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Review of Literature

Anatomy and MRI

Appearance of Normal Orbit

A-Osteology of The Orbit(The Bony orbit): -

The bony orbit is pyramidal in shape having four walls ,an apex directed
posteriorly and a base directed anteriorly. "The orbit is essentially a socket for the
eyeball, containing the 'muscles, nerves, and vessels proper to it. Moreover, it

transmits certain vessels and nerves to supply areas around the orbital aperture.
(Fig.1,2).
{ s

Seven bones form the orbit: the maxillary, palatine, frontal, sphenoid,
zygomatic, ethmoid and lacrimal bones. (Bron et al., 1997)
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Maxillary bone
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[Fig.(2) Orbital bones ,Lateral view  (Fig.1&2 Quoted from Dutton 1994)
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Orbital walls:

The superior orbital wall = roof of the orbit is triangular and formed largely
by the orbital plate of frontal bone and behind it the lesser wing of sphenoid separates
the orbit {from the anterior cranial fossa.

The inferior orbital wall =floor like the roof is triangular and formed by three
bones; the orbital plate of maxilla, the orbital surface of zygomatic bone and the
orbital surface of palatine bone.

It is related to maxillary sinus and traversed by the infraorbital sulcus, which
,then becomes roofed as infra-orbital canal,the anterior opening of canal is infra-
orbital foramen.

The medial wall of the orbit is the thinnest component of the orbital walls. It
serves to separate the orbital content from ethmoid and sphenoid air cells. It consists
of four bones united by vertical sutures ,from the front backwards ; the frontal
{ process of maxilla, the lacrimal bone, the orbital plate of ethmoid bone (lampina
papylacm) and a small part of the body of sphenoid. The lamma papylacea form the
majox part. (Kiss-Klin 1919)

The lateral wall is the thickest and strongest of the orbital walls It is
triangular with its base anteriorly,. It is formed by the zygoma anterior and the greater
wing of sphenoid posteriorly. Two major fissures are present in lateral orbital wall
:superior orbital fissure (S.O.F.) lies between lateral orbital wall & the roof of the
orbit .Inferior orbital fissure (I.O.F.) :lies between lateral orbital wall and floor of the

orbit (Fig.3)(Whintall 1911)

Sphenoid bone,
greater wing

perior orbrtal fissure

arior clinoid process

Optic canal

Sphenoid sinus —& )3 ‘ B - . Inferior orital Sesure

terygogalatine fossa

‘
D
i
D
4
i
i
:
i

-

2

IFig.3 Orbital bones ,Lateral wall internal view

, Orbital Apex:

o \ It is the site of meeting of the four orbital walls.At the orbital apex ,the optic canal is
medial to to anterior clinoid process and superior orbital fissure is lateral to anterior
clinoid process.(Fig.4) (EI-Gabaly ct al, 1983)
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.

The bony land marks is best visualized on CT with the aid of the bone
extended scale and bone window technique (Fig.5). The optic canal can be seen on
both axial and coronal scans. The lateral and medial bony orbital margins, the
superior and inferior orbital fissures, the lacrimal fossa, lacrimal sac, nasolacrimal
canal, infraorbital canal and paranasal sinuses are also equally well seen in axial or
coronal scans. Coronal scans are best for assessing the floor and roof of the orbit. The
lamina papyracea is a paper thin plate of bone that forms most of the medial orbital \
wall, separating it from adjacent ethmoid air cells. This late often appears to be
dehiscent on CT, and therefore care shouid be taken not to make an erroneous
| diagnosis of bone destruction or fracture. (Harms 1990, Biraffnan et al., 19978)
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) [ig.5 . Bone setting:CT appearance of orbital bony details. Axial cuts .
M (A)CT through inferior Orbit.

(B) CT through Optic Canal
(Fig.5 Quoted from Hammerschlag et al., 1983)
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B-Orbital soft tissue:

The anterior orbit (Pre-septal spacej: The anterior soft tissues of the orbit are
separated from the orbit proper by a thin connective tissue membrane ,called the
orbital septum .1t is continuous with the periosteum of the anterior orbital margin and
attached to the tarsal plates of the eye lids .It divides the orbit into preseptal &post
septal compartments .(Wolff 1968)

The septum acts as a major barrier to the spread of inflammatory processes of pre-
septal space to the rest of the orbit.On MRI :the septum is seen as moderate to low
signal structure on T1WI.(Hoffmann et al 1998)

1-The globe:

The globe occupies approximately 20 % of the total volume of the orbit. Each eye
ball is located in the anterior orbit, nearcr to the roof and lateral wall than to the other
walls.Fine anatomic details of the globe can be identified by high field MRI using
surface coil (Atas&Galetta 1996 ). The globe is divided into two compartment ,the anterior
segment filled with aqueous humor and the posterior segment filled with vitreous
humor,the iris projects into the anterior segment circumfrentially,dividing it into
anterior and posterior chambers .These compartments are separated by the lens

appal'atUS(Flg. 63). Cormen Anteroposterior axis
Canal of Schlemm N\ L Anterior chamber
i e Iris
Limbus_ . . —
) ! ,/\/ Conjunctiva

Pars plicata

p ‘Posterior chamber
Pars plana(_~Z

Lens

Ora serrita

Choroid ’ .

Retina

% \TCcn(rnl retinal

Macula ¢77 antery and vein

Optic nerve

Fig.6.A Anatomy of the globe (Quoted from Mafee et al., 1996)

On MRI  (Fig.6B):The vitreous and aqueous humor have signal intensity
similar to that of cerebrospinal fluid (CSF) owing to high fluid content . The signal s
low on TIWI ,moderately low on proton density density and relatively high on T2W1
compared with the brain (marms 1990.Also,the globe is multilayred structure composed of
three layers:-
1)The outer most layer is a fibrous protective coat that constitutes the sclera

posteriorly and the transparent cornea anteriorly.The sclera is-covered by the
conjunctiva.A  thin fibrous membrane called tenon,s capsule (the fascia bulbi)
Theepiscleral space is apotential space between capsule and the sclera.The recti
muscles penetrate the tenon,s capsule to insert on the sclera.(Hesselink ,1990) .




