Dept. of Surgery,
Fac. Vet. Med., Assiut University,
Head Dept. Prof. Dr. M.T. Nassef.

"RADIOGRAPHICAL STUDY ON THE FUSION OF THE
OSSIFICATION LOCI OF THE BONES OF THE
ELBOW JOINT IN BALADY CATTLE
(With one Table & 10 Fig.)

By

N.A. MISK; M.A. SELEIM; A.A. MANSOUR~
and LH. AHMED
(Received at 22/3/1994)

Al b pazaall OS5\l Akl 9h wmalmdal dalja
Gkl paall GA 3ajall Jada

Jgﬂ.‘&lﬁ\.’.‘l &hﬂ&‘;ﬂq.li;ﬂ.uudg-ﬁl
wanl ggal sl

G yadl Jeaka pliie (b plhaes Flolia Lused sg2y B9l gt gall iaiandl 5 gealtt 53T
Thisha g paml Y yor sle 4533 (Mg Sdanlt hoad) o0, S0 Tl pinal Lidaie Jai3g
33‘““3“‘&:‘3‘)“’(3'-‘7:3&,-&3“3“Suuﬂwﬂl,uéilg\ﬂij,ﬂlrﬁnﬁﬁ
3 9bdl plaaas Lilatag . pgts LA yoe (3 5 3 (5 gatl o g3 ySIY pliael Lilade g - gt W yes (@b
Wy g Uetasg pd (g3 g aalt S o (et

e e e e e

= Dept. of Anatomy, Fac. Vet. Med.,

Assiut Vet Med. J. Vol. 31, No 61, April 1994.
269




N.A. MISK et al.

SUMMARY

During the postnatal development the radiographic
pictures of the bones of the elbow joint show that
there are five ossification loci which are; the
ossification locus of the Distal epiphysis of the
humerus which is fused at the age of 32 weeks, the
ossification locus of Medial epicondyle of the
hurmerus which is fused at the age of 25 Months,
the ossification locui of the proximal epiphysis
of the radius which fused at age of 11 months, the
ossification locui of the proximal epiphysis of
the ulna which is fused at the age of 48 months,
and the ossification 1locui of the lateral
epicondyle of the humerus which could not be
traced.
Keywords: Radiography, bones, elbow joint,cattle

INTRODUCTION

Historically, food animal medicine ~has been limited to
some degree by economic factors which often indicate simplified
diagnostic procedures and treatment (SHIVELY et al., 1979). On
the other hand, bovine radiology was the most neglected and
least explored area of veterinary radiology. This- may be due to
the expensive use of radiolegy in bovine practice and also from
the commercial point of view an anlternative has always
existed, as it was cosidered more profitable to slaughter cow
or steer than to undertake the expense of radiology for exact
diagnosis (URI BARGAI et al., 1989).

Over the last several years changes have taken place both
in economics of bovine farming especially after the use of
artificial insemination and embryo transfer techniques and in
the field of radiology where the portable units are now
available in making the use of radiology in bovine medicine
practical and feasible procedure (SHIVELY et al., 1979 and
URIBARGAI et al., 1989).

Anatomical studies of bovine ossification loci have been
reported in a very limited number of specimens and mostly of
pre- and neonatal bovine. Some radiographic locations of
epiphyseal union of long bone have been described in Egyptian
buffalo (EMARA, 1937). Moreover the line drawing illustrations
of the radiographs have been used to determine these locations
in some joints of calves (BURT et al., 1968).

The accurate determination of the fusion time helps the
animal production profissions to acertain normal growth rate
and establishment of age in particular breed (JANI et al.,
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1983) 1t is also necessary to prevent confusion of fractures
with the radiolucent growth plate (MACLALLUM, 1978).

The aim of this work is to study the time of fusion of the
ossification loci of the bones of ‘the elbow joint in native
cattle. .

MATERIAL and METHODS

This work was carried out on six newborn native female
calves and ten adult cows aged 2.5 - 8 years. The animals
belong to the Department of Surgery, Faculty of Veterinary
Medicine, Assiut University. The animals were housed in open
stable and hand fed on standard diet. The sire of the six
calves is the same and the data of birth of each one is known.

The animals were radiographed using a mobile X-ray Machine
and screen film. Each animal was radiographed in recumbent
position and mediolateral projections of the right elbow joint
were taken.

The newly born calves were radiographed at birth then,
every two weeks till six months old, after that every one month
till two years old.

The ten adult cows were radiographed at different ages as shown
in table 1.

The different ossification loci of the bones of the elbow
joint were studied in different ages to determine the time of
fusion of each locus.

The anatomical nomenuclalures used in this work was that
adopted to NAV (1983) and SMALLWOOD et al (1992).

Table (1)
No Age
) 1 2 years & 3 months
2 2 years & 6 months
3 3 years
4 3 years & 4 months
5 3 years & 7 months
6 3 years & 8 months
T 4 years
8 6 years
9 7 years
10 8 years

Assiut Vet. Med. J. Vol, 31 No. 61, April 1994.

271



N.A. MISK et al.

RESULTS

From the anatomical point of view the elbow joint is
formed between the distal extrimity of the humerus and the
proximal extremity of the radius and ulna. Therefore the
ossification loci Fig.1l, a,b,c,d,e which are observed during
the interpretation of the lateral radiographs of the elbow
Jjoint of one day old native cows are as follow; (a) Distal
epiphysis of the humerus. (b) Medial epicondyle of the humerus
(c) proximal epiphysis of the radius and (d) proximal epiphysis
of the ulna (e) lateral epicondyle of the still unfused. At
birth all the aforementioned loci are still unfused.

The time of the fusion of the ossification loci.
(a) Distal epiphysis of the humerus.

At birth the epiphyseal line appears as an irregular
radiolucent line(Fig. 1-a). This line becomes narrow at 18
weeks old (Fig. 2-a) and complete fusion occured at 32 weeks
old (Fig. 3-a).

(b) Medial epicondyle of the humerus.

A radiograph of 12 months old shows an irregularity in the
space between the medial epicondyle and the diaphysis of the
humenus (Fig.4-b). This irregularity increased at 19 months old
and the space becomes narrower (Fig.5-b). Later on at 25 months
old the space disappear and complete fusion and ossification
occurs (Fig.6-b).

(c) Proximal epiphysis of the radius.

At 9 weeks old. The radiograph shows that the epiphyseal
line of the proximal epiphysis of the radius becomes narrower
especially caudally (Fig.7-c). The narrowing of the epiphyseal
line increased at 20 weeks old without fusion. At 24 weeks some
white lines appeared and demarcate the area of fusion. At 32
weeks the white lines become clear with the result that an
incomplete fusion occured  (Fig.3-c). At 11 months old the
radiograph shows complete ossification of this locus (Fig.8-c)

(d) Proximal epiphysis of the ulna.

At birth the radiograph shows that the proximal epiphysis
of the ulna is separated from diaphysis by a very wide
epiphyseal line Fig.1-d). At 12 months old an irregularity and
narrowing was observed (Fig.4-d). :

At 25 months the radiograph in (Fig.6-d) shows the
appearance of a white line proximal to the very narrow
epipyseal line which incompletely fused cranially. At 40 months
old another irregular white line appears distal to the previous
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one. The two lines meet together caudally while the fusic
still incomplete caudally (Fig.9-d).

At 48 months old the aforementioned twoe white lines
replaced by one thick white line which indicates couwp. > =
fusion_of this locus (Fig.10-d}. This thick white line
gradually absorbed and disappeared, its colour becomes gireyisu
at 72 months old, then it become thin at 78 months old and
completely disappear at 84 months old except a small reminant
at the most cranial point of the bone.

(e) Lateral epicondyle of the humerus.

This locus (Fig.1-e) could be seen on lateral radiographs
from birth until 18 months old, later on it could not be traced

DISCUSSION

Interpertation of radiographs of the joint necessitates
not only knowlege of anatomical structure” but also an
understanding of the course of osgification’ to““help' ihe
veterinarian to diagnose pathological conditions of the
skeleton (HERTSH and JANI et al., 1983).

Since radiography is one of the most useful tools
available for making a clinical evaluation of the osseous
system, it is therefore essential that information in the form
of easily accessible standards should contribute towards making
an accurate radiographic interpertation [MAC. CALLUM, et al.,
1978). For example, the olecranon, which 1is the proximal
epiphysis of the ulna, is found subcutaneously at the caudal
aspect of the elbow. In that position, it comes in contact with
the ground when the cow in is a sitting position. Trauma to the
olecranon may result in epiphyseal fractures (URI BARAGAI et
ak., -1989).

The interpretation of radiograpns may often provide
suppertive rather than definitive evidence. In the present
study of ossification loci in the elbow joint of native cow
from birth to 8 years, this was the situation regarding che
interpertation of the lateral radiographs of the elbow.

The ossification loci around the elbow joint in bovine
were previously enumerated (BURT, 1968 and FLORA and LINDSAY,
1963).

The five . ossification  lccl are trochlez humeri,
epicondylus medialis, epicondylus lateralis, caput radii and
tuber olecrani can be visualized on the mediolateral
projection, except the epicondylus lateralis appeared only at
young age on the lateral view. It appeared when viewed on the
postero-anterior view (BURT, 1968).
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Many investigations have already reported on the secondary
ossification centres in several experimental animals. H'1s
considered, therefore, that these puplished data are not
sufficient to be used in comparison of bone development in
several animal species (FUKUDA and MATSUOKO, 1979).

Refernce to previous literature indicates that only very
limited studies of the ossification programme of the prenatal
and neonatal bovine elbow joint are recorded (LINDSAY, 1969a).
The present study is along accurate follow up observation to
the ossification loci from ‘the first day postnatal till
complete fusion of each locus which reached to 8 years old.
Also radiographs were taken from living animals where the most
previous studies depended on skeletal specimens.

FLORA and LINDSAY (1969) discared the term *locus”.
Authors used the same term (locus), because it is more near to
radiographic nomenclature. But the term "centre", may be near
to histological description.

It has been concluded that the ossification loci around
the elbow joint fused at age of about 8 months (trochlea
humeri), 2 years (epicondylus medialis), 1 year (Caput radii)
and 4 years (tuberolecranii).
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LEGEND
1: Lateral radiograph of the elbow joint of one day old
Balady cow.
1, Humerus. 2, Radius 3, Ulna,

* Dssification loci:
a, Distal epiphysis of Humerus,
b, Medial epicondyle of Humerus.
c, Proximal epiphysis of the radius.
d, Proximal epiphysis of the ulna.
e, Lateral epicondyle of humerus.
* The arrows indicate the epiphyseal lines.
2: Lateral radiograph of the elbow joint of 18 weeks old
Balady cow shows: y B
a, Narrowing of the epiphyseal line of the distal
epiphysis of the humerus.
3: Lateral radiograph of the elbow joint of 32 weeks old
Balady cow shows:
a, Complete fusion of the distal epiphysis of the
humerus.
¢, Incomplete fusion of the proximaly epiphysis of the
radius.
4: Lateral radiograph of flexed elbow joint of 12 months
old Balady cow , shows:
b, An irregular epiphyseal line which separate the
medial epicondyle from the diaphysis of the humerus.
d, Increased irregularity of the epiphyseal line of the
proximal epiphysis of the ulna.
5: Lateral radiograph of flexed elbow joint of 19 months
old Balady cow, shows.
b, Narrowing of the epiphyseal line of the medial
epicondyle of the humerus.
6: Lateral radiograph of flexed elbow joint of 25 months
old Balady cow, shows:
b, Complete fusion of the medial epicondyle of the
humerus.
d, Very narrow irregular epiphyseal line of the
proximal epiphysis of the ulna.
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Fig. 7: Lateral radiograph of flexed elbow Jolnt of 9 weeks old
Balady cow, shows:
c, . Narrowing of epiphyseal 1line of the proximal
< epiphysis of the radius.
Fig. 8: Lateral radiograph of flexed elbow joint of 11 months
old Balady cow, shows: e
c, Complete fusion of proximal epiphysis of the radius.
Fig. 9: Lateral radiograph of flexed elbow joint of 40 months
old Balady cow, shows:
c, Incomplete fusion of proximal epiphysis of the ulna.
Fig. 10: Lateral radiograph of the elbow joint of 48 months
old Balady cow shows:
d, Complete fusion of the proximal epiphysis of the
ulna.
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