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Anatomical and statistical study of hip joints in Iraqis
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Abstract
As the environruerrt plays an important role in the development of hurnan being it was

thought that the change in the environment rnight have led to some kind of change in the
pararneters of the bony component of the hip joint. Therefore,54 cadaveric hip joints with
soft tissue in situ n'cre studied. Dimensions of acetabulum and iemoral head were obtained
rvith Vernier scale. It r,vas observed that these dimensions were greater in males when

compared with that of fernales but the difference was statistically rion significant. On the
left side the measured parameters were greater than those of the right side in both tlte sexes

but of no statistical significance. Acetabular diarneter was greater than the diameter of
l'emoral head in both tlre genders. Clinically, this knowledge plays an irnportaut role in

understandiltg the occurrence of primary osteoarthrosis in Iraqis. The present study is of
value to the forensic expefts, orthopaedicians and prosthetists as it gives the dimensions of
acetabulr.rm arrd fenroral head.
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Introdtrction
The hip joint which was originally referred
to as a ball and socket joint is now being
describcd thcoretically as a . rotational
conclioid (')' or. it is'more of a conchoid
than a ball and socket type (2). To
runderstand the hip joint mechanics the
knoivledge of anatorny of proxirnal femur
is very' necessary, also knowledge of
various bony cornponents of hip joint will
not only help the radiologists but will also
be of imrnense importance to thq
orthopaedicians and prosthetists. As race,
clirle, heredity and geograpliical areas

have strong influence over the human
parameters of bone, therefore tire present
study was undertaken to note the average
diarneter of the fernoral head and the
average diarleter & depth of acetabulum
in cadaveric hip joints. Although various
diniensions of acetabulum and femoral
head have been ineasuled by several
investigators on d.ry specimens, but this
stuCy is unique in measuring the
parameters with soft tissues in situ.
Availability of such data carl help in
corstructing best possible prostheses for
paiients of total hip replacement in iraq
and any deviations of these dimensions
from nornlal have strong correlation with
development of various kinds of
pathologies of hip joint. Fifty four
cadaveric hip joints were dissected. All
measurelneltts were taken witlt Vernier
sca,e, and the data obtained was precisely
analyzed and interpreted.

Materials and Methods
Tliis study was conducted in the Anatomy
Department of ivledical College of Tikrit
Urriversity and Forerrsic Medicine
Department of Tikrit Teaching Hospital in
Salah-Aldin govenrorate. Fifty four
caciaveric hip joints belonging to the age
group of 20-70 years of both sexes were
dissected and the specimens were grossly

inspected for the presence of any
osteoarthritic changes which if present
would alter the geometry of the joint. Tiie
hip joints werg considered normal when
(a) the articular cartilage of {bmoral head
was smooth and was of uniform
appearance till the margin where it
disappeared with no evidence of margir,ral
ossif-rcation (b) the acetabulum was
hemispherical and cartilagc lining it was
smooth and horse shoe shaped, ending
abruptly at tlie innel rnargin franring the
acetabular fossa as unbroken line. Outer
edge of cartilage and labrum blended
without any distinctive demarcation, then
tire acetabular fossa that filled with
connective tissue (fibers and fat) exposed
with a smooth surface. Six hip joints were
excluded from the study because of the
presence of irregularity in the cartilage and

osteopliytes. Various parameters of the
acetabulum and the upper end of femur of
the remaining forty-eight joints (36 male
& 12 female; 24 riglits & 24 left) were
measured as follor.ving:
l. Depth of acetabuium: A thin metallic
strip was placed across the diameter of the
acetabulum and the depth of the
acetabulum was measured in millimeters
using Vernier scaie from the center of the
acetabulum to the rnetallic strip.
2. Diameter of acetabulum: Maximum
transverse diarneter of the acetabulum was
measured using Vernier scale.
3. Vertical diameter of fernoral head:
Vernier scale was used to measure the
vertical diamet'er of the femoral head. It
was taken at right angie to the long axis of
the neck of femur which rneant the straight
distance betweeu the most superior to the
most inferior points of the fernoral head
(Fig. l). Statistical variation was excluded
by measuring each parameter three times
and the mean of the reading obtained was
recorded.
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Results
Fift-i four hip joints were dissected and
grossly inspected; six of these displayed
osteoarthritic changes in the fonn of
erosron of cartilage and presence of
osteoph)'tes. The remaining hip joints
lvhich grossly appeared normal were
measured. The data obtained rvas analyzed
in fhe follon'ing manner:- (a)
rrleasurements of righi side in males were
compared with measurernents of right side
in t-emales (b) rneasurements of left side in
males were compared with left side
rneasurelnents in females and (c) right side
measurements r",ere compared witii left
side measurements in males (d) right side
measllrements of fernales were cornpared
with left side nteasurements. It was
observed that the depth of the acetabulum
was greater in males than females both on
right and lefi side (Table 1). On the right
side the difference being statistically
significant (right p:0.02, left p:0.06). It

was noticed that the depth of the left
acetabulum was greater than that of the
right side in both sexes but the difference
was statistically non significant (male
p=0.34, i'emale p:0.20). 'fhe diarleter o1'

acetabulum was greater in males than
females as in (Table 2). On the right side
there was margirral statistically significant
difference in the diameter of acetabulurn
between tire two sexes (right p=0.04, left
p:0.22). In both the genders left
acetabulum had greater diameter than that
of right side but of no statistical
significance (male p:0.75, fernale
p:0.06). The vertical diarneter of femoral
head was greater in males than in females
both on right and left sides (Table 3) but
was statistically non significant (right
p=0.42, left p=9.42). It rvas also noticed
that in both sexes the vertical diameter was
more on the left side than the right side
though the difference was statistically non
significant (male p=0.11, female p:0.28).

Table(l): De pth of Acetabutuni lTotal No. 48; rigbt24 & Ieft 24)

Tabie(2): Diameter of Acetabulum (Total No. 48; right 24 & left 24)

J
Male ( Total No. 36) Fernale (Total No.12)

right (No.18)

-

left (No.18) right (No.6) Iq{t CNo.6)

llarrge of depth
acetabulunr (in nrm

23.0-3,1.0 24.3-34.0 73.4-26.A 23.0-28.0

Average depth
acetabulum (in mm

27.4+2.7 28.L*2.5 24.6*1.2 25.7L2.7

Male,( Total No.36) Fenraic (Total No.12)

right (No.18) Ieft (No.18) right (No.6) left (No.6)

Iiangc of dianrcter
acetabulurn (in mm)

40.0-52.3 40.0-52.4 39.0-48.0 43.0-49.0

Average diarncter 
I

acctabulum (in rnm) 
|

47.1*2.9 47.1*3.0 44.3+3.0 46.0*2.2
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Malc ( Total No. 36) -Fenrale (Total No.12):

right (No.18) left (No.18) right (No.6) Ieft (f[9.6)

Range of fernoral head
diaineter (in nrrn)

38-51 38-52 38-46 4l-48

Average diameter of
fcntoral hcad (in mm)

45.4+3.0 45.8+3.2 43.8+7.9 44.6t2.8
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Table(3): Vertical Diarneter of Fernordl I-Iead (Total No.48; rightT4 & Ieft 24)

Fig(l): N{ethod of }Ieasurenrent of diameter of Femoral Head

Discussion
FIip joint is one of the major joints of the
bcdy, though described conventionally as

a bali and socket variety of synovial joint, .

bul N4enschik e) reports it to be a
rotational conchoid. Knowledge of the
anatomical paralneters of the bony
con')ponents o1'hip joint is very essential as

it rvill open ltew horizons into better

understanding of pathogenesis of diseases
iike primary osteoarthrosis of hip joint. An
incongruous joint is more prone to develop
degenerative changes than a joint having
normal anatomy and the awareness of the
average dimensions of the bones of the hip
joint in both sexes will also help in early
detection of disputed sex by Forensic
experts ('). As total hip replacernent is a
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common sLlrgery perforrned norv a days,
so knorvledge of the dirnensions of
acetabulum and fenroral head will assist,
plostlretists to construct suitable
prostlrescs I'or Iraqi pcoples. Studying
cadaveric hip joints is of immense
iniportance as various dimensions are
taken with tlte soft tissues in place and this
gives 

. 
the average values of various

paiameters to near normal situations as
rvould be encountered in the patients at
oF;3ration table. Study conducted on the
hi;, joint of Nigeriarrs revealed tirat the
rncan vertical dianreter of the head of
feL^,ur on the right and left sides in males
is 5,1.2 mrn and 54.0 mm respectively and
in ,:nrales it is 47 .lrnnr and 46.8 mm (a). It
rvas noticed by Prasad, et al (s) that the
vei.ical diarneter of the head of dry femur
ha.i an average value of 43.0 rnrn in males
anil 39.1 mm in fernales in Soirth Indian
poi,ulation, while Javadekar (6) was of the
opiition that the average diameter in males
is +5.2 mrn and in lemales is 40.3 mm. ln
cot-,trast according to the piesent study the
fenroral head diameter on an average is
45.1 t.nnt and 43.8 mln in males and
fen eles respectively on the right side and
45.8 rnrn and 44.6 ntnt respectively on the
left side. Accordirrg to Isaac, et al (7) short
stature have srnaller dianreter of femoral
heaci which can be easily appreciated
when the present study is compared with
that of Asala, et al (a), the cauie rnay be
due to that the Nigerians are relatively
tallei than average Iraqis and so their
ferloral hcads arc biggcr rhan that of
Iraqis. A particu lar sex can not be
deteimined only by visual exarnination of
the bone^.as reporte'd by Krogman (8) 

and
Steu aft ('r though to some extent it can be
possible by see.ing the hip bone as reported
by Asala et al (a). 

Therefore, in addiiion to
the already existing l<nowledge on the hip
bone for determining sex of an individual
it u,ould be beneficial if the dimensions of

acetabulum could also be incorporated.
Measurements of acetabulum are scarcely
found in literature as far as our lcnowledge
extends. Average depth of acetabulurn
according to Mukhopadhaya and Barooalrt''r on right and left sides is 24J mm and
24.5 nm respectively. Difference in their
observations when compared with the
present study exists as they included the
dimeusions of both the sexes while
calculating the mean; also they worked
upon fresh specimens where this study
was on preserved specimens. It is likely
that in preserved materials, the soft tissues
shrink and therefore the emergence of
higher values in the present study.
Average diameter of acetabulum was 48.5
mm and 46.0 mrn on the right and left side
respectively in. study of Mukhopadhaya
and Barooah (10) which is nearly tire same
as seen in this study. It would be noticed
that in the 'Iraqis hip joints belonging to
maLes or females, the average diameter of
femoral head is srnaller than the average
diameter of acetabulum impressing upon
the fact that the femoral iread is snugly
fitted into the acetabulurn which is one of
the nrajor reasons why prirnary
osteoarthrosis of hip joint is so uncommon
in Iraqis. Various parameters measured
had a higher value on left side dran right,
Chhibber &.Singh (tr); 51,l*p 

(r2) 
arrd OJgra

&. Singh (r3) suggest rhat left Iimb is
dominant. Whether a person is right
handed or left handed more people use left
lower lirnb for weight bearing Chhibber &
Singh ("r; therefore, the dimensions of the
bones forming the hip joint of left side
should be more so as to bear greater
loading force on femur. Though, in the
present study left hip joint dimensions are
greater than the right yet they are
statistically non significant. There shoLrld
not be much of a difference between the
sides otherwise everyone would be
walking with an abnormal gait! The
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present study hence provides valuable
_paranreters which l,ould help the forensic
experts, orthopaedicians and prosthetists to
deliver excellent perforrnance in their
rcspcctive spccialti cs.
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