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اهللا الرحمن الرحيم  بسم
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العظیمهللاصدق

۳٢  البقرة



Abstract  

  

There are six extra ocular muscles responsible for the movement of the 
globe, four recti and two obliques. The motor supply of the recti is the 
occulomotor nerve (cranial III), except for the lateral rectus which is 
supplied by the abducent nerve (cranial VI). The occulomotor also 
supplies the inferior oblique muscle. The superior oblique is supplied by 
the trochlear nerve (cranial IV). Tenon’s capsule is a thin fascial 
membrane that envelops the globe and separates it from the orbital fat. 
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introduction

Eye surgery is the most common surgery in the elderly. Many ophthalmic 

procedures, such as cataract extraction, corneal transplants, trabeculectomy, lid 

surgery, and even viterectomy or repair of a detached retina can be performed 

safely in an outpatient setting, using regional anesthesia and mild sedation. The 

number of outpatient ophthalmic procedures will increase as health- care costs are 

contained and the population continues to age. Advantages of regional anesthesia 

over general anesthesia are numerous; it is generally safer with less incidence of 

postoperative nausea and vomiting, post- operative restlessness, post-operative 

lung, cardiac and cerebro- vascular complications and less bleeding (Feldman & 

Patel 2010).

Posterior segment surgeries (vitero- retinal, scleral buckling and cryosurgery 

procedures) are safely and satisfactorily performed using local anesthesia (Elmatri 

et al 2002).

Conventionally, a mixture of lidocaine and bupivacaine is used as local anesthetic 

solution. Articaine, an amide local anesthetic, was first investigated in 1974. 

Currently, it is used for dental surgery in most European countries. Features such 

as low toxicity, quick diffusion and rapid clearance have led to its wide- spread use 

(Ozdemir et al 2004).

In this study we compared the safety and efficacy of articaine 2% with a lidocaine 

2%/bupivacaine 0.5% mixture, using two techniques, peribulbar and sub- Tenon’s, 

in an aim to indentify a safer more convenient technique for local anesthesia during 

eye surgeries.
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Anatomy of the orbit

The Bony Orbit

The orbits are conical or four-sided pyramidal cavities, which open into the 

midline of the face and point back into the head. Each consists of a base, an apex 

and four walls. They are intended to protect the eye from mechanical injury (Snell 

& Lemp 1989).

The base, which opens in the face, has four borders. The following bones take part 

in their formation:

 1. Superior margin: frontal bone 

 2. Inferior margin: maxilla and zygomatic bones

 3. Medial margin: frontal bone, lacrimal bone and maxilla 

 4. Lateral margin: zygomatic and frontal bones. b

Figure 1:  Bones of the 
orbit (Standring et al 
2004)
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The apex lies near the medial end of superior orbital fissure and contains the optic 

canal which communicates with middle cranial fossa (Standring et al 2004).

The roof (superior wall) is formed by the orbital plate frontal bone and the lesser 

wing of sphenoid. The orbital surface presents medially by trochlear fovea and 

laterally by lacrimal fossa

The floor (inferior wall) is formed by the orbital surface of maxilla, the orbital 

surface of zygomatic bone and the orbital process of palatine bone. Medially near 

the orbital margin is located the groove for nasolacrimal duct. Near the middle of 

the floor is located the infraorbital groove, which leads to the infraorbital foramen. 

The floor is separated from the lateral wall by inferior orbital fissure, which 

connects the orbit to pterygopalatine and infratemporal fossa.

The medial wall is formed by the frontal process of maxilla, lacrimal bone, orbital 

plate of ethmoid and a small part of the body of the sphenoid.

The lateral wall is formed by the orbital process of zygomatic and the orbital plate 

of greater wing of sphenoid. The bones meet at the zygomaticosphenoid suture. 

The lateral wall is the thickest wall of the orbit. The optic foramen, which contains 

the optic nerve and the large ophthalmic artery, is at the nasal side of the apex, 

while a larger entry, while veins non-visual sensations such as pain pass through 

the superior orbital fissure, among other fissures (Strandring et al 2004).
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Extra ocular muscles

There are six Orbital Muscles: Four of the muscles control the movement of the 

eye going up and down and side to side (rectus muscles). Two of the muscles 

control the eye to move while the head moves (obliques). The rectus muscles arise 

from the annulus of Zinn, a fibrous ring arising from the superior orbital fissure, 

and insert anterior to the equator of the globe, forming an incomplete cone (Kumar 

& Dodds 2006).

Figure 2:Extra ocular muscles (Standring et al 2004)

Sensory supply

The ophthalmic nerve is the most superior and the smallest of the three divisions of 

the trigeminal nerve (V cranial). It runs lateral to the cavernous sinus and exits the 

cranium through the medial aspect of the superior orbital fissure. This nerve is 

sensory and supplies the eye, conjunctiva, eyelids, and lacrimal glands. The frontal 

nerve is its major branch, which divides into supraorbital, medial, and lateral 

branches supplying sensation from the upper eyelid as far posteriorly as the vertex

of the scalp. The supratrochlear nerve passes over the superior oblique muscle to 
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exit the orbit medial to the supraorbital nerve. It supplies sensation to the medial 

section of the forehead (Prithir Raj 2003).

Table 1: Muscles of the orbit (Standring et al 2004)

Muscle
Innervation Primary function

Secondary 
function

Tertiary 
function

Levator palpebrae 
superioris

Oculomotor 
nerve

Elevation of the 
superior (upper) 
eyelid

. .

Superior rectus
Oculomotor 
nerve

Elevation Intorsion Adduction

Inferior rectus
Oculomotor 
nerve

Depression Extorsion Adduction

Lateral rectus Abducens nerve Abduction . .

Medial rectus
Oculomotor 
nerve

Adduction . .

Superior oblique Trochlear nerve Intorsion Depression Abduction

Inferior oblique
Oculomotor 
nerve

Extorsion Elevation Abduction

Figure 3 Nerve supply of the globe (Prithir Raj 2003)
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Tenon’s Capsule

The fascial sheath, Tenon’s capsule, is a thin membrane that envelops the globe 

and separates it from the orbital fat. It thus forms a socket for the globe. The inner 

surface is smooth and shiny and is separated from the outer surface of the sclera by 

a potential space called the episcleral space. Crossing the space and attaching the 

fascial sheath to the sclera are numerous delicate bands of connective tissue 

(Figure 3). Anteriorly, the fascial sheath is firmly attached to the sclera, about 3 to 

5mm posterior to the corneoscleral junction (Kumar & Dodds 2006).

Figure 4:Tenon’s capsule with connective tissue bands traversing sub- Tenon’s space (Kumar & 

Dodds 2004)

Sub Tenon's space 
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The tendons of all 6 extrinsic muscles of the eye pierce the sheath as they pass to 

their insertions on the globe. At the site of perforation the sheath is reflected along 

the tendons of these muscles to form, on each, a tubular sleeve.

The superior oblique muscle sleeve extends as far as the trochlea and the inferior 

oblique muscle sleeve extends to the origin of the muscle. The tubular sleeves for 

the 4 recti muscles also have expansions. Those for medial and lateral recti are 

strong and are attached to the lacrimal and zygomatic bones and are called the 

medial and lateral check ligaments respectively. Thinner and less distinct 

expansions extend from the superior rectus tendon to that of the levator palpebrae 

superioris and from the inferior rectus to the inferior tarsal plate. The inferior part 

of the fascial sheath is thickened and is continuous medially and laterally with the 

medial and lateral check ligments (McClung et al 2006).


