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SUMMARY

The knowledge of the insertion of the eyeball's ext-
rinsic muscles is of an importance in the surgery and
in the forensic medicine.

The insertion of the extrinsic muscles of the eyeball
in horses can be differentiated from that of mules
and donkeys as regards the line of insertion of the
dorsal oblique and the mode of insertion of the ven-
tral obligue muscle. Also the eyeball in equine can
be differetiated easily from that of large ruminants,
by many several features concerning the insertion of
the dorsal, medial and 1lateral, rectus. The position
of the tendon of insertion of the ventral rectus and
the charater of ventral oblique muscle insertion into
the sclera.

INTRODUCTION
The straight and oblique extrinsic muscles of the eyeball in donkey,
mule and horse are not inserted at equal distances from the corneo-
scleral junction 1like that in other domestic animals ( HIFNY, 1977 and
MISK, 1978 ).

The study of the insertion of the ocular muscles is of.an importance
for the treatment of some surgical affections such as strabismus which
necessitates the recession or resection of one or more of the muscles,
suppurative endophthalmitis which needs enucleation of the eyeball by
severing the tendons of insertion of the extraocular muscles and in
other instances in which one may need to know accurately the length,

direction, distance of the line of insertion of each muscle from the
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limbus and the length of its tendinous part. The anatamical study of the

ocular muscles is an aid in forensic medicine.

MATERIALS AND METHODS
The tendons of insertion of the extrinsic muscles of the eyeball
were studied in horses, mules and donkeys. Twenty eyes (10 left and 10
right) of donkeys and ten eyes (5 left and 5 right) of mules and horses
were obtained f;cm a newly sacrified animals. Each extraocular muscle
was examined fully including the 1length, breadth and direction of its

tendinous part, and distance of its line of insertion fram the limbus.

For the muscles having a curved or oblique line of insertion more
than one reading was taken to identify more accurately the distance of
this line from the limbus. The horizontal and vertical diameters of the
cornea were measured to show the relative size of the eyeball on which

the extrinsic muscles were studied.

The measurements were not made on animals of specific sexes and
breeds. The average of the readings of different measurements in each
species was obtained.

RESULTS
Donkey: (Fig. 1 and Table 1):

The dorsal rectus muscle can be distinguished by having the longest
tendon of insertion while that of the ventral rectus is the shortest
tendon of insertion of any of the extraocular muscles. The tendon of the
ventral rectus muscle is completely situated medial to the vertical
plane of the cornea. The line of insertion of the dorsal rectus is irre-
gular, of the ventral rectus is straight, of the lateral rectus is sli-
ghtly concave, of the medial rectus is strongly convex, of the dorsal
obligue is straight and of the ventral oblique is strongly convex towar-
ds the cornea. The line of insertion of the dorsal oblique is directed
almostly backward. The medial end of this line is covered by the lateral
border of the tendon of insertion of the dorsal rectus,while the lateral

end is situated between and behind the 1lines of insertion of the dorsal
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rectus muscles. The insertion of the ventral obligque is almost comp-
letely muscular. The retractor bulbi lies within the recti and behind

them and its insertion is almost entirely muscular.

Mule: (Fig. 2 and Table 2):

The dorsal rectus muscle has the widest tendon and the ventral has
the narrowest tendon of insertion of any of the extraocular muscles. The
line of insertion of the dorsal rectus 1is irregulur, the ventral rectus
is straight, the lateral rectus is slightly concave, the medial rectus
is strongly convex, the dorsal oblique is straight, and the ventral
oblique is strongly convex towards the cornea. The line of insertion of
the dorsal oblique is directed almostly backward. The near end lies un-
der the lateral border of the tendon of insertion of the dorsal rectus
and the far end is situated between and behind the lines of insertion of
insertion of the dorsal and lateral recti. The insertion of the ventral
oblique is completely muscular and situated between the tendons of in-
sertion of the ventral and lateral rectus muscles. The lateral border of
the muscle is connected by some muscular fibers with the retractor

bulbi.

Horse (Fig. 3 and Table 3):

The line of insertion of the dorsal rectus is irregular, the ven-
tral rectus is straight, the lateral rectus is slightly concave and the
medial rectus is strongly convex toward the cornea. The tendon of inser-
tion of the ventral rectus is completely situated medial to the vertical
plane of the cornea. The line of insertion of the dorsal oblique is
directed almostly laterally. The near end of the later lies under the
lateral border of the tendon of insertion of the dorsal rectus, while
the far end is situated between and behind the lines of insertion of the
dorsal and lateral recti. The line of insertion of the ventral oblique
is convex. The medial part of the insertion is tendinous while the la-
teral part is almost entirely muscular,The lateral border of the ventral

oblique is connected by some muscular fibers with the retractor bulbi,
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and also scme muscular fibers of the later extend under the muscular in-

sertion of the ventral oblique.
DISCUSSION

Some authors (SMYTHE, 1958; AKAEVSKY, 1968; BRADLEY,1973 and GETTY,
1975) have described the insertion of the extrinsic muscles of the eye-
ball into the sélera in equine but without indicating the width, direc-
tion and distance of the line of insertion of these muscles from the

limbus.

The description of these authors are not sufficient to satisfy the
requirements needed by ophthalmogests for treatment of many surgical

affections of the eyeball.

The insertions of the extrinsic ocular nuscles in large ruminants
(HIFNY and MISK, 1977) can be differentiated from that of equine by se-

veral features.

The line of insertion of the dorsal rectus muscle is irregular in
equine and nearly straight in large ruminants. The insertion of the
medial rectus is convex in equine and straight in large ruminants. The
lateral rectus is inserted into the sclera by a concave line toward the

cornea in equine and by an obligue line in large ruminants.

The tendon of insertion of the ventral rectus is situated comple-
tely medial to the vertical plane of the cornga in equine but in large
ruminants it is situated on the vertical plane of the cornea. The tendon
of insertion of the ventral oblique is partially situated pnder the ten-
don of insertion of the lateral rectus muscle in large ruminants but in
equine it is situated between the tendons of insertion of the ventral

and lateral recti.

Also the insertion of the ventral oblique is completely muscular in
equine except the horse (very small part of the medial border of the in-

sertion is tendinous) ,while in large ruminant the insertion is partially
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(buffaloe and camel) or completely tendinous (cattle). The lateral bor-
der of the muscular insertion of the ventral obligue muscle is connected
partially by many muscular fibers with the retractor bulbi and some
fibers of the later extends under the muscular insertion of the ventral
oblique in equine. In large ruminants there is no connection between the

ventral oblique and retractor bulbi.

From the knbwledges mentioned above we can say that the eyeball in
equine can be easily differentiated from that of the large ruminants.
This fact is of importance for the judgement of quality of the meat when

the eyeball or part of it is present in the carcus.

The eyeball in donkeys and mules cannot be easily differentiated
from each other;the measurements of each tendon of insertion is the only
difference between the extrinsic muscles of the eyeball in donkey and

mule.

The eyeball of the horse can be differentiated by many features
from that of donkey and mule.The line of insertion of the dorsal oblique
muscle in the horse is directed 1laterally and appears to be almostly
parallel to the limbus,while in the donkey and mule these lines are di-
rected completely caudalward and appears to be perpendicular to the lim-
bus. The insertion of the ventral oblique muscle in donkey and mule is
completely muscular and in horse the medial part of this insertion is
tendinous. Also the vertical and the horizontal plane of the .cornea in

the horse are larger than that of the mule and donkey.

Knowledge of insertion of the extraocular muscles is of importance
in the treatment of many surgical affection in equine which necessitate
enucleation of the eyeball. This knowledge is needed to detect accura-
tely the methods of surgical exposure of each tendon and to ascertain

the direction of the surgical tenotome.

In cases of strabismus the distance of the line of insertion from

the limbus and the mode of insertion of each tendon are required to pos-
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tulate the method of exposure of each tendon and to know whother this
condition can be corrected by recession, ressection, advancement, tuc-
king or by marginal tenotomy. Also the obtained results show that the
most preferable method for lens extraction in cases of cataract and
cyclodialysis in cases of glaucoma is at the medial and dorsal parts of
the limbus. These positions are apart form the lines of insertions of
the dorsal rectud, dorsal oblique and medial rectus muscles. Operation
which are carried on the lateral and ventral parts of the limbus may
expose the insertions of the lateral and ventral rectus and ventral ob-
lique muscles to injury as these muscles are closely inserted to the

limbus.
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Table (l): Showing the distance, length and width of the tendons of inser-

tion of the extrinsic muscles of the eyeball in the donkey .

(in cm) .
Tendon Distance from the limbus Width Length
Dorsal R.M. near end 0.80 2.50 2.00
far end L dit)
Ventral R.M. centre 0.78 1.80 1.05
Lateral R.M. upper end 1.25
lower end 03] Hwl A
Medial R.M. centre 1.40
upper end 2.41 2.70 1.24
lower end 1.85
Dorsal O.M. near end 1,47
far end 2.80 AT e
Ventral 0.M. near end 0.30
2.52
far end 1.89
Retractor dorsally .4l === mm———
bulbi ventrally 1.82 ———— m————
laterally 1.98
medially 2.26
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Table (2): Showing the distance,length and width of the tendons of inser- »
tion of the extrinsic muscles of the eyeball in the mule.
(in cm).
Tendon Distance from the limbus width Length
Dorsal R.M. near end 0.75 3.30 2.00
Far end 1:35
Ventral R.M. centre 0.65 1.55 1,25
Lateral R.M. upper end 1.00
lower end 240 ha70
Medial R.M. centre 0.90
lower end .35 2.20 1.10
upper end 2.30
i
Dorsal O.M. near end 1.50 N
far end 2.70 300 2400
Ventral O.M. near end 0.30
3.00 ———
far end 2,25
Retractor dorsally 3.30 2@ mee—— ——
bulbi ventrally 170 —— ——
laterally 2.20 —— ——
medially 220 ——— ————
*
»
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. Table (3): Showing the distance,length and width of the tendons of inser-
tion of the extrinsic muscles of the eyeball in the horse.
{(an em; ).
Tendon Distance from the limbus Width Length
D M. . 4
orsal R.M near end 0.90 2.60 1.70
far end 125
Ventral R.M. centre 0.80 1.50 0.80
L .M. .
ateral R.M upper end 1,315 2.80 1.75
lower 0.45
Medial R.M. centre 1:0%
upper end 2.00 2,45 1.60
¢ lower end 1.45 2
: D M. s
orsal O.M near end 1.40 1.75 2.10
far end 2.30
v oM 0.
entral O near end 30 2.55 0.70
far end 2 .05
Retractor dorsally 3.70 — ——
bulbi ventrally 1.80 —_—— —_——
laterally 2.20
medially 1.80
=
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Fig. 1
Fig. 2
Fig. 3
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Diagram showing the site, length and width of the
tendons of insertion of the extrinsic muscles of

the eyeball in the donkey.

Diagram showing the site, length and width of the
tendons of insertion of the extrinsic muscles of

the eyeball in the mule.

Diagram showing the site, length and width of the
tendons of insertion of the extrinsic muscles of

the eyeball in the horse.
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