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INTRODUCTION 

Patients requiring phacoemulsification cataract surgery 

mostly belong to the geriatric age group and are invariably 

suffering from various co-morbidities including hypertension, 

cardiac disease, diabetes, etc. Surgery in this population group is 

always challenging and is associated with various risks, whether it 

is performed under general anesthesia or regional anesthesia.  

(Bajwa et al., 2010). 

Peribulbar anesthesia has grown to be the favored choice of 

anesthesia for patients undergoing cataract surgery. Numerous 

studies have confirmed that peribulbar anesthesia provides 

optimal conditions for cataract surgery. Furthermore, the injection 

of local anesthetic external to the muscle cone may decrease the 

likelihood of optic nerve and globe perforation. (Kumar and 

Dowd, 2006). 

Limited diffusion of a local anesthetic is the main 

drawback of peribulbar anesthesia, leading to failure to achieve 

eyeball akinesia in up to 50% of patients. Articaine has been 

studied for eye surgery because it diffuses through tissues more 

readily than other local anesthetic agents. (Allman et al., 2001).  
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There is a relative paucity of studies describing the use of 

levobupivacaine 0.5% for the standard peribulbar block or for 

superficial extraconal anesthesia. (Pacella et al., 2013). 

Hyaluronidase is an enzyme that has an ability to facilitate 

the penetration and dispersion of local anesthetic agents. It is 

most often used as an adjunct to local anesthesia for retrobulbar, 

peribulbar and sub-Tenon's block. (Kumar and Dodds, 2006). 
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AIM OF THE WORK 

The aim of this work is to evaluate the quality and efficacy of 

single injection medial canthus peribulbar block for superficial 

extraconal anesthesia with Articaine 2% versus Levobupivacaine 

0.5% with and without Hyaluronidase for patients undergoing 

cataract surgery. 
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CHAPTER ONE 

OCULAR ANATOMY 

Safe practice of orbital regional anesthesia, as with any 

other regional technique requires adequate knowledge of the 

orbital anatomy as well as its nerve and blood supply.  

(Jaichandran, 2013) 

The bony orbit: 

The orbital cavity takes a pyramidal pear-shape with its 

apex lying posterior and its base corresponding to the anterior 

orbital aperture. The eye sits anteriorly in the orbit being closer to 

the roof and lateral wall. The lateral orbital rim is nearly at the 

level of the eye’s equator, with its largest dimension 1cm behind 

the orbital rim corresponding to the widest point of the orbital 

cavity. The orbit volumes around 30ml, and the orbital rim 

measures 40 mm horizontally, 35 mm vertically, 45 to 50 mm 

from the anterior lacrimal crest, and 40 mm from the lateral rim to 

the superior orbital fissure. (Alhassan et al., 2008) 

The bony orbit is constructed from seven skull bones which 

come together forming the orbital infrastructure. These bones are 

the frontal, maxillary, zygomatic, ethmoidal, sphenoid, lacrimal 

and the palatine bones. These bones develop from the neural crest 

cells and are completely ossified at time of birth with the 

exception of the orbital apex. (Burkat and lemke, 2005) 
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Fig. 1: The bony orbit. (Turvey and Golden, 2012) 

The orbit’s apex connects with the intracranial cavity 

through the optic foramen and superior orbital fissure, and the 

pterygo-palatine fossa and ganglion via the posterior part of the 

inferior orbital fissure. Within this small space, several important 

neurovascular structures enter the orbital cavity and are acutely 

susceptible to compression. (Rene, 2006) 

The medial wall of the orbit is constructed by the fronto-

nasal maxillary process, the lacrimal bone, the lamina papyracea 

of the ethmoid bone and the anterolateral surface of the sphenoid 

body. The anterior and posterior ethmoidal foramina lie 

superiorly along the fronto-ethmoidal junction and denote the 

level of the cribriform plate. The medial walls of the two orbital 

pyramids are aligned almost in parallel with a corridor of 2.5 cm 

width for the ethmoid in between. (Rohner et al., 2002) 
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The roof of the orbit curves cephalically in the lateral aspect 

to accommodate the lacrimal gland. The bone of this wall separates 

the anterior cranial fossa from the orbit. It is generally thin and 

becomes thinner with age. The superior orbital rim has a notch on 

the medial third through which the supraorbital nerve runs and 

supplies sensation to the forehead. Sometimes this notch is calcified 

and forms a distinct foramen. (Turvey and Golden, 2012) 

The lateral orbital rim is the least projected and this 

facilitates lateral vision. The zygomatic portion of the lateral 

orbital wall is thin, but the wall thickens considerably in the 

sphenoid, where it borders the superior orbital fissure. (Turvey 

and Golden, 2012) 

The floor of the orbit is formed of the orbital plate of the 

maxilla and joined by the tiny orbital plate of the palatine bone 

posteriorly and by the inferior orbital process of the zygoma 

anterolaterally. The anteromedial corner is perforated by the 

nasolacrimal canal. (Abed et al., 2012) 

The Periorbita and orbital septum: 

The periorbita is the periosteum of the orbital bones and 

originates from the mesodermal layer of the embryonic eyelid, it 

becomes continuous with the orbital septum via the arcus 

marginalis of the eyelids. It receives its sensation from the 
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trigeminal nerve branches in the orbit. It is loosely attached to the 

bones allowing the accumulation of blood, pus and tumor. The 

periorbita becomes continuous with the endosteal layer of the 

dura mater at the superior orbital fissure, optic and anterior 

ethmoidal canal and splits at the lacrimal groove to engulf the 

lacrimal sac and forms the periosteum of the canal. It also 

encloses the lacrimal gland at the lateral orbital roof. (Burkat and 

lemke, 2005). 

On the orbital surface of the optic canal and the medial 

aspect of the superior orbital fissure, the periorbita thickens and 

gives rise to the tendenous attachments of the 4 rectus muscles, 

the levator superioris, and the superior oblique muscle. This 

tendonous ring is called the annulus of Zinn. (Figure 2). (Turvey 

and Golden, 2012)  

This fibrous ring separates the fissure into the intraconal 

and extraconal spaces. The lacrimal, frontal and trochlear nerves 

from the ophthalmic division of the trigeminal nerve pass outside 

of the annulus of Zinn in the superior narrow portion of the 

fissure. The nerves passing within the annulus of Zinn and 

become susceptible to retrobulbar anesthesia include the optic 

nerve, superior and inferior divisions of the oculomotor nerve, the 

abducent nerve, and nasociliary branch of the ophthalmic 

trigeminal nerve. The orbital fat cushions these structures, aids in 


