el —t * & & ".———L°c

Sl Wl Sl b i) Ly Bt i il
: ¢ Spiile s gty Ll e ) e it

Il il dll it Gt lanl iyl §
L - '-5 é 3—-","&- u—-.‘u-...l ,_,——.-"QJ‘ E,__"'“
* Pl LIl




Department of Anatomy, Faculty of Vet,Med,
Asgiut University.
Head of Dept. Prof,Dr.H.Badawy.,

THE ANATOMY OF THE TENDONS OF INSERTIONS
OF THE EXTRINSIC MUSCLES OF THE EYEBALL
IN THE SHEEP AND GOAT
(With Two figures)

By

HIFNY,A and MISK, N. A,
(Received at 16/10/1977)

SUMMARY

The insertions of the extraocular muscles in
sheep and goats are characterized by many co-
mmon @&natomical features but there are some
differences between sheep and goats concerni-
ng the insertions of the dorsal and medial r-
ecti the veniral oblique and the retractor b-
ulbi muscles,

The study of the insertions of the extrzocul=-
ar muscles is of importance for the trestment
of some surgical affections of the eyeball,
and in forensic medicine,

INTRODUCTION

The extraocular muscles and not inserted at equal dista-
nces from the corneo-scleral Junction and the movements of
the eyeball are by no means so simple as might be inferred
from the general statements about the ocular muscles.All mo-
vements are particularly produced by the coordinated action
of these muscles, involving combinations which are quite co-
mplex, The study of the insertion of the ocular muscles is
of importance for the treatment of some surgical affections
such as strabismus which hecessitates the recession or res-
ection of cne or more of the muscles, suppurative endophtha-
lmitis which needs enucleation of the eyeball by severing
the tendons of insertion of the extraocular muscles and in
other instences which necessitate the knowledge of the accu-
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rate length, diraction, distance of the line of insertion of
each muscle from the corneo-scleral junction, and the length
of its tendinous part, : :

Finally, an snatomicsl study of the ocular muscles is
an aid in forensic medicine,' '

MATERIAL AND METHODS

The extrineic muscles of the eyeball were gtudied 4in
balady sheep and goats (2 = 5 years old). Twenty eyes ( 10
left and 10 right) were ébtained from each species from the
slaughter house. Easch extrinsic muscle was examined fully,
including the length, breadth ang direction of insertion of
its tendinscus par%, and distance of ite line of insertion f=-
rom the corneo=sclersl Junction,

For the muscles having a curved or obligue line of ing-
ertion more than one measurement was taken to identify more
accurately the distance of %his line from the corneo-scleral
Junction,

The harizontal end vertical diameters of the cornea we=

re also measured to know the relative size of the eyeball on

which the extrinsic mumscles werc studied, :
The average of the readings of the different measureme~
ats ir the twenty €ye8 in each species was obtalned,

RESULTS

Sheep (Fig, 1):

The darsal rectus muselé ean be distinguished by haying

the longest tendon and widest line of insertion of a11 the

~Straight muscles of the eyeball. The line of insertion is ne 3¢
- early straight and meassures 1,76 om. The tenon of insertien

18 1.12 om long and is inserted at the sclera 0.64 om from
_ %he linibus, : _
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The tenon of insertion of the ventral rectus muscle is
0.68 cm long and forms a line of insertion which is ° convex
towards the cornea. The apex of the curve is 0.45 om fLrom
the limbus. Its lateral end is nearer to the cornea(0.73 cm)
than its medial end (0.77 cm). The line of insertion in ‘the

narrowest (1.21 -cm wide) in comparison to the other straig-
ht muscles, e

The medial rectus muscle has the most caudal 1ime of
insertion of the straight ocular muscles, It lies 1.04 om
from the limbus, It is 1.28 cm wide ' gymetrically distribe
uted dorsal and ventral to the horizontal plane of the eyeb=
all, This muscle has the shortest tendinous insertion( 0,54
cm lohg) of any of the extrinsic muscles of the eyeball, The
inserti_on of the lateral rectus is the nearest to the limbus
of any of the extrasocular muscles. The line of insertion is
1,51 om long and is directed obliguely dorsally and caudalw=-
ards, Iis dorsal end lies 1,19 cm from the limbus whereas
its ventral end lies 0,10 om from the limbus, The teondon is
0.74 cm long,

The line of insertion of the dorsal oblique is the nare
rowest of any of the muscles of the eyeball being 1,05 ecm,
wide and is obliquely directed caudalwards and laterally,.The
medial end of this line is covered by the lateral part of
the tendon of insertion of the dorsal rectus and lies 1,33
cm from the limbus, The lateral end lies midway the inserti-
ons of the dorsal and lateral recti 1,76 om. from the limbus,
The tendon of insertion of the dorsal -oblique muscle is the

longest (1.27 cm) of all the extrinsic muscles of the eyeb=
all, : :

The veht.ral oblique has the widest line of insertion of
all the extraocular nuscles.fhe line of insertion lies in the
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latero~ventral part of the globe, It is 1,87 om wide and is
directed obliquely caudalwards and dorsally.The dorsal end
of this line lies ventral to the tendon of insertion of the
lateral rectus muscle and is 1.10 cm behind the limbus, The
ventral end lies ventral and cendal to the venteral ®nd of
the lateral' rectus and 0,12 cm from the corneo-scleral jun-
ction., The dorsal part of the insertion of the ventral obli-
que is tendimeus and is 0,70 cm long but the ventral part
is completely musomlar. ‘

The retractor bulbi is situated further from the copne=
al margin dorsally (2.14 cm) than ventrally (1.34 cm), and
is further medially (1,34 om) than laterally (1.29 cm)., The
vertical diameter of the cornea is 1,66 em and the horizont-
al 2,50 om,

Goat 2)

The dorsal rectus muscle can be distinguished by having
the longest tendon and widest line of imsertion of all the
straight muscles of the eyeball, The tenon of insertion is
1.18 om long and the line of insertion (1.24 cm) is oemvex
towards the cornea. The apex of the curve is 0.40 om from
the limbus and its medial and lateral ende are equally plac-
ed (0,60 om) apart from the limbus,

The tendon of insertion of the ventral rectus is 0,83
om long and forms a line of insertion which is convex restr-
ally. The apex of the curve is 0,30 cm from the limbus, Its
leteral end is nearer to the cornea (0.54 om) than its medi-
al end (0,57 om), The line of insertion is the perrowest
(1,04 om) of any of the straight musoles,

The medial rectus has the most cesudal line of insertion
of any of the straight muscles, This line lies 0.84 cm from
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the limbus and is 1.09 cm wide., The tendon of insertion is
the shortest (0,80 em) of any of the straight muscles of the
eyeball, and is symetrically distributed dorsal and ventral
to the horizontal plane of the eyeball,

The lateral rectus insertion is the nearest to the cor-
nea of all other extraocular muscles. It is 1.21 cm wide and
is directed caudalwards and dorsally. Its dorsal end lies
0.89 cm from the limbus whereas its ventral end lies 0.1l cm
from the limbus. The tendon is 1,02 ¢m long.

The dorsal obligue muscle has the RBarrowest line of in-
sertion (0.92 cm) and the longest tendon (1.38 cm) of all
the extrinsic muscles of the eyeball, The medial end of the
line of insertion is situated ventral to the latersl part of
the tendon of insertion of the dorsal rectus 0.91 cm from
the limbus., The lateral end lies midway between insertions
of the dorsal and lateral recti and is situated 1.34 cm cau-
dal to the limbus,

The ventral oblique has the widest line of insertion
and the shortest tendinous part of all the extrinsic muscles,
The 1line of insertion lies in the outer ventral part of the
globe and is convex caudalwards, It is 1,38 om wide and is
directed obliquely caudalwards and dorsally. The dorsal end
of this line lies ventral to the tendinous insertion of the
lateral rectus muscle about 0,99 e¢m from the corneo- scleral
Junction. The ventiral end lies below and caudal to the vent-
ral end of the lateral rectus insertion sbout 0.21 cm from
the limbus, The tendon of insertion is 0.70 ca long.The ret-
ractor bulbi is inserted further from the limbus dorsally
(1,90 om ) than ventrally (1.12 om), and further laterally
(1.25 om) than medially (1.16 om),

“an s A
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The vertical diameter of the cornea is 1,33 cm and the
horizontal 1.93 cm,
DISCUSSION

Some authors (Miller, Christensen & Evans 1964; Akaevsky
1968; Williams 1971; Bradley 1973; and Sisson & Grossman 1975
described the insertions of the extrinsic muscles of the'eye-
ball into the sclera in domestic animals but without indicat-
ing the width, direction and distance of the line of inserti-
on of the tendons of these muscles from the limbus, We could
not find a detailed description of the characteristic festur-
es of the tendons of these muscles in different domestic ani-
mals,

Surgical exposure of the extraocular muscles is much co-
hcerned with their tendinous insertion. The insertions of the
extrinsic muscles of the eyeball in sheep and goats are char-
acterized by several features. The dorsal rectus has  the
longest tendon and broadest line of insertion Gf any of the
straight muscles of the eyeball whereas the ventral rectus has
the narrowest line of insertion of these muscles, The line of
insertion of the lateral rectus is the nearest to the 1limbus
than any of the extraocular muscles. The medial rectus has
the most caudal line of insertion of the straight muscles.The
dorsal oblique has the narrowest line and longest tendon of
insertion of any of the extraocular muscles. The line of ing-
ertion of the ventral oblique is the widest of any of the ex-
trinsic muscle, The retractor eculi is inserted further from
the limbus dorsally than ventrally,

The study of the insertions of the extraocular muscles
showed some differences between sheepand goat, The 1line of
ingertion of the dorsal rectus is straight in sheep and conv-
ex in goat., The shortest tendon ot 1naartion of the extraocu-
lar muscles in goat is that of the ventral oblique whereas in
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sheep is that of medial rectus muscle. The dorsal part of
insertion of the ventral oblique muscle in sheep is tendino-
us and the ventral part is muscular, but in goats this inse=-
riion is completely tendinous. The retractor bulbi is inser=-
ted further from the corneal margin medially than laterally
in sheep and vice versa in goats,

Knowledge of the insertion of the ocular muscles is of
importance in the treatment of many surgical affections,

The distance of the line of insertion from the corneal
limbus and the breadth of the tendons of the ocular muscles
are of improtance in the treatment of many surgical affecti-
ons which necessitate enucleation of the eyeball as in cases
of suppurative endophthalmitis and massive anterior staphyl-
oma, The latter knowledge is needed to detect accurately the
method of surgical exposure of each tendon and te ascertain
the direction of the surgical tenotome at the point of ing-
ertion of each muscle,

In cases of strabismus also the distance of the line of
insertion from the corneal limbus and the mode of insertion
of each tendon are required to postulate the method of expo-
sure of each tendon and its position and to know whether th=
is type of strabismus can be corrected by recession, resecte
ion, advancement, tucking or by marginal tenotomy,

The obtained results show that the most preferable pos=
ition for the lens extraction in cases of cataract and cycl-
odialysis in cases of glaucoma is at the medial and dorsal
parts of the corneo~scleral Junction as thisg position is
apart from the line of insertions of the dorsal rectus,dors-
al oblique and medial rectus muscles. Operations which ave
carried on the lateral or ventral parts of the limbus may
expose the insertion of the lateral rectus, ventral rectus

Assiut Vet, Med, J, Vol. 4, No. 8, 1977,




HIFNY & MISK
- 18 o

and ventral oblique to in_:jury as the above mentioned muscles
are closely inserted to the limbus,

In operations for retinal detachment, a knowledge of the
angtomy of the extraocular muscles is essentisl. Some proble-
ms of identification in forensic medicine can be solved by a
knowledge of the detailed anatomy of the insertions of the ex-
traocular muscles,
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