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Introduction 

 I 

Introduction 

General anesthesia for eye surgery presents a number of special 

considerations for the anesthesiologist. Patients are frequently at the 

extremes of age and in the case of the elderly concomitant medical 

conditions are not uncommon, particularly diabetes, ischemic heart 

diseases and hypertension (Kumar, 2007). 

       Anesthetic requirements for ophthalmic surgery are dictated 

primarily by patient's clinical condition, the nature of the proposed 

surgery, the surgeon's preference and the patient’s wishes (Kumar, 

2007). 

        Although regional anesthesia is suitable for most ophthalmic 

operations, general anesthesia is still commonly used worldwide 

especially for prolonged surgical procedures and regional anesthesia is 

often reserved for those patients who are unfit for general anesthesia. 

However, this pattern is currently changing where regional anesthesia 

becomes a real alternative for general anesthesia during ophthalmic 

surgery especially with the recent trends towards day-care surgery 

(Aleman, 1995). 

        Eye blocks provide excellent anesthesia for ophthalmic 

surgery and success rates are high. Satisfactory anesthesia and 

akinesia can be obtained with both needle and cannula (Kumar, 2007). 

Although rare, orbital injections may cause severe local and 

systemic complications. Knowledge of orbital anatomy and training 

are essential for the practice of safe orbital regional anesthesia 

(Kumar, 2007). 

 



Introduction 

 II 

        Although retrobulbar and peribulbar regional anesthetic 

techniques are used (by both anesthesiologists and ophthalmologists) 

in various types of eye surgery, topical anesthesia of the conjunctiva 

and cornea, followed—as needed—by sub-Tenon's block, is now 

common in routine cataract surgery. Because of the risk of life-

threatening complications in ophthalmic regional anesthesia, the 

services of an anesthesiologist must be available and training of 

anesthesia residents in ophthalmic regional anesthesia is highly 

recommended (Kallio and Rosenberg, 2005). 

 

Formerly, the term "local-standby" described the 

anesthesiologist's role in these cases. However, this term has been 

replaced by "monitored anesthesia care" since the anesthesiologist 

should be continually monitoring the patient during surgery and not 

just "standing by"(Burroughs, et al, 2003). 
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Basic knowledge of the anatomy of the orbit and its contents is 

necessary for the successful performance of anesthesia for ophthalmic 

surgery (1). 

 

Skilled administration of either local or general anesthesia contributes 

directly to the successful outcome of the surgery. Close cooperation and 

clear understanding between surgeon and anesthesiologist are essential. 

Risks and benefits must be assessed carefully and the anesthetic technique 

selected accordingly. Ophthalmic surgery can be classified into 

subspecialties and intraocular or extraocular procedures may be performed 

each has different anesthetic requirements (2). 

      

 Patients who present for eye surgery are frequently at the extreme ends 

of age. Both neonatal and geriatric anesthesia present special problems (2).  

          Although regional anesthesia is suitable for most ophthalmic 

operations, general anesthesia is still commonly used worldwide especially 

for prolonged surgical procedures and regional anesthesia is often reserved 

for those patients who are unfit for general anesthesia. However, this pattern 

is currently changing where regional anesthesia becomes a real alternative 

for general anesthesia during ophthalmic surgery especially with the recent 

trends towards day-care surgery (3). 



         To conduct safe regional anesthesia, preoperative evaluation of the 

patient’s mental status is extremely important. The patient should be alert, 

cooperative, and comfortable and must accept the idea of being awake 

during surgery. In addition to the mental status, the ability of the patient to 

lie supine without dyspnea, persistent cough, discomfort, or pain should also 

be carefully evaluated. Anesthesiologists are the best personnel to handle 

any possible systemic complications that may arise after the administration 

of ophthalmic blocks. Additionally, the availability of long-acting local 

anesthetics, which provide adequate surgical anesthesia as well as 

prolonged, postoperative analgesia, has eliminated the need for 

postoperative narcotics and their associated potential for respiratory 

depression, nausea, and vomiting (4). 

 

Regional anesthesia is commonly used for ophthalmic surgery. Various 

Ophthalmic surgeries require a potent motor blockade (akinesia) of the 

eyeball and eyelids. Retrobulbar anesthesia was the only technique used for 

many years since the late 1800s, but became more widely used in the 1940s, 

(5). 

 

In an attempt to reduce some of the complications of retrobulbar 

anesthesia, peribulbar anesthesia was introduced in the 1960s However; 

peribulbar anesthesia has some limitations (6).  

 

Intraconal and extraconal blocks using needles are commonly used. The 

techniques are generally safe but although rare, serious sight- and life-

threatening complications have occurred following the inappropriate 

placement of needles. Sub-Tenon’s block was introduced as a safe 

alternative to needle techniques but complications have arisen following this 

block as well. Currently, there is no absolutely safe ophthalmic regional 

block. It is essential that those who are involved in the care of these patients 

have a thorough knowledge of the techniques used (7). 
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Anesthetic Ophthalmic Anatomical Considerations 

 
        Basic knowledge of the anatomy of the orbit and its contents is 

necessary for the successful performance of anesthesia for ophthalmic 

surgery (Varvinski and Eltringham, 1996). 

(1) The Eyeball. 

Position of the eyeball:  

The eyeball is situated in the anterior part of the orbital cavity, 

closer to the roof than to the floor and nearer to the lateral than to the 

medial wall. The orbital margins have a fairly constant relationship to 

the eyeball. A vertically straight line applied to the superior and 

inferior orbital margins passes in contact with the cornea or slightly 

anterior to it, a horizontally straight line applied to the lateral and 

medial margins reveals that about one-third of the eyeball lies anterior 

to it. The anteroposterior diameter of the eye measures about 24 mm, 

the vertical diameter is about 23 mm, and horizontal diameter is 23.5 

mm The eyeball comprises three concentric layers, an outer fibrous 

layer (the cornea and sclera), a middle vascular layer (the iris, ciliary 

body and choroid) and an inner neural layer (the retina)(Wrong, 

1991). 

 

 

-Figure (1): Horizontal section in the eye (Ellis et al, 2004). 
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Intraocular contents consist of the following:  

       Aqueous humour in the anterior chamber (space lined by the 

cornea, iris, and pupil) and the posterior chamber (space behind the 

iris and in front of the vitreous), the crystalline lens, and the vitreous 

humour (space behind the lens and in front of the retina)(Figure 1). 

The optic nerve pierces the globe just above and 3 mm medial to the 

posterior pole. The nerve has a diameter of 1.5 mm and an intraorbital 

length of about 30 mm (Bruce, 1992). 

(2) The orbit 

         The orbit is a four sided bony pyramid cavity with its base 

forming the orbital opening and its apex placed posteromedialy. It has 

a total volume of about 30 ml. The medial wall of each orbit is in the 

sagittal plane of the head and parallel to the contralateral medial 

orbital wall. The angle between the lateral walls of the two orbits is 

approximately 90 degree and the angle between the lateral and medial 

walls of each orbit is approximately 45 degree (Figure 2). It should be 

noted that the apex including the optic foramen is in the same sagittal 

plane as the medial orbital wall (Varvinski and Eltringham, 1996). 

 
Figure (2): Diagrammatic representation of the angles of the lateral and medial 

walls of the orbits in transverse section (Varvinski and Eltringham, 1996). 

At the apex is the optic foramen, transmitting the optic nerve, and 

ophthalmic artery, and the superior and inferior orbital fissures 

transmitting the other nerves and vessels. The depth of the orbit from 

the inferior orbital rim to the apex ranges from 42 to 55 mm. this has 

important implications when injections are made in to the orbit. The 

deeper the injection the narrower is the space, and the greater the 


