means anthropoid medium greater sciatic natelans
gynecoid pelvis — narrow sciatic notch means andpslvis -
Sacral inclination — slightly curved sacrum meanghepoid
pelvis, curved sacrum means gyneacoid pelvis. p&his arch
- Subpubic angle, <90 meansanthropoidpies,subp
ubicangles>90me an s gyneacoidp¥ihie the
measurements included :- - Anteroposterior diampAét] -
Transverse diameter [TV] - Oblique diameter [Obl[True
conjugate diameter [TC] - Digonal conjugate [DClLewer
inner symphysis pubis to sacro coccygeal joint k]

DISCUSSION

The present study confirmed that there are two stype
pelvis in Sudan, anthropoid and gynaecoid pelvige @nthropoid
pelvis is described as a type of pelvis in whica gelvic inlet is
oval and the anteroposterior diameter of the peket is much
greater than the transverse diameter. The postpadion of the
space in the true pelvis is much greater than tteriar portion.
The anthropoid pelvis is present in about 68% ofmen from the
total cases in North of Sudan as Shaygea and anéthbic tribes
in different regions in Sudan. While gyneacoid preésas 32% of
cases. The anthropoid pelvis in the North of Suddnthe
reproductive age measured as follwing: 12.9+0.14@.1
12.3+0.1 13.1+0.1 14.6+0.114.0+0.2.For AP. TV. Obl. TC.
DC. Lispscj respectively. The ischialspine was mediin

androigorominence while the subpubic arch was slightlywedrand the

subpubic angle less than 90 degree. In the sagi#ae [lateral
view], the greater sciatic notch was wide, the wacwas high and
slightly curved, Fig[1-2] Similar description wagported by
Caldwell and Moly[31], in their classic work on tfemale pelvis
and they emphasized on the part played by an éwnary

influence. Singf#?*! suggested that female attractiveness my
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Table (4.1) Shows mean+ SD for pelvic measurementsr tribal groups. The differences between tribal goups was
significant at P=0.05Chi-square x2= 261, P=0.04.

Diameter Mean + SD measurement of Sudanese feraliis.p
North South West East Middle
Shaygea Dainka Bagara Hadandawa Kawhla
Danagla Niwair Nuba Bani A mer (Mixed
) tribe)
Gaalyaen Baria Foar
AP 12.6 11.8 12.3 11.0 11.6
+0.1 +0.2 +0.1 +0.2 +0.2
TV 14.1 14.2 14.2 135 14.1
+0.1 +0.2 +0.1 +0.2 +0.2
Obl 12.3 121 12.3 11.8 121
+0.1 +0.1 +0.1 +0.2 +0.2
TC 131 124 12.9 11.6 121
+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 14.0 134 13.9 12.3 13.0
+0.2 +0.2 +0.1 +0.3 +0.2
Table (4.21) Shows the Sudanese female pelvic measnents compared with other nationality.
Obstetric Sudanese White Black Euro Arabian Asian African
dimension American Bean
American Nigerian
AP 11.7 10.7 10.0 10.5 11.0 79 |8 4
+0.2 +0.7 +0.7 + 09
TV 135 135 13.0 13.0 135 9.5 14.0
+0.2 + 08
Obl 12.0 12.0 12.0 12.0 125 8.0 13.0
+0.2
TC 115 11.2 10.5 11.0 115 84 |8 9
+0.2
DC 13.0 12.7 12.0 125 13.0 9.9 10.4
+0.2
Outlet 13.0 12.3 11.8 13.0 135 8.6 115
+0.3 +0.1 +0.9 + 12

The modern Sudanese female pelvis measuremerngeeeally larger than the other nationalities, xtlee Arabian pelvic
measuremes which slightly larger than the Sudanese pe

be influenced by female waist size compared withdize, [wais  Bjomtorr.** The gynaecoid pelvis is a typical female pelvis
to hip ratio WHR ] and he believes this ratio maglicate femal is conmon in Sudan found in 50.6% of women world w
pelvic type , and therefore, the size of reprodectanal. Th Presents about 70% of the cases in this studyersbuth whil
circumference of anthropoid pelvis exceeds pogigrand the anthropoidpresents about 30% .It is the common pelvic ty|
gynaecoid exceeds laterz*? Pawlowski and Grabarc,*! South because, the noticeable characteristic afraam in th
agree that WHR determines the body shape of thaléertf the  South of Sude is her tallness, as if she has inherited
hip and thigh increase more than the waist it magmthat th ~ characteristic from the ebony tree. The Southermam used t
women are healthier and fertile. The waist my inseemore the live in the jungle and eat the fruits thereof. She woirh
hip, during pregnancy a in the pos- reproductive period. It  agriculture and animal grazing. She brings drinkireger an
accepted that accumulation of visceral fat in tlgstwegion ca cooking wood on her bare head. She brings up hédretmi on th:
be a signal of higher morbidity risk. The waisaigood indicatc tribe traditions and cooks her family food. Her kiafy for lonc

for normal level of sex hormones as argugd klistances among the trees may protect her fromitgbeker food
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is limited to Aseeda [food made of dura flour], ural fruits and
wild animal's meat. As for cows, they do not slaegtthem as
they constitute symbols of pride and social valtteey are paid as
dowries for marriage and social transactions. Thareno
circumcision like the so- called [pharonic circusion] in the
North. Also there is no problem in her skeletausture. Her
pelvis is wide and normal because she is tall. S&oethern
tribes, however, like Baria and Zandi do not havese
characteristics. They are short and their femaleegemay be
narrower. Nevertheless, they do not suffer from iveey
problems. They have not heard of a woman who diggeobaby
dies during delivery. There are very rare casesriofary fistulae.
The Southern women rairely suffer from pregnancydelivery
problems, and therefore, they are very reproductBaried and
Thomas defined that taller woman have roomier pedwid better
reproductive histories than the others. But theaggoid pelvis in
the South has special characteristics in whichsth®ubic arch is
narrow and the subpubic angle is acute [less ti@nFg[3-4-5].
These findings look similar to the findings in soindes in the
North of Sudan like Galieen tribes, [fig.a-11.alheT gynacoid
pelvis in the South measured as following: 11.8% D4.2+ 0.2
12.1+ 0.1 12.4+ 0.2 14.7+0.2 13.4+0.2 for AP.TVI.OIC. DC.
Lispscjrespectively. Thegynaecoid pelvis is 41% initer woman
and 42% in black women worldwid& A similar result was

good nutrition and environment, they have no diffies in
delivery except for hereditary factors . The gymagcpelvis
measured as following: 12.3+0,2 14.2+0,2 12.1+02440.2
14+0.1 13+0.2 for AP. TV . Ob. TC. DC and Lispsegpectively.
The women shape determines the pelvic type. Pawidis
described the woman who has gynaecoid pelvis, agnda
gynaecological body shape during their reprodugpiegod of life.
In the East of Sudan the gynaecoid pelvis is comiftgpical
gynaecoid] present in about 78% of female popufatighile
anthropoid presents about 22%. The Eastern regioisunlan
encompasses multiple tribes, including: HadandaBamiAamir,
Bija [..etc]. Caesarian operations are common aoiiceable at
Port-Sudan Hospital. Patients come from differentgof the East,
due to pelvic narrowness and bone malformationslvidPe
narrowness, which may lead to fistulae, and sonetino fetal
death, is attributed to malnutrition, shortnesgshef body, lack of
awareness and practice of women circumcision, g@emathich
leads to complications and pre-natal death. Thennoauses of
pelvic narrowness among the Eastern women is dueatty
marriage, hereditary factors and lack of healthcatian [personnel
communication].In the past some tribes in the HEast habits of
forcing young girls to sleep in certain beds witiids at the site of
buttocks and elevating the head region so as toentiaé pelvis
protrude posteriorly. It was noticed this will caus

reported by Michaéf”’ Who noticed that the gynaecoid pelvis spondylolisthesis later which may reduce the sfzbepelvic inlet

was found in 50.6% of women in the world. And ini®re wider
and not as high as the male pelvis, the angle efémale pubic
arch is wide and round , the female sacrum is wildan the male
sacrum and the iliac bone is flatter. In the WestSadan the
morphological appearance of the gynaecoid pelvihéinWest of
Sudan, is typical and is present in about 50.7%levanthropoid
is present in 40.3%. The antroposterior radiogragiimved that
the pelvic brim is almost rounded. In Southern Kdath [Nuba
mountains area], women are characterized with gttmmes and
body, and hence wide pelves. This is due to goddition of
millet, milk, vegetables, meat [..etc] as well disnbing of trees
and mountains. Women work in farms and houses layl liring
up the children. Pelvic measurements are normaltaere are no
difficulties in delivery, according to the statistof Al-Obayid
Hospital and other hospitals in the region [pergbnn
communication] In Darfur, however, women suffernfrgelvic
narrowness. They always work in farms; they grdme @nimals
and carry their young children on their backs dyrimork, a
matter which leads to malformation and deformitytta ilium
area. The femininity features of these women gréyldé&appear,
because they work very hard in difficult jobs white limited to
men in other regions of Sudan. They do not takee oafr
themselves, or of their nutrition. They have snmalvis which
leads to difficult delivery and fistulae. Women amet health-
educated and they do not see doctors for pregnéoilow-up.
This leads to destruction of women and familiese Tistula
resulting from small and narrow pelvis and difficdelivery can
damage the women's life and that of families. Theggoid pelvis
is common in Nuba tribe in the South West of Suddrese tribes
have special criteria in which the pelvic brim iglstly heart
shape, the ischial spines are not sharp and asepleEsninent
during clinical examination [P.V]. The subpubic fais flat in the
Nuba tribes as it appeared in the X- rays but #iiglounded in
other tribes Fig[5] The subpubic angle measurdéast 90°, and
the greater sciatic notch was medium.The lateraliograh
showed the sacrum to be high, and curved.fig[6a tribes
have got normal gynaecoid pelvis with special ctiaréstics .
The women at the Nuba hills are healthier due to

that may lead to obstructed labour. The women Veithe pelves
[buttocks] in the East are considered to be attra@nd beautiful.
Thegynaecoidpelves in the East measured as foltpwlih.0+ 0.2
13.2+0.2 11.8+0.2 11.6+ 0.2 14.0+ 0.2 12.3+0.1ABr TV. Obl.
TC. DC. Lispscj respectively. The present studywsto that the
android pelvis is rare.The previous studies shoted 1.7% of
black women and 2.6% of white women in America hadroid
pelvis while it was reported in about 15% of Africevomen [36].
The shape of android pelvis in anteroposterior Xinagage is, heart
shaped with funnel shaped pelvis .The ischial spisenot
prominent and is directed downwards, in lateralwighe greater
sciatic notch is narrower; the subpubic arch isyvearrow while
the subpubic angle is acute. The sacrum is narmev @urved
anteriorly and the midplane diameter of the pebuitiet is smaller
than in gynaecoid pelvis Similar results were founydBukar'®®
who noticed that, the android pelvis shows higlaersm, narrower
apertures and taller funnel shaped than the fepelids. Vaginal
delivery is likely to be difficult unless the ovélraelvis is large
and the foetus is small. The android pelvis measasefollowing:
10+0.1, 14+0.1, 12+0.1,10.5+0.1 cm for AP.TV.Ob.sfsci
respectively. The shape of a woman with androidipes like that
of a man and she is not attractive. Pawlowski anohidar[34]
found that, higher WHR and smaller hip width conguhto the
shoulder diameter indicate android pelvis, Caldwell Moly[32]
in their classic work on the female pelvis confidmiis result.
Theplatypelloid pelvis is not common in Africa aat$o in Sudan
as was shown by this study. It is flat female pelimd women with
this type of pelvis have great difficulty in givirmrth %

CONCLUSION

This study showed two main types of pelves in Sudan

anthoropoid and gynaecoid while the android, aradypklloid
were rare. The anthropoid pelvis is common in thatiN of
Sudan especially among the Shaygia and other Atabis in
the different regions of Sudan.Thegynaecoid pdak/isommon
in all parts of the Sudan with slight variationfrmne region to
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another.The study showed that there were significariations
in the morphological appearances of the female g3elin
different regions of Sudan. The study showed thastnof
young females have small diameter pelvis, due tormplete
growth, development and ossification because theisphas
not yet matured fully at age <19 year, and this mlaange as
consequence of physiologic events, during puberigrry at
early ages which leads to problems during laborabse the
small pelvic size leads to obstructed Ilabor
communication] .
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