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Anatomy of the Anterior Chamber Angle

Anatomy of the Anterior
Chamber Angle

The features of the outflow apparatus are as follows (Fig.1):

Schwwalbe ling
I

Trabecular mashwecork
|

Schlemm canal

Scleral spur :il

Figure 1. Structure of the angle (Kanski J,2003).

1. Internal scleral sulcus
- Sulcus
- Schwalbe's ring
- Scleral spur
2. Trabecular meshwork
- Uvea meshwork
- Corneoscleral meshwork
- Trabecular structure
- lris processes
- Pericanalicular connective tissue
- Extracellular matrix
3. Canal of Schlemm and collector channels

- Schlemm's canal




Anatomy of the Anterior Chamber Angle

- Endothélial lining
- Giant vacuoles

- Collector channels (Anthony J et al,1997).

Theinternal scleral sulcus:

The sulcus:

It is circular grooves on the inner aspect of the corneosclera limbus,
extending from the termination of Descemet's membrane anteriorly,
demarcated by Schwalbe's ring, to the sclera spur posteriorly. The portion of
the spur which forms the posterior boundary of the sulcus is sometimes called
the scleral roll. The sulcus completely accommodates the canal of Schlemm
externally and the corneoscleral portion of the trabecular meshwork
internally (Drecoll E,1998).

Schwalbe's Ring:

It is the anterior border ring of the trabecular region and contains
circularly arranged collagen fibers (periodicity 64 nm) intermixed with
elastic fibers. With age, there are also patches of long spacing or "curly
collagen™. The ring marks the transition between the corneal endothelium and
trabecular cells and termination of Descemet's membrane (Anthony J et
al,1997). The Descemet's membrane may split at times to enclose the inner
and outer aspect of Schwalbe's ring and may show fine extensions into the
cortical zone of the uveal trabeculae (Tamm E et al,1992).

Scleral Spur:

The scleral spur is a wedge-shaped circular ridge which marks the

deep aspect of the sclerolimbal junction. It receives the insertion of the




Anatomy of the Anterior Chamber Angle

anterior tendons of the longitudinal ciliary muscle on its inner aspect (Karer
A et al,1990).

The scleral spur contains collagen and elastic tissue with a circular
arrangement like that of the trabecular beams of the corneoscleral and
cribriform or juxta-canalicular meshwork with which it blends (Drecoll E et
al,1998). It has been shown that there are contractile, myofibroblast-like cells
oriented circumferentially within the scleral spur, which have sparse
mitochondria and are rich in smooth muscle apha actin and myosin (Tamm
R et al,1992).

The scleral spur cells (SSC) form tendon like contacts with the elastic
fibers of the scleral spur which are continuous with those of the adjacent
trabecular meshwork. Thus changes in SSC tone might modulate outflow
resistance by altering trabecular architecture. Some trabecular meshwork
cells stain also positively for smooth muscles alpha actinin and smooth
muscle actin (Flugel C et al,1992).

Trabecular Meshwork:(Fig.2)

Figure 2: Scanning electron microgram of trabecular meshwork (K anski
J,2007).
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The trabecular meshwork is a spongework of connective tissue beams
which are arranged as superimposed perforated sheets (Fig.2). The beams are
disposed circularly in the chamber angle and extend from Schwalbe's ring
anteriorly to the scleral spur and junction of iris and ciliary body posteriorly.
The inner portion of the trabecular meshwork is referred to as the uved
meshwork and the outer portion, connected to the spur and closer Schlemm's
cana, is the corneoscleral meshwork. Between the outermost corneoscleral
trabecular sheet and the endothelial lining of Schlemm'’s canal is a cell-rich
zone, the peri- or juxta-canalicular connective tissue zone (or endothelia or
cribriform meshwork) (Anthony J et al,1997).

Uveal meshwork

The inner uvea meshwork (1-2 layers) is made up of cord-like
trabeculae which interlace, and taper anteriorly. The innermost trabeculae
may pass from the ciliary muscle almost to the region of Schwalbe's ring.
Posteriorly, there are two to five layers and the outer layers have a more
circular orientation and a more flattened profile concentric with the limbus,
resembling that of the corneoscleral sheet (Spencer H et al,1968). The
celular lining of the uvea trabeculae is contineous anteriorly with
keratocytes in the deeper region of the cornea and its endothelium (Anthony
J et al,1997).

The corneoscleral meshwork

Each band is made of a network of beams (trabeculag) most of them
run circumferentially with interanastomosing criss-cross bands to form
meshwork with oval stomata. The intertrabecular spaces of the outer layers of
the corneoscleral sheets vary between 5 to 12um, therefore narrower than the
uveoscleral meshes. The spaces decrease in size from within outwards
(Spencer H et al,1968).
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There are approximately 8 to 15 trabecular layers with atotal width of
120-250 pm. Anteriorly the sheets converge, obliterate the intertrabecular
spaces and merge with the inner corneal lamellae and the trabecular cells
interface with the keratocytes. Posteriorly they are inserted into the scleral
roll (Tripathi R et al,2003).

Theiris processes (Fig.3)

Figure 3: Iris processes (Hutchinson K et al,2005).

These are broad-based flat triangular bands which taper anteriorly and
bridge the angle recess from the iris root to the uveal trabaculae into which
they merge. Sometimes, they reach the level of the scleral spur, and
occasionally to Schwalbe's line. They are usually sparse in number and are
found in about one-third of the normal population. Their structure resembles
that of the iris tissue with which they are continuous. Broad iris processes

partially obscure the angle recess (Tripathi C 1974).

They are phylogenetically homologous with pectinate ligaments of
ungulates and other animals, but do not perform the same supportive function
totheirisroot (Nishida S et al,2005).
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Peri- or juxtacanalicular connective tissue

It has a thickness of 2-20 um and it is interposed between the
endothelial lining of the cana and the outermost corneoscleral trabecular
sheet. This region consists of 2-5 layers of loosely arranged cells, embedded
in an extracellular matrix. The cells exhibit long slender processes, and attach
to one another irregularly by maculae occludentes, desmosomes and gap
junctions. Spaces exist between the cells, are up to 10um in width, through
which agueous humour can percolate to reach the lining endothelium of
Schlemm's canal (Tripathi R et al,2003).

After a long controversy about the presence or absence of open
communication between anterior chamber and cana of Schlemm, it is now
believed, based on studies by light microscope (LM), electron microscope
(EM), morphometric and tracer techniques, that the vacuolar configuration of
the endothelium provide a mechanism for direct communication between the
extracellular spaces of trabecular zone and the canal of Schlemm. This is
probably the route of entry of agueous to the cana of Schiemm (Anthony J
et al,1997).

Canal of Schlemm:

The canal of Schlemm is 36 pm in circumference, lying in the outer
portion of internal scleral sulcus, it conducts agueous humour from the
trabecular region to the episcleral venous plexus via the collector channels
(Nishida S et al,2005).

The canal of Schlemm isoval in cross section with the long axis lying
to the inner surface of the trabeculag; its anterior angle is sharper than the
posterior border, its average meridional measurement is 200-400 ym and in
the shorter axisis 10-25um (Tripathi R et al,2003).




