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tive tissue. Medially, near the lacrimal fossa, its 
connective tissue is connected to the caudal attach­
ments of the medial rectus muscle connective tissue. 
This constitutes an area of approltimately 1.5 em. 
The lateral part of the inferior oblique muscle 
connective tissue, on the contrary, establishes con­
nections with caudal septa of the lateral rectus 
muscle, but not until at a distance of 1.7 em from its 
origin. This connection is maintained over an area 
of 2.5 em. 

Medial Rectus Muscle (Fig. 24) 

The medial rectus muscle, like the superior obUque 
muscle, follows the medial orbital wall closely and 
does not change its position even in transversal or 
sagittal planes. As mentioned before, the medial 
rectus muscle connective tissue has a preponder­
antly craniocaudal direction. The muscle thus ap­
pears to have a large area of attachment to both the 
orbital roof and floor. The latter attachment impres­
ses as being the largest area. In a trajectory of 1.6 
em from the apex to the anterior, the inferior border 
of the muscle has connections with the periorbit 
covering Muller's muscle in the inferior orbital 
fissure. Then cranial connections with the orbital 
roof start, and septal connections are established 
with the optic nerve and the hind surface of the eye. 
At a distance of 2.1 em from the orbital apex, the 

medial rectus muscle connective tissue makes con­
tact with the superior levator palpebrae/superior 
rectus complex connective tissue. Another 0.5 em to 
the anterior the connective tissue systems of the 
medial rectus muscle and the superior oblique 
muscle tendon become continuous with each other. 
Other septa in this area contribute to the formation 
of the superior ophthalmic vein hammock. Still the 
connections with the orbital roof and floor are 
maintained. Some of the caudal septa change their 
direction laterally and reach the connective tissue of 
the inferior oblique and rectus muscles. Three 
centimeters from the apex, fingerlike connections 
with the medial orbital wall (septal conglomeration 
area) start, which gradually turn into a polycham­
berlike area of attachment to the medial orbital 
wall. Further to the anterior, cranial prolongations 
of the medial rectus muscle have connections with 
the medial aponeurosis of the superior levator 
palpebrae/superior rectus complex. The cranial part 
of the connective tissue septa anchoring the medial 
rectus muscle to the orbital roof is interrupted by 
the passage of the superior oblique muscle tendon 
connective tissue. 

Superior Oblique Muscle (Fig. 21) 

This muscle more or Jess follows the angle between 
the medial orbital wall and the orbital roof, but 

Fig. 24. Connective tissue system 
of the medial rectus muscle. /, 
superior ophthalmic vein ham­
mock; 2, area of attachment to the 
orbital roof; on. optic nerve; J, 
connective tissue septa to Muller's 
muscle; 4, area of attachment to 
the orbital floor; 5, connections 
with the connective tissue systems 
of the inferior oblique and inferior 
rectus muscles; 6, medial conglom­
eration area; mrm, medial rectus 
muscle; 7, relationships with the 
optic nerve and hind surface of the 
eyeball; po, periorbit; 8, connec­
tion to the medial aponeurosis of 
the superior levator palpebrae mus­
cle; 9, connections to the orbital 
roof. 
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shows a steep 2-cm rise in the sagittal plane for a 
trajectory of 4.4 em before finally reaching the 
trochlea. Here the tendon and its connective tissue 
fibers bend sharply back (angle between muscle 
belly and tendon approximately 20°) and reach the 
hind surface of the eye at a distance of 2.8 em from 
the trochlea, descending 1.4 em in a sagittal plane. 
In the transversal plane the tendon of the superior 
oblique muscle is 1.6 em long. Next, along the 
medial orbital wall, the muscle belly connective 
tissue has intimate relationships with the adjacent 
periorbit. The muscle appears to lie in its own 
adipose tissue compartment until it reaches the 
trochlea. In this reconstruction specimen-and 
other specimens show the same-the superior 
oblique muscle tendon reaches the eye in a far less 
oblique position than we had understood from the 
literature. From the trochlea to the eyeball hind 
surface, the connective tissue septa of the superior 
oblique muscle tendon have many connections with 
the medial aponeurosis of the superior levator 
palpebrae. Equally impressive are the large amounts 
of septa connecting the tendon over a long distance 
with the medial upper part of the globe, up to the 
hind surface of the eye. This long trajectory of 
connective tissue septa could explain why in the 
literature the superior oblique muscle tendon at­
tachment to the eye is described as highly variableY 

CONCLUSIONS AND CLINICAL 
BEARINGS 

Today a definite structural organization is demon­
strable in human orbital connective tissue and the 
adipose tissue compartments lying in between. All 
the eye muscles appear to have their own specific 
connective tissue systems. The septal directions of 
these connective tissue systems and theii specific 
attachments are dependent on the area in the orbit 
that is approached. 

Undoubtedly, the reconstructions have reveal­
ed that each eye muscle has its own characteristic 
large attachment area. It is therefore questionable 
whether it is correct to speak of an origin of, for 
example, the medial rectus muscle at the annulus of 
Zinn or of an insertion of the muscle on the eyeball 
near the corneal margin while the reconstructions 
and serial sections have shown us a large area of 
attachment to the orbital roof and floor stretching 
from the back to the front in the orbit. 

Orbital connective tissue can be considered as an 
important additional locomotor mechanism closely 
cooperating with the eye muscles, the optic nerve, 
the central nervous system, the eyeball, the eyelids, 

the lacrimal gland, and the intraorbital fat, all 
forming a functional anatomical entity.18 

Preliminary results of a pilot biochemical study 
are promising and seem to support our views, yet a 
lot of work remains to be done in this field. The 
spatial architecture of the human orbital connective 
tissue system, its interindividual uniformity, and its 
bilateral symmetry provide an attractive starting 
point for this biomechanical research. 

Returning to the question in the introduction to 
this chapter-why, in cases of blowout fractures of 
the orbital floor, the vertical motility disturbances 
nearly always have the characteristics of incarcer­
ation of the inferior rectus and the inferior oblique 
muscles together-the answer could be as follows: 

The hernia of the orbital contents into the maxil­
lary sinus obviously does not contain the muscles 
only, but consists of the entire motility apparatus 
near the orbital floor (i.e., the connective tissue 
septa of the muscles and the fat cushions in the 
fracture region; Fig. 25). A retrospective study 
shows that blowout fractures of the orbital floor give 
rise to different groups of motility disturbances and 
that these different disturbances can be correlated 
to, and seem to be dependent on, the size and the 
anatomical site of the fracture. 

As to further clinical applications, the anatomical 
architecture of human orbital connective tissue 
opens up the possibility of development of micro-

Fig. 25. Schematic drawing or how the entire motility system 
near the orbital floor is caught in a blowout fracture. /, periorbit; 
2, connective tissue septa; 3, common muscle sheath; 4, Tenon's 
capsule; 5, inferior oblique muscle; 6, inferior rectus mu scle. 
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surgical techniques. It is conceivable that our knowl­
edge of orbital connective tissue will be helpful for 
the application of microsurgery to operations for 
tumor, trauma, reconstructive and plastic surgery, 
and strabismus. 

The tremendous correction capacity of our visual 
system to avoid diplopia might explain the relatively 
great number of successful orbital operations today. 
But this, of course, does not discharge us from 
further development of microsurgical techniques for 
operating upon human orbital connective tissue.19 
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