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General Introduction 

The Basic and Clinical Science Course (BCSC) is designed to meet the needs of residents 
and practitioners for a comp rehensive yet concise curriculu m of the field of ophthalmol
ogy. The BCSC has developed from its original brief outline format, which relied heavily 
on outside readings. to a more convenient and educationally useful self-contained text. 
The Academy updates and revises the course annually, with the goals of integrating the 
basic science and clinical practice of ophthalmology and of keeping ophthalmologists cur
rent with new developments in the various subspecialties. 

The BCSC incorporates the effort and expertise of more than 80 ophthalmologists, 
organized into 13 Section faculties, working with Academy editorial staff. In addition, the 
course conti nues to benefit from many lasting contributions made by the faculties of pre
vious editions. Members of the Academy's Practicing Ophthalmologists Advisory Com
mittee for Education serve on each faculty and, as a group. review every volume before 
and after major revisions. 

Organization of the Course 

The Basic and Clinical Science Course comprises 13 volumes, incorporating fundamental 
ophthalmic knowledge, subspecialty areas, and special topics: 

I Update on General Medicine 
2 Fundamentals and Principles of Ophthalmology 
3 Clinical Optics 
4 Ophthalmic Pathology and Intraocular Tumors 
5 Neuro-Ophthalmology 
6 Pediatric Ophthalmology and Strabismus 
7 Orbit, Eyelids, and Lacrimal System 
8 External Disease and Cornea 
9 Intraocular Inflammation and Uveitis 

10 Glaucoma 
11 Lens and Cataract 
12 Retina and Vitreous 
13 Refractive Surgery 

In addition, a comprehensive Master Index allows the reader to easily locate subjects 
throughout the ent ire series. 

References 

Readers who wish to explore specific topics in greater detail may consult the references 
cited within each chapter and listed in the Basic Texts section at the back of the book. 

xiii 



xiv . Gene ral Introduction 

These references are intended to be selective ra ther than elthaustive. chosen by the BCSC 
facul ty as being important. current. and readily avai lable to residents and practitioners. 

Related Academy educational materials are also listed in the appropriate sections. 
They include books. online and audiovisual materials. self-assessment programs. cli nical 
modules. and interactive programs. 

Study Ouestions and CME Credit 

Each volume of the BCSC is des igned as an independent study activity for ophthalmology 
res idents and pract it ioners. The learn ing objectives fOf this volume are given on page I. 
The text. illustrations. and references provide the information necessary to achieve the 
object ives; the study questions aUow readers to test their understanding of th e material 
and their mastery of the objectives. Physicians who wish to claim CME credit for th is 
ed ucational activity may do so by following the instructions given at the end of the book. 

Conclusion 

The Basic and Clinical Science Course has expanded greatly over the years. with the ad
dit ion of much new text and numerous illustra tions. Recent edit ions have sought to place 
a greater emphaSiS on clinical applicability while maintaini ng a solid foundation in basic 
science. As with any educational program. it reflects the experience of its authors. As 
its facult ies change and as medicine progresses. new viewpoints are always emerging on 
controversial subjects and techniques. Not all alternate approaches can be included in 
this series; as with any educational endeavor, the learner should seek addi tional sources, 
includi ng such carefully balanced opinions as the Academy's Preferred Practice Patterns. 

The B SC facul ty and staff are continuously st riv ing to improve the educationa l use
fulness of the coursej YO ll . the reader. can contribute to thi s ongoing process. If you have 
any suggestions or questions about the series. please do not hesitate to contact the faculty 
or the ed itors. 

T he authors. editors. and reviewers hope th at your study or the BCSC will be of lasting 
value and that each Section will serve as a practical reSOUfce for quality patient care. 



Objectives 

Upon completion of BeSe Section 7, Orbit, Eyelids, and Lacrimal 
System, the reader should be able to 

describe the normal anatomy and function of orbital and 

periocular ti ssues 

identify general and specific pathophysiological processes 
(including congenital, infect ious, inflammatory, traumatic, 

neoplastic, and involutional) that affect the structure and 

function of these ti ssues 

choose appropriate exam ination techniques and protocols for 

diagnosing disorders of the orbi t, eyelids, and lacrimal system 

select from among the various imaging and anciLlary studies 

available those that are most useful for the part icular patient 

describe appropriate differential diagnoses for disorders of the 
orbital and periocular ti ssues 

state the indicat ions fo r enucleation , evisceration, and 

exenteration 

describe functional and cosmetic indicat ions in the surgical 

management of eyelid and periorbi tal cond itions 

state the principles of medical and surgical management of 
conditions affect ing the orbit, eyelids. and lacrimal system 

• identify the major postoperative complications of orbital, 
eyelid, and lacrimal system surgery 



CHAPTER 1 
Orbital Anatomy 

Dimensions 

The orbits are the bony cavit ies that contain the globes, extraocular muscles, nerves. fat, 
and blood vessels. Each bony orbit is pear shaped, tapering posteriorly to the apex and 
the optic canal. The medial orbital walls are approximately parallel and are separated by 
25 mm in the average adult. The widest dimension of the orbit is approximately 1 cm be
hind the anterior orbital rim. Approximate measurements of the adult orbit are shown in 
Table I -\. The orbital segment of the optic nerve is slightly curved and moves with the eye. 
This curve allows the eye to move forward with proptosis without damaging the nerve. 

Topographic Relationships 

The orbital septum arises from the orbital rims anteriorly. The paranasal sinuses are either 
rudimentary or very small at birth, and they increase in size through adolescence. They 
lie adjacent to the floor, medial wall, and anterior portion of the orbital roof. The orbital 
walls are composed of 7 bones: ethmoid, frontal, lacrimal, maxillary, palatine, sphenoid, 
and zygomatic. The composition of each of the 4 walls and the location in relation to ad
jacent extraorbital structures are shown in Figures 1-1. 1-2, and 1-3 and summarized in 
the following sections. 

Roof of the Orbit 

composed of the frontal bone and the lesser wing of the sphenoid 
important landmarks: the lacrimal gland fossa, which contains the orbital lobe of 
the lacrimal gland; the fossa for the trochlea of the superior oblique tendon, located 

Table 1-1 Adult Orbital Dimensions 

Volume ........ .... ........ .... .... .. .. .... .... .. ... ... ........ .... ... ... .. ... ... ... ... .. ........ ... ....... ... ........ .. . 
Entrance height 
Entrance width. .. .............. . 
Medial wall length ................................. .. .... .. ... . . 

.......... 30cm 3 

.. ....... .. 35mm 
.. ... 40mm 

. ............. 45mm 
Distance from posterior globe to optic foramen .. .... .. ... ... ... .. ... .. ... .. ... ... ... .... ... .. .. .. ... ... .. . .. ......... 18mm 
Length of orbita l segment of optic nerve ... ..... . .. .. .. ... .. ... 25-30mm 

5 



6 • Orbit, Eyelids, and Lacrima l System 

A 

B 

Frontal bone -----

Ethmoid bone ----, 

Lacrimal bone - --,---____ 

Nasal bor,e ---V'-c 

Infraorbital --~ C;-----f 
foramen 

Optic canal--+"'--____ 

Posterior ethmoidal - -t- -, 
foramen 

Anterior ethmoidal --+--:-~ 
foramen ---- ~II:' , 

Ethmoid bone 

Optic strut - --1-- -<1, 

Maxillary bone --i~'-~-

~-------I-- Supraorbital foramen 

.... ;.....+ - Fossa of the lacrimal 
gland 

Fronlozygomatic suture 

Zygomaticotemporal 
foramen 

Zygomatic bone 

Lateral orbital tubercle 
of Whit nail 

Zygomaticofacial 
foramen 

Maxillary bone 

- - + - Frontal bone 

,----+ - Sphenoid bone, 
lesser wing 

---- Sphenoid bone, 
greater wing 

~-------- Superior orbital fissure 

-------- Foramen ralundum 

k-------- Inferior orbital fissure 

Figure 1-1 A, Orbital bones, frontal view. B, Orbital bones, apex. (Reproduced with permission from 
Dutron JJ. Atlas of Clinical and Su rgical Orbita l Anatomy. Philadelphia: Saunders; 1994:8.) 

5 mOl behind the superior nasal orbital rim; and the supraorbitaillotch, or foramen, 
which transm its the supraorbital vessels and branch of the fronta l nerve 
located adjacent to anterior cran ial fossa and frontal sinus 

Lateral Wall of the Orbit 
composed of the zygomatic bone and the greater wing of the sphenoid; separated 
from the lesser wing portion of the orbital roof by the superior orbital fi ssure 
important landmarks: the lateral orbital tubercle of Whitllall, with multiple attach
ments, including the lateral canthal tendon, the lateral horn of the levator aponeuro
sis, the check ligament of the lateral rectus, the Lockwood ligament (the suspensory 
ligament of the globe), and the Whit nail ligament; and the Jrontozygomatic su ture, 
located I em above the tubercle 



6 • Orbit, Eyelids, and Lacrima l System 

A 

B 

Frontal bone -----

Ethmoid bone ---- , 

Lacrimal bone ---.--____ 

Nasal bone - --Jl'-': 

Infraorbital 
foramen 

Optic canal - --t..;,.--, 

Posterior ethmoidal - --t--___ 
foramen 

Anterior ethmoidal ---t=:-«~ 

foramen 

Ethmoid bone 

Optic strut - --t- .... '!-- --1 

Maxillary bone --t~,-'--

r---====I---Supraorbital foramen 

Ii'-+ - Fossa of the lacrimal 
gland 

Frontozygomatic suture 

Zygomaticotemporal 
foramen 

Zygomatic bone 

Lateral orbital tubercle 
of Whit nail 

Zygomaticofacial 
foramen 

Maxillary bone 

--+-- Frontal bone 

r--- -f-- S;ph,encliid bone, 
lesser wing 

----Sphenoid bone, 
greater wing 

~-------- Superior orbital fissure 

--------Foramen rotundum 

~------- Inferjor orbital fissure 

Figure 1-1 A, Orbital bones. frontal view. B, Orbital bones, apex. (Reproduced with permission from 
Dutron JJ. Atlas of Clinical and Surgical Orbital Anatomy. Philadelphia: Saunders; 1994:8.) 

5 mm behind the superior nasal orbital ri m; and the supraorbital notch, or foramen, 
which transmits the supraorbital vessels and branch of the frontal nerve 
located adjacent to anterior cranial fossa and frontal sinus 

Lateral Wall of the Orbit 

composed of the zygomatic bone and the greater wing of the sphenoid; separated 
fro m the lesser wing portion of the orbital roof by the superior orbital fissure 
important landmarks: the lateral orbital tubercle of Whitnal/, with multiple attach
ments, including the lateral canthal tendon, the lateral horn of the levator aponeuro
sis, the check ligament of the lateral rectus, the Lockwood ligament (the suspensory 
ligament of the globe), and the Whitnalil igament; and the frontozygomatic suture, 
located 1 em above the tubercle 
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Figure 1·2 A, Orbital bones, lateral wall, internal view. a, Orbital bones, medial wall, interna l 
view. (Reproduced with permission from Dutron JJ. Atlas of Clinical and Surgical Orbital Anatomy. Philadelphia: Saun
ders; 1994:9-10.) 

located adjacent to the middle cranial fossa and the temporal fossa 
commonly extends anteriorly to the equator of the globe, helping to protect the 
posterior half of the eye while stili allowing wide peripheral vision 
is the thickest and strongest of the orbital walls 

Medial Wall of the Orbit 
composed of the ethmoid, lacrimal, maxill ary, and sphenoid bones 
important landmark: the frontoethmoidal suture, marking the approximate level of 
the cribriform plate, the roof of the ethmoids, the floor of the anter ior cranial fossa, 
and the entry of the anterior and posterior ethmoidal arteries into the orbit 
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Figure 1-3 Orbital bones, inferior w all , internal view. (Reproduced with permission from Dutron JJ, Atlas 
of Clin ical and Surgical Orbital Anatomy. Philadelphia: Saunders; 1994: 11 .) 

• located adjacent to the ethmoid and sphenoid sinuses and nasal cavity 
• medial wall of the optic canal forms the lateral waU of the sphenoid sinus 

The thinnest walls of the orbit are the lamina papyracea, which covers the ethmoid sinuses 
along the medial wall , and the maxillary bone, particularly in its posteromedial portion. 
These are the bones most frequently fractured as a result of indirect, or blowout, fractures 
(see Chapter 6). Infections of the ethmoid sinuses may extend through the lamina papy
racea to cause orbital cellulitis and proptosis. 

Floor of the Orbit 

composed of the maxillary, palatine, and zygomatic bones 
for ms the roof of the maXillary sinus; does not extend to the orbital apex but instead 
ends at the pterygopalatine fossa; hence, it is the shortest of the orbital walls 
important landmarks: the infraorbital groove and infraorbital canal, which transmit 
the infraorbital artery and the maxi llary division of the trigeminal nerve 

Apertures 

The orbital walls are perforated by several important apertures (see Figs I - I through 1-3). 

Ethmoidal Foramina 

The anterior and posterior ethmoidal arteries pass through the corresponding ethmoidal 
foram ina in the medial orbital wall along the frontoethmoidal suture. These foramina 
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provide a potential route of entry into the orbit for infections and neoplasms from the 
sinuses. 

Superior Orbital Fissure 

The superior orbital fissure separates the greater and lesser wings of the sphenoid and 
transmits cranial nerves III, IV, and VI; the first (ophthalmic) divis ion of cranial nerve 
(CN) V; and sympathetic nerve fibers. Most of the venous drai nage from the orbit passes 
through this fissure by way of the superior ophthalm ic vein to the cavernous si nus. 

Inferior Orbital Fissure 

The inferior orbital fissure is bounded by the sphenoid, maxillary, and pa latine bones and 
lies between the lateral orbi tal wall and the orbi tal floor. It transmits the second (maxil
lary) division of CN V, including the zygomatic nerve, and branches of the inferior oph
thalmic vein leading to the pterygoid plexus. The infraorbital nerve, which is a branch of 
the maxillary nerve, leaves the skull through the forame n rotundum and travels through 
the pterygopalatine fossa to enter the orbit at the infraorbital groove. This fossa extends 
laterally to become the infratemporal fossa. The nerve travels anteriorly in the floor of the 
orbit through the infraorbital canal, emerging on the face of the maxilla 1 cm below the 
inferior orbital rim. The infraorbita l nerve carries sensation from the lower eyelid, cheek, 
upper lip, upper teeth, and gingiva. Numbness in this distribution often accompanies 
blowout fractures of the orbital floo r and typically improves with time. 

Zygomaticofacial and Zygomaticotemporal Canals 

The zygomaticofacial canal and zygomaticotemporal canal transmit vessels and branches 
of the zygomatic nerve through the lateral orbital wall to the cheek and the temporal fossa, 
respectively. 

Nasolacrimal Canal 

The nasolacrimal canal extends from the lacrimal sac fossa to the inferior meatus beneath 
the inferior turbinate in the nose. Through this canal passes the nasolacrimal duct, which 
is continuous from the lacrimal sac to the nasal mucosa (see Part III, Lacrinlal System). 

Optic Canal 

The optic canal is 8-10 mm long and is located within the lesser wing of the sphenoid. 
This canal is separated from the superior orbital fissure by the bony optic strut. The optic 
nerve, ophthalmic artery, and sympathetic nerves pass through this canal. The orbital end 
of the canal is the optic foramen, which normally measures less than 6.5 mm in diameter 
in adults. Optic canal enlargement accompanies the expansion of the nerve, as seen with 
optic nerve gliomas. Blunt trauma may cause an optic canal fracture, hematoma at the 
orbital apex, or shearing of the nerve at the foramen, resulting in optic nerve damage. 
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Soft Tissues 

Periorbita 

The periorbita is the periosteal covering of the orbital bones. At the orbital apex, it fuses 
with the dura mater covering the optic nerve. Anteriorly. the periorbita is continuous with 
the orbital septum and the periosteum of the fac ial bones. The line offusion of these layers 
at the orbital rim is called the arcus marginalis. The periorbita adheres loosely to the bone 
except at the orbit.al margin, sutures, fissu res. foramina , and canals. In an exenteration, 
the periorbita can be easily separated except where these finn attachments are present. 
Subperiosteal fluid, such as pus or blood, is usually loculated within these boundaries. The 
periorbita is quite sensitive, being innervated by the sensory nerves of the orbit. 

Intraorbital Optic Nerve 

The intraorbital portion of the optic nerve is approx.i mately 30 mm long. The nerve is 
somewhat longer than the orbit, making an S-shaped curve to allow for movement with 
the eye. The optic nerve is 4 mm in d iameter and surrounded by the pia mater, arachnoid, 
and dura mater, which are continuous with the same layers covering the brain. The dura 

mater covering the posterior portion of the intraorbital optic nerve fuses with the annulus 
of Zinn at the orbital apex and is continuous with the periosteum of the optic canal. 

Extraocular Muscles and Orbital Fat 

The extraocular muscles are responsible for the movement of the eye and fo r synchro
nous movements of the eyelids. All of the extraocular muscles, except the in ferior oblique 
muscle, originate in the orbital apex and travel anteriorly to insert onto the eye or eyelid. 
The 4 rectus muscles (superior. medial, lateral, and in fer ior recti) originate in the annulus 
of Zinno The levator muscle arises above the annulus on the lesser wing of the sphenoid. 
The superior oblique muscle originates slightly medial to the levator muscle and travels 
anteriorly through the trochlea on the superomedial orbital rim, where it turns postero
laterally toward the eye. The inferior oblique muscle originates in the anterior orbita l fl oor 
lateral to the lacrimal sac and travels posterolaterally within the lower eyelid retractors to 
insert inferolateral to the macula. 

In the anterior portion of the orbit. the rectus muscles are con nected by a membrane 
known as the intermuscular septum. When viewed in the coronal plane. this membrane 
forms a ring that divides the orbital fat into the il1tracol1al fat (cen tral surgical space) and 
the extraconal fat (peripheral surgical space). These anatomical designations on a magnetic 
resonance (M R) or computed tomograph ic (CT) scan are helpful for describing the loca
tion of a mass. A knowledge ofthese spaces helps d irect the surgical dissection to the mass. 

The orbit is further divided by many fine fibrous septa that unite and support the 
globe, optic nerve, and extraocular muscles (Fig 1-4). Accidental or surgical orbital trauma 
can disrupt this supporting system and contribute to globe displacement and restriction. 
In many cases of diplopia after fracture, restriction of eye movement is caused by the en· 
trapment of the orbi tal connective tissue rather than by the muscles themselves. 
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Figure 1-4 Mid-orbit at the widest extent of the extraocular muscles. (Moddied from Dutron JJ. Atlas 
of Clinica l and Surgica l Orbital Anatomy. Philade/phia: Saunders: 1994: 151 . Used w ith permission.) 

The motor innervation of the extraocular muscles arises from cranial nerves Ill . IV. 
and VI. The superior rectus and levator muscles are supplied by the superior d ivision 
of eN [II (oculomotor nerve). The inferior rectus, medial rectus, and inferior oblique 
muscles are supplied by the inferior division of eN [[ I. The lateral rectus is supplied by 
eN VI (abducens nerve). The cranial nerves to the rectus muscles enter the orbit posteri 
orly through the superior orbital fissure and travel through the intraconal fat to enter the 
muscles' intraconal surface at the junction of the posterior third and anterior two-thirds. 
Cranial nerve IV (trochlear nerve) crosses over the levator muscle and innervates the 
superior oblique on the superior surface at its posterior third. The nerve to the inferior 
oblique muscle travels anteriorly on the lateral aspect of the inferior rectus to enter the 
muscle on its posterior surface. 

Annulus of Zinn 

The an nulus of Zinn is the fibrous ring formed by the common origin of the 4 rectus 
muscles (Fig 1-5). The ring encircles the optic fo ramen and the central portion of the 
superior orbital fissure. The superior origin of the lateral rectus muscle separates the su
perior orbital fissure into 2 compartments. The portion of the orbital apex enclosed by 
the an nulus is called the oculomotor foram en. This opening transmits eN HI (upper and 
lower divisions), eN VI, and the nasociHary branch of the ophthalmic division of eN V 
(trigeminal). The superior and lateral aspect of the superior orbi ta l fissure external to the 
muscle cone transmits eN IV as well as the fronta l and lacrimal branches of the ophthal
mic division of eN v Cranial nerve IV is the only nerve that innervates an extraocular 
muscle and does not pass directly into the muscle cone when entering the orbit. Cranial 
nerves III and VI pass directly into the muscle cone through the oculomotor foramen. The 
superior ophthalmic vein passes through the superior and lateral portion of the superior 
orbital fi ssure outside the ocu lomotor foram en. 
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Figure 1 -5 View of orbital apex, right orbit. The ophthalmic artery enters the orbit through the 
optic canal, whereas the superior and inferior divisions of cranial nerve III, cranial nerve VI, and 
the nasociliary nerve enter the muscle cone through the oculomotor foramen. Cranial nerve IV, 
the frontal and lacrimal nerves, and the ophthalmic vein enter through the superior orbita l fis
sure and thus lie within the periorbita but outside of the muscle cone. Note that the presence 
of many nerves and arteries along the latera l side of the optic nerve mandates a superonasal 
surgical approach to the opt ic nerve in the orbital apex. (Modified from Housepian EM. Intraorbita l ru
mors. In: $chmldek HH. Sweet WH, eds. Current Techniques In Operative Neurosurgery. Orlando, FL: Grune & StraHon; 

1976:148. Used with permission. Illustration by Cyndie C. H. Woo/ey.) 

Vasculature of the Orbit 

The blood supply to the orbit arises primarily from the ophthalmic artery, which is a 
branch of the internal carotid artery. Smaller contribut ions come from the external ca
rotid artery by way of the internal maxillary and facial arteries. The ophthalm ic artery 
travels underneath the int racranial optic nerve through the dura mater along the optic 
can al to enter the orbi t. The major branches of the ophthalm ic artery are the 

branches to the extraocular muscles 
central retinal artery (to the optic nerve and ret ina) 
posterior ciliary arteries (long to the anterior segment and short to the choroid) 

Terminal branches of the ophthalmic artery travel anter iorly and form rich anastomoses 
with branches of th e external carotid in the face and periorbital region (Fig 1-6). 
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figure 1-6 Anterior view of the arterial supply to the eyelids and orbit. The arteries shown 
are 10, infraorbital; 13, superficial temporal; 14, transverse facial; 21, supraorbital; 22, supra
trochlear; 24, infratrochlear; 25, superior peripheral arcade; 26, superior marginal arcade; 30, 
zygomaticofacial; 31, lateral pa lpebral; 32, inferior marginal arcade; 33, angular; 34, facial ; 49, 
medial palpebral; 50, dorsal nasal. (Reproduced with permission from Zide BM, Jelks Gw, eds. Surgical Anat
omy of the Orbit. New York: Raven; 7985: 11.) 

The superior ophthalmic vein provides the main venous drainage of the orbit. This 

vein originates in the superonasal quadrant of the orbit and extends posteriorly through 
the superior orbital fissure into the cavernous sinus. Frequently, the superior ophthalmic 
vein appears on axial orbital CT scans as the only structure coursi ng diagonaLly through 
the superior orbit. Many anastomoses occur anteriorly with the veins of the face as well as 
posteriorly with the pterygoid plexus ( Figs 1-7, \ -8). 

Nerves 
Sensory innervation to the periorbital area is provided by the ophthalmic and max iLlary 
divisions of CN V (Fig 1-9). The ophthalmic division of CN V travels anteriorly from the 

ganglion in the latera l wall of the cavernous sinus. where it divides into 3 main branches: 
fron tal, lac rimal, and nasociliary. The frontal and lacrimal nerves enter the orbit through 
the superior orbital fi ssure above the an nulus of Zinn (see Fig 1-5) and travel an teriorly 
Ln the extraconal fat to innervate the medial canthus (supratrochlear branch). upper 
eyelid (lacrimal and supratrochlear branches), and forehead (supraorbital branch). The 
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Figure 1·7 Side view of left orbit. AZ, annulus of Zinn; CG, ci liary ganglion ; C5, cavernous sinus; GG, Gasserian ganglion ; leA, internal carot id artery; 
10M, inferior oblique muscle; IOV, inferior ophthalmic vein; IRM, inferior rectus muscle; LA. levator aponeurosis; LeT, lateral canthal tendon; LG, lac
rimal gland ; LM, levator muscle; LRM, lateral rectus muscle; Man., mandibular nerve; Max., maxi llary nerve; MRM, medial rectus muscle; ON, optic 
nerve; Oph" ophthalmic nerve; PTM, pretarsal muscle; SG, sphenopalatine ganglion; SaM, superior oblique muscle; SOT, superior oblique tendon; 
SOV superior ophthalmic vein; SRM, superior rectus muscle; STL, superior transverse ligament; T, trochlea; vv, vortex veins; 1, infratrochlear nerve; 
2, supraorbital nerve and artery; 3, supratrochlear nerve; 4, anterior ethmoid nerve and artery; 5, lacrimal nerve and artery; 6, posterior ethmoid artery; 
7, frontal nerve; 8, long ciliary nerves; 9, branch of cranial nerve III to medial rectus muscle; 70, nasociliary nerve; 77, cranial nerve IV; 12, ophthalmic 
(orbital) artery; 13, superior ramus of cranial nerve III; 14, crania l nerve VI; 15, ophthalmic artery, origin; 16, anterior ciliary artery; 17, vidian nerve; 18, 
inferior ramus of cranial nerve III ; 19, central retinal artery; 20, sensory branches from ciliary ganglion to nasociliary nerve; 21, motor (parasympathetic) 
nerve to ciliary ganglion from nerve to inferior oblique muscle; 22, branch of crania l nerve III to inferior rectus muscle; 23, short ciliary nerves; 24, zygo
matic nerve; 25, posterior ciliary arteries; 26, zygomaticofacial nerve; 27, nerve to inferior oblique muscle; 28, zygomaticotemporal nerve; 29, lacrimal 
secretory nerve; 30, lacrimal gland-palpebral lobe; 31, lateral horn of levator aponeurosis ; 32, lacrimal artery and nerve term inal branches. (Reproduced 

from Stewart WB, ed. Ophthalmic Plastic and Reconstructive Surgery. 4th ed. San Francisco: American Academy of Ophthalmology Manuals Program; 1984) 
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Figure 1-8 Top view of left orbit. AZ, annulus of Zinn ; CG, cil iary ganglion; CS, cavernous sinus; GG, Gasserian ganglion; ICA, internal carotid artery; 
IRM, inferior rectus muscle; LA, levator aponeurosis; LG, lacrimal gland; LM, levator muscle; LRM, lateral rectus muscle; Man., mandibular nerve; 
Max., maxillary nerve; MRM, media l rectus muscle; ON, optic nerve; Oph., ophthalmic nerve; SG, sphenopalatine ganglion; SOM, superior oblique 
muscle; SOT, superior oblique tendon; SOli, superior ophtha lm ic vein; SRM, superior rectus muscle; STL, superior t ransverse ligament; T, trochlea; vv, 
vortex veins; 1, infratrochlear nerve; 2, supraorbital nerve and artery; 3, supratrochlear nerve; 4, anterior ethmoid nerve and artery; 5, lacrimal nerve 
and artery; 6, posterior ethmoid artery; 7, fronta l nerve; 8, long ciliary nerves; 9, branch of cranial nerve III to medial rectus muscle; 10, nasociliary 
nerve; 11, cranial nerve IV; 12, ophthalmic (orbital) artery; 13, superior ramus of cranial nerve III; 14, cranial nerve VI; 15, ophthalmic artery, origin; 16, 
anterior ciliary artery; 17, vidian nerve; 18, inferior ramus of crania l nelVe Ill; 20, sensory branches from ci liary ganglion to nasociliary nelVe; 21, motor 
(parasympathetic) nerve to ciliary ganglion from nerve to inferior oblique muscle; 22, branch of cranial nerve III to in ferior rectus muscle; 23, short ci li
ary nerves; 24, zygomatic nerve; 25, posterior ciliary arteries; 26, zygomaticofacial nerve; 27, nerve to inferior oblique muscle; 28, zygomaticotemporal 
nerve; 29, lacrimal secretory nerve; 32, lacrimal artery and nerve terminal branches. (Reproduced from Stewart we. ed. Ophtha lmic Plastic and Reconstructive Surgery. 

4th ed. San Francisco: American Academy of Ophthalmology Manuals Program; 1984.) 
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Figure 1-9 A , Sensory nerves. 1, cranial nerve V; 2, trigeminal ganglion; 3, ophthalmic division 
of trigeminal nerve V,: 4, maxillary division of trigeminal nerve V2: 5, mandibular division of 
trigeminal nerve V3: 6, frontal nerve; 7, supraorbital nerve; 8, supratrochlear nerve (trochlea 
noted by purple); 9, infratrochlear nerve; 10, nasoci liary nerve; 11, posterior ethmoidal nerve; 
72, anterior ethmoidal nerve; 13, external or dorsal nasal nerve; 14, lacrimal nerve; 15, poste
rior superior alveolar nerve; 16, zygomatic nerve; 17, zygomaticotemporal nerve; 18, zygomati
cofacial nerve; 19, infraorbital nerve; 20, anterior superior alveolar nerve . 8 , Contributions to 
the ciliary ganglion. (Pan A reproduced with permission from Zide 8M. Jelks mv, eds. Surgical Anatomy of the 
Orbit. New York: Raven; 1985: 12. Pan 8 reproduced With permission from Doxanas MT, Anderson Rt. Clinical Orbital 

Anatomy. Baltimore: Williams & Wilkins; 1984.) 
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nasociliary branch enters the orbit through the superior orbital fissure within the annulus 
of Zinn, entering the intraconal space and traveling anteriorly to innervate the eye via the 
ciliary branches. The short ciliary nerves penetrate the sclera after passing through the 
ciliary ganglion without synapse. The long Ciliary nerves pass by the ciliary ganglion and 
enter the sclera, where they extend anter iorly to supply the iris, cornea, and Ciliary muscle. 

The muscles of facial express ion, including the orbicularis oculi , procerus, corruga
tor superciliaris, and frontalis muscles, receive their motor supply by way of branches of 
eN VII (the fac ial nerve) that penetrate the undersurface of each muscle. 

The parasympathetic in nervation, w'hich controls accommodation, pupillary con
striction, and lacrimal gland st imulation, follows a complicated course. Parasympathetic 
Lnnervation enters the eye as the short posterior ciliary nerves after synapsing within the 
ciliary ganglion. Parasympathetic innervation to the lacrimal gland originates in the lacri
mal nucleus of the pons and eventually joins the lacrimal nerve to enter the lacrimal gland. 

The sympathetic innervation to the orbit provides for pupillary dilat ion, vasocon
striction, smooth muscle fu nction of the eyelids and orbit, and hidrosis. The nerve fibers 
follow the arterial supply to the pupil, eyelids, and orbit and travel anteriorly in associa
tion with the long ciliary nerves. Interruption of this innervation results in the familiar 
signs of Horner syndrome: ptosis of the upper eyelid, elevation of the lower eyelid, miosis, 
anhidrosis, and vasodilation. 

lacrimal Gland 

The lacrimal gland is composed of a larger orbital lobe and a smaller palpebral lobe. The 
gland is located within a fossa of the frontal bone in the superotemporal orbit. Ducts from 
both lobes pass through the palpebral lobe and empty into the upper conjunctival fornix 
temporally. Frequently, a portion of the palpebral lobe is visible on slit-lamp examination 
with the upper eyelid everted. Biopsy is generally not performed on the palpebral lobe or 
temporal conjunctival fornix because it can interfere with the lacrimal ductules drai ning 
the orbital lobe. With age, the orbital lobe of th e lacrimal gland may prolapse in fer iorly out 
of the fossa and present as a mass in the lateral upper eyelid. 

Periorbital Structures 

Nose and Paranasal Sinuses 

The bones forming the medial, inferior, and superior orbital walls are close to the nasal 
cavity and are pneumatized by the paranasal sinuses, which arise from and drain into 
the nasal cavity. The sinuses may serve to decrease the weight of the skull , or they may 
function as resonators for the voice. The sinuses may also support the nasal passages in 
trapping irritants and in warming and humidifying the air. Pathophysiologic processes in 
these spaces th at secondarily affect the orbit include sinonasal carcinomas, inverted papil
lomas, zygomycoses, Wegener granulomatosis, and mucoceles as well as sinusitis, which 
may cause orbital cellulitis or abscess. 
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The nasal cavity is divided into 2 nasal fossae by the nasal septum. The lateral wall of 
the nose has 3 bony projections: the superior, middle, and inferior conchae (turbinates). 
The conchae are covered by nasal mucosa, and they overhang the corresponding me
atuses. Just cephalad to the superior concha is the sphenoethmoidal recess, into which 
the sphenoid sinus drains. The frontal sinus and the anterior and middle ethmoid air 
cells drain into the middle meatus. The nasolacr imal duct opens into the inferior meatus. 
The nasal cavity is lined by a pseudostratified, cil iated columnar epithelium with copious 
goblet cells. The mucous membrane overlying the lateral alar cartilage is hai r bearing and 
therefore less suitable for use as a composite graft in eyelid reconstruction than the muco
perichondrium over the nasal septum, which is devoid of hair. 

The frontal sinuses develop fro m evaginat ions of the fronta l recess and cannot be 
seen radiographically until the sixth year of life. Pneumatization of the frontal bone con
tinues through childhood and is complete by early adulthood (Fig 1-10). The sinuses can 
develop asymmetrically and vary greatly in size and shape. The frontal sinuses are almost 
always separated by the midline intersinus septum. Each sinus drains through separate 
frontonasal ducts and empties into the anterior portion of the middle meatus. 

The ethmoid air cells are thin-wall ed cavities that lie between the medial orbital wall 
and the lateral wall of the nose. They are present at birth and expand as the child grows. 
Ethmoid air cells can extend into the fronta l, lacrimal, and maxillary bones and may ex
tend into the orbital roof (supraorbital ethmoids). The numerous small , thin -walled air 
cells of the ethmoid sinus are divided into anterior, middle, and posterior. The anterior 
and middle air cells drain into the middle meatus; the posterior air cells, into the superior 

Figure 1-10 Relationship of the orbits to the paranasal sinuses: FS, frontal sinus; ES, ethmoid 
sinus; MS, maxillary sinus; 55, sphenoid sinus. 
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meatus. Orbital cellulit is develops most frequently from the spread of ethmoidal sinusitis 
through the lamin a papyracea into the orbit. 

The sphenoid sinus evaginates from the posterior nasal roof to pneumatize the sphe· 
noid bone. It is rudimentary at birth and reaches full size after puberty. This sinus is di
vided into 2 cavit ies by a bony septum. Occasionally, pneumatization extends into the 
pterygoid and occipital bones. The sinus drains into the sphenoethmoidal recess of each 
nasal fossa. The optic canal is located immed iately superolateral to the sinus wall. Visual 
loss and visual fi eld abnormalit ies can be direct sequelae of pathologic processes involving 
the sphenoid sinus. 

The maxillary sinuses are the largest of the paranasal sinuses. Together, the roofs of 
each max illary sinus form the floor of the orbits. The ma.xillary sinuses extend posteriorly 
in the maxillary bone to the inferior orbital fissure. The infraorbital nerve and artery 
travel along the roof of the sinus frol11 posterior to anterior. The bony nasolacrimal canal 
lies within the medial wall. The sinus drains into the middle meatus of the nose by way of 
the maxillary ostium. Orbital blowout fractures commonly disrupt the fl oor of the orbit 
medial to the infraorbital canal. The infraorbital nerve is often damaged, causing hypoes
thesia of the cheek. 

For further discussion and illustrations of ocular anatomy, see Chapter l , Orbit and 
Ocular Adnexa, in BeSe Section 2, FUlldamenlals and Principles of Ophthalmology. 

Dutton JJ. Atlas of Clin ical and Surgical Orbital A/ui/omy. Philadelphia: Saunders; 1994. 
Jordan DR, Anderson RA. Surgical Anatomy of the Ocular Adnexa: A eli/tical Approach. Oph. 

thalmology Monograph 9. San Francisco: American AcademyofOphlhalmology; 1996. 



CHAPTER 2 
Evaluation of Orbital Disorders 

The evaluation of an orbital disorder should distinguish orbital from periorbital and in 
traocu lar lesions. This distinction provides a framework for development of a differential 
diagnosis. The evaluation begins with a detai led history to establish a probable diagnosis 
and gu ide the init ial workup and therapy. Such a history should include 

• onset, course, and duration of symptoms (pain, altered sensation, diplopia, changes 
in vision) and signs (erythema, palpable mass, globe displacement) 
prior d isease (such as thyroid eye disease [TED] or sinus disease) and therapy 
injury (especially head or facial trauma) 
systemic disease (especially cancer) 
fam ily hi story 

Old photographs are frequen tly helpful for evaluat ing onset of globe displacement and 
establishing duration of the disease. 

History 

Pain 

Pain may be a symptom of inflammatory and infectious lesions, orbital hemorrhage, 
malignant lacrimal gland tumors, invasion from adjacent nasopharyngeal carcinoma, or 
metastatic lesions. 

Progression 

The rate of progression can be a helpful diagnostic indicator. Disorders with onset occur
ring over days to weeks are usually caused by nonspecific orbital inflammation (NSOI), 
cellulitis, hemorrhage, thrombophlebitis, rhabdomyosarcoma, neuroblastoma, metastatic 
tumors, or granulocytic sarcoma. Conditions with onset occurring over months to yea rs 

are usually caused by dermoid cyst. benign mixed tumor, neurogenic tumor, cavernous 
hemangioma, lymphoma, fibrous histiocytoma, fibrous dysplaSia, or osteoma. 

Periorbital Changes 

Periorbital changes may provide clues indicative of the underlying disorders. Table 2- \ 
li sts various signs and their com mon causes. 

21 
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Table 2-1 Periorbital Changes Associated With Orbital Disease 

Sign 

A salmon-colored mass in the cul-de-sac 
Eyel id retraction and eyelid lag 
Vascu lar congestion over the insertions of 

the rectus muscles (particularly the lateral 
rectus) 

Corkscrew conjunctival vessels 
Vascular anomaly of eyelid skin 

S-shaped eyelid 

Eczematous lesions of the eyelids 
Ecchymoses of eyelid skin 

Prominent temple 

Edematous swelling of lower eyelid 
Optocilia ry shunt vessels on disc 
Frozen globe 
Black-crusted lesions in nasopharynx 
Facial asymmetry 

Physical Examination 

Etiology 

Lymphoma (see Fig 5-14) 
Thyroid eye disease 
Thyroid eye disease (see Fig 4-5A) 

Arteriovenous fistula (see Fig 4-58) 
Lymphangioma, varix, or capillary 

hemangioma 
Plexiform neurofibroma or lacrimal gland mass 

(see Fig 5-7) 
Mycosis fungo ides (T-cell lymphoma) 
Metastatic neuroblastoma, leukemia, or 

amyloidosis 
Sphenoid wing meningioma, metastatic 

neuroblastoma (see Fig 5-9A) 
Meningioma, inflammatory tumor, metastases 
Mening ioma 
Metastases or zygomycosis 
Ph yeo mycoses 
Fibrous dysplasia or neurofibromatosis 

(see Fig 5- 1 2A) 

Special attention should be given to ocu lar motili ty, globe position, pupillary fun ction, and 
ophthalmoscopy. Radiologic studies are often requi red in addi tion to the basic workup. 

Inspection 

Globe displacement is the most common clinical manifestat ion of an orbital abnormali ty. 
It usually results from a tumor, a vascula r abnormality, an in fla mmatory process, or a 
traumatic event. 

Several terms are used to describe the posi tion of the eye and orbit. Proptosis denotes 
a forward displacement or bulgi ng of a body part and is common ly used to refer to pro
trusion of the eye. Exophthalmos speCifically means proptosis of the eye and is sometimes 
used to describe the bulging of the eye associated with TED. Exorbitistn refers to an angle 
between the lateral orbital walls that is greater than 90°, which is usually associated with 
shallow orbital depth. This condition contrasts with hypertelorism, or teiorbitism, wh ich 
refers to a wider-than- normal separation betwee n the medial orbital walls. Generall y, ex
orbitism and hype rtelorism refer to congen ita l abnormali ties. Telecanthus refers to a wide 
intercanthal dista nce. The eye may also be displaced vertica lly (hyperglobus or hypoglobus) 
or horizontally by an orbital mass. Retrodisplacement of the eye into the orbit, called 
enophthalmos, may occur as a result of volume expansion of the orbi t (fracture), in asso
ciation with orbital varix, or secondary to sclerosi ng orbita l tumors (eg, metastatic breast 
carcinoma). 
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Proptosis often indicates the location of a mass because the globe is usually displaced 
away from the site of the mass. Axial displacement is caused by retrobulbar lesions such as 
cavernous hemangioma, glioma, men ingioma , Inetastases , arteriovenous malformations, 
and any o ther mass lesion within the muscle cone. NOfwxial displacement is caused by le
sions with a prominent component outside the muscle cone. Superior displacemellt is pro
duced by maxi llary sinus tumors invading the orbital floor and pushing the globe upward. 
Illjeromedial displacement can result from dermoid cysts and lacrimal gland tumors. IIl
Jerolateml displacement can result from frontoethmoidalmucoceles, abscesses, osteomas, 
and sinus carci nomas. Bilatemf proptosis in adults is caused most often by TED; however, 
bilatera l orbital involvement from lymphoma. vasculitis. NSO I. metastatic tumors, carotid 
cavernous fistulas. cavernous sinus thrombosis, or leukemic infiltrates can a)so produce 
bilateral proptosis. Unilateral proptosis in adults is also most frequently caused by TED. In 
children, bilateral proptosis may be caused by metastatic neuroblastoma, leukemic infIl 

trates, TED, or NSO I. 
Exopltthalmometry is a measurement of the anterior-posterior position of the globe. 

generally from the lateral orbital rim to the anterior corneal surface (Hertel exophthal
mometry; Fig 2- 1). On average, the globes are more prominent in men than in women 
and more prominent in black patients than in white patients. An asymnletry of greater 
than 2 mm between an individual patient's eyes suggests proptosis o r enophthalmos. Pro
ptosis may best be appreciated clin ica lly when the exami ner looks up from below with the 
patient's head tilted back (the so-called lVorms-eye vielV; Fig 2-2). 

Pseudoproptosis is ei ther the simu lation of abnormal prominence of the eye or a true 
asymmetry that is not the result of increased orbital contents. Diagnosis should be post
poned until a mass lesion has been ruled out. Causes of pseudoproptosis are 

enlarged globe 
co ntralateral enophtha lmos 
asymmetric orbital size 
asymmetric palpebral fi ssures (usually caused by ipsilateral eyelid retraction or fa

cial nerve paralysis or contralateral ptosis) 

Ocular movements may be limited in a specific direction of gaze by neoplasm or in 
flammation. In TED, the inferior rectus is the muscle most common ly affected, which 
restricts globe elevation and may cause hypotropia in primary gaze and restriction of 

Figure 2-' Hertel exophthalmometry device 
in use; reading 15.5, base 121 . (CounesyofJill 
Foster, MD.J 
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Figure 2·2 "Worm's-eye view" position. Note 
proptosis of left eye. (CourtesyofJIII Fosrer. MD.) 

upgaze. A large or rapidly enlarging orbital mass can also impede ocular movements, even 
in the absence of direct muscle invasion. 

Eyelid abnormalities are common in TE D. The VO rl Graefe sign refers to the delay in 
the upper eyelid's descent (" lid lag") duri ng downgaze and is high ly suggestive of a diag
nosis of TED. In fact, such lid lag and the re trac tion of the upper and lower eyel ids are the 
most common physical signs of TED. 

Several eyeUd signs of orbital pathology are seen in childhood disorders. Capi llary 
hemangiomas in the orbit often involve the skin of the eyelids, producing strawberry 
birthmarks that usually grow duri ng the fi rs t yea r of li fe and then regress spontaneously. 
Plexifo rm neurofibromas often involve the lateral upper eyelids as well as the orbits, pro
ducing a "bag of worms" appeara nce and texture beneath the skin and conjunctiva and 
sometimes causing an S-shaped curvature of the upper eyelids. Bilate ral eyelid ecchymo
ses may occur in children with I1'letastatic neuroblastoma. 

Henderson JW, Campbell RI, Farrow GM. et a!. Orbital Tumors. 3rd ed. New York: Raven; 1994. 
Roollnan j, ed. Diseases aItlle Orbit: A Multidisciplin ary Approach. 2nd ed. Philadelphia: lip

pincott Williams & Wilkins; 2003. 

Palpation 
Palpation around the globe may d isclose the presence of a mass in the anterior orbi t, 
especially if the lacrimal gland is enlarged. Increased res istance to retrodisplacement of 
the globe is a nonspecific abnormali ty that may result either from a retrobulbar tumor 
or from diffuse inflammation such as TED. The physician should also palpate regional 
lymph nodes. 

The di fferential d iagnosis for a palpable mass in the superonasal quadrant may in
clude mucocele, mucopyocele, encephalocele, neurofibroma, dermoid cyst, or lymphoma. 
A palpable mass in the superotemporal quadrant may be a prolapsed lacri_mal gland, a 
dermoid cyst, a lacrimal gland tumor, lymphoma, or NSOI. A lesion behind the equator 
of the globe is usually not palpable. 
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Pulsations of the eye are caused by transmission of the vascular pulse through the 
orbit. This may result from either abnormal vascular flow or transmission of normal intra
cranial pulsations through a bony defect in the orbital walls. Abnormal vascular flow may 
be caused by arteriovenous communications, such as carotid cavernous or dural cavern
ous fistulas . Defects in the bony orbital walls may result from si nus mucoceles, surgical 
removal of bone, trauma, or developmental abnormalities, including encephalocele. me
ningocele, or sphenoid wing dysplasia (associated with neurofibromatosis). 

Auscultation 

Auscultation with a stethoscope over the globe or on the mastoid bone may detect bruits 
in cases of carotid cavernous fistula. The patient may also subjectively describe an audible 
bruit. Patients with such arteriovenous communications often have tortuous dilated epi
bulbar vessels (see Chapter 4, Fig 4-5B). 

Primary Studies 

Historically, plain-film radiography and tomography were used in evaluating patients 
with orbital disease. However, these techniques have been rendered largely obsolete by 
the widespread use of more current techniques, including computed tomography (CT) 
and magnetic resonance imaging (MRl). Ultrasonography may be helpful in some cases. 

Computed Tomography 

CT has revolutionized the management of orbital disorders. The tissues in a tomographic 
plane are assigned a density value proportional to their coefficient of absorption of x-rays. 
A 2-dimensional image is digitally constructed from these density measurements. CT is 
the most valuable technique for delineating the shape, location , extent, and character of 
lesions in the orbit (Fig 2-3). CT helps refine the differential diagnosis; moreover, when 
orbitotomy is indicated, CT guides the selection of the surgical approach by showing the 
relationship of the lesion to the surgical space or spaces of the orbit. 

A 

Figure 2·3 Axial (AI and coronal (B) CT views of the orbit demonstrating normal anatomy. 
(Courtesy of Thomas Y Hwang, MD, PhD, and Timorhy J. McCulley. MD.J 
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Orbital CT scans are usually obtained in 3-mm sections (as opposed to the thicker 
5-mm sections usually utilized in head CT scans). "Fine cuts" of 1.5 mm may be requested 
for specific needs. Current CT scanners administer a dose of radiat ion o f approxi mately 
1- 2 centigray (cGy) per scann ing plane. By comparison, a posteroanterior and lateral 
chest rad iograph administers a dose of rad iation of approx im ately 5 mill igray (mGy) . 

The visuali za tion of tumors that are highly vascularized (eg, meni ngioma) or that have 
altered vascular permeability is improved by the li se of intravenous contrast-enhancing 
agents. CT has resolution and tissue-cont rast capabilities that allow imaging of soft tis
sues, bo nes. contrast-containing blood vessels, and fore ign bodies. 

Orbital images can be obtained in the axial pla ne, parallel to the course of the optic 
nerve; in the coronal plane. showing the eye, optic nerve, and extraocular muscles in cross 
sect io n; or in the sagittal plane, parallel to the nasal septum . W ith older CT scanners, the 
patient's head has to be repositioned for direct imaging in each of the planes (coronal , sag
ittal, and axial) to obtain highly detailed images. Although these direct views prOVide the 
highest resolution, they require additio nal scann ing time, increased radiat io n exposure, 
and sometimes difficult patient positioni ng. To avo id such di ffi cult ies, software o n newer 
CT scanners can be used to reconstruct (refor mat) any sect ion in any d irectio n (axial, 
coronal, or sagittal). Modern spiral (helical) CT scanners have mult iple detector ports, 
and the scanner and the collect ing tube move in a spiral fashion arou nd the patient, gen 
erat ing a continuous data set. This results in rapid acqu isit ion o f a larger volume of data 
that, in combinatio n with modern softwa re, allows highly detailed reconst ructions in aU 
imaging planes. 

Three-dimensional computed tomography allows reform atting of CT informat ion into 
3-dimensional projections of the bony orbi tal walls (Fig 2-4A, B). Because this type of 
imaging requires thin sections and addit io nal computer time, 3-dimensional CT is typi
cally reserved to ass ist in preparation fo r craniofa cial surgery or repairs of complex o rbital 
fractures. 

Magnetic Resonance Imaging 

Magnetic resonance imaging is a noni nvas ive imaging technique that does not employ 
ionizing radiation and has no known adverse biological effects (Fig 2-5) . M RI is based on 
the interactio n of 3 phys ical components: atomic nucle i possess ing an electr ical charge, 
radiofrequency (RF) waves, and a powerful magnetic field. 

When a tissue containing hydrogen atoms is placed in the magnetic fi eld , individual 
nuclei align themselves in the direction of the magnetic fi eld. These aligned nuclei can be 
exci ted by an RF pulse emitted from a co il lying within the magnetic field . Excited nuclei 
align themselves against the static magnetic field; as the RF pulse is termi nated, the nuclei 
flip back to their original magnetized positio n. The ti me it takes for thi s rea lignment to 
occur can be measured; it is called the relaxation time. 

Each orbital ti ssue has specific magnetic resonance parameters that provide the infor
matio n used to generate an image. These parameters incl ude tissue proton denSity and re
laxatio n times. Proton density is determ ined by the number of protons per un it volume of 

tissue. Fat has greater proto n denSity per un it vo lume than bone and, therefore. has greater 
Signal intensity. Tl , or longitudinal relaxation time, is the time required for the net bu lk 
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A B 

Figure 2·4 A, Patient with primary hypertelorism. B, Three-dimensional CT reconstruction of 
same patient. (Courtesy of Jill Foster. MD) 

A B 

Figur.2-5 Tl-weighted axial (AI and coronal (BI MR images of the orbit, with fat suppression. 
(Courtesy of Thomas Y Hwang. MD. PhD. and Timothy J. McCulley. MD.) 

magnetization to realign itself along the original axis. T2, or transverse relaxation time, is 
the mea n relaxation time based on the interaction of hydrogen nuclei within a given tis
sue, an indirect measure of the effect the nuclei have on each other. Each tissue has differ
ent proton density and T I and T2 characteristics, providing the im age contrast necessary 
to differentiate tissues. Healthy tissues can have imaging characteristics different from 
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those of diseased tissue, a good example being the bright signal associated with tissue 
edema seen on T2-weighted scan s. 

MRI is usually performed with images created from both Tl and T2 parameters. Tl 
weighted images generally offer the best anatomical deta il of the orbit. T2-we ighted im 
ages have the advantage of showing methemoglobin brighter than melanin, whereas these 
2 substances have the same signal intensity on T I-we ighted images. The difference in 
brightness seen on T2 images can be helpful in differentiating melanotic lesions from 
hemorrhagic processes. Gadolinium, a paramagnetic contrast agent given intravenously, 
allows enhancement of vascu larized lesions so that they exhibit the same density as fat. It 
also demonstrates en hancement of lesions with abnormal vascular permeability. Special 
MR sequences have been developed to suppress the normal bright signal of fat on Tl im
ages (fat suppression; see Fig 2-5) and the bright Signal of cerebrospinal fluid on T2 im 
ages (fluid -attenuated inversion recovery, or FLAIR). Grad ient echo sequences may reveal 
hemorrhage in vascular malformations that might be missed on Tl - and T2-weighted 
images. 

Comparison of CT and MRI 

Although both CT and MRI are important modali ties for the detection and characteriza
tion of orbital and ocular diseases, CT is currently the primary imaging tech nique. In gen
eral, CT provides better spatial resolut ion, allOWing precise localization of a lesion. MRI 
generally provides better tissue contrast than CT; however, in 1110st orbital conditions, the 
orbital fat provides sufficient natu ral tissue contrast to allow ready visualizat ion of orbital 
tumors on CT. Each of the techniques has advantages in specific situations, some of which 
are discussed in the following text and in Table 2-2. 

MRI offers advantages over CT in some situat ions. It allows the direct display of ana
tomical information in multiple planes (sagittal, axial , coronal, and any oblique plane). 

Tabte 2-2 Comparison of CT and MRI in Orbital Disease 

CT 

Good technique for most orbi tal conditions, 
especially fractures and thyroid eye 
disease 

Good view of bone and ca lcium 
Poor definition of the orbital apex 

Better spatia l resolution 
Reformatting or rescanning required to image 

in multiple planes 
Improved imaging w ith contrast in many cases 
Less motion artifact because of shorter 

scanning time 
Less claustrophobic environment in scanner 
Good technique for pa tients with metallic 

fore ign bodies 

Less expensive technique 

MRt 

Better technique for orbitocrania l junction or 
intracranial imagi ng 

No v iew of bone or ca lcification 
Good view of orbita l apex soft tissues 

unimpeded by bone 
More soft ti ssue detail 
Simul taneous imaging of mu ltiple planes 

Improved imaging w ith contrast in many cases 
More motion artifact because of longer 

scanning time 
Tighter conf ines in scanner 
More co ntra ind icat ions (eg, patients w ith 

fer romagnetic metallic fore ign bodies, 
aneurysm clips, and pacemakers) 

More expensive technique 
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MRI provides better soft-tissue definition than does CT, a capability that is especially helpful 
in the evaluation of demyelination and in vascular and hemorrhagic lesions. As with CT, 
contrast agents are available to improve MRI detail. 

Compared with CT, MRI also provides better tissue contrast of structures in the or
bital apex, intracanalicular portion of the optic nerve, structures in periorbital spaces, and 
orbitocranial tumors, as there is no artifact from the skull base bones. Bone and calcifica
tion produce low Signal on MRI. Bony structures may be evaluated by visualization of the 
Signal void left by the bone. However, this is not possible when the bone is adjacent to 
structures that also create a Signal void, such as air, rapidly flowing blood, calcification, 
and dura mater. Thus, CT is superior to M Rl for the evaluation of fractures, bone destruc
tion, and tissue calcification. 

MRI is contra indicated in patients who have ferromagnetic metallic foreign bodies in the 
orbit or periorbital soft tissue, ferromagnetic vascular clips from previous surgery. mag
netic intravascular filte rs, or electronic devices in the body such as cardiac pacemakers. If 
necessary. the presence of such foreign material can be ruled out with plain films or CT. 
Certain types of eye makeup can produce artifacts and should be removed prior to MRI. 
Dental amalgam is not a ferromagnetic substance and is not a contraindication to MRI, 
but this material does produce artifacts and degrades the images to some degree. Medical 
monitoring of a patient with serious health problems is easier in the environment of the 
CT room than in the MRI chamber. Because patients with acute head trauma are usu
ally being evaluated for bone fractures, acute hemorrhagic problems, and possible foreign 
bodies, CT is usually the best choice in such cases, especially because it can be performed 
more rapidly. For subacute trauma, MRI may be preferable because it is better at differen
tiating between fresh and old hemorrhages (Fig 2-6). 

Although CT and MRI yield different images, it is unusual for both techniques to be 
required in the evaluation of an orbital disorder. The choice between these modalities 
should be based on the speCific patient's condition . In most cases, CT is the more effec
tive and economical choice (see Table 2-2). When the orbitocranial junction or brain is 
involved, CT scanning and MRl may be complementary. 

Ben Simon GJ, Annunziata Cc, Fink J, Vi llablanca P. McCan n ]D, Goldberg RA. Rethink

ing orbital imaging: establi shing guidelines for interpreting orbital imaging studies 

and evaluating their predictive value in patients with orbita l tumors. Ophthalmology. 
2005;112( 12):2196- 2207. 

Buerger DE, Biesman BS . Orbital imaging: a comparison of computed tomography and mag

netic resonance imaging. Ophthalmol Ciin North Am. 1998; 11 (3):38 1-410. 

Dutton JJ. Radiology of the Orbit and Visual Pathways. Ph iladelphia: Saunders Elsevier; 2010. 

Wirtschafter JD, Berman El, McDonald CS. Magnetic Resonance Imaging and Computed To
mography. Ophthalmology Monograph 6. San Francisco: American Academy of Ophthal

mology; 1992. 

Ultrasonography 

Orbital ultrasonography may be used to examine patients wi th orbital disorders. The size, 
shape, and position of normal and abnormal orbita.l ti ssues can be determined by means 
of contemporary ultrasound techniques. Two-dimensional images of these tissues can be 
obtained with B-scan ult rasonography. Standardi zed A-scan ultrasonography provides 
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A B 

c o 
Figure 2·6 A, A CT scan of a patient with acute right exophthalmos resulting from a spontane
ous orbital hemorrhage. The hematoma exhibits discrete margins, homogeneous consistency, 
and a radiodens ity similar to that of blood vessels and muscle. B, A T1 MR scan obtained 
4 days after the hemorrhage demonstrates the transient bull's-eye pattern characteristic of a 
hematoma beginning to undergo physical changes and biochemical hemoglobin degradation. 
C, A T2 MR scan obtained the same day as the T1 study shows a characteristic ring pattern . 
0 , A T1 MR scan performed 3 months la ter shows that the hematoma has decreased in size . 
There is layering of the degraded blood components. 

one-dimensional images of the orbital soft tissues characterized by a series of spikes of 
varying height and width that demonstrate the particular echogenic characteristics of 
each tissue. Areas of edema can sometimes be used to discern the degree of disease activ
ity. Localizat ion of foreign bodies is possible with ultrasonography. Doppler ultrasonogra
phy can prOVide specific information regarding blood flow (eg, the velOCity and direction 
of blood flow in patients with occlusive vascular disease or vascular abnorma li ties associ 
ated with increased blood flow). 

However, ultrasound analys is of orbi tal tissues and diseases requires specialized 
equipment and experienced personnel, and office-based equipment is generally not suit
able for this purpose. Ultrasonography is of limited value in assessing lesions of the pos
terior orbit (because of sound attenuation) or the sinuses or intracranial space (because 
sound does not pass well through air o r bone). 

Abllrll NS, Sergott RC. Orbital colour Doppler imaging. Eye. 1993;7(Pt 5):639- 647. 

Secondary Studies 

Secondary studies that are performed for specific indications include venography and ar
teriography. These studies are rarely used but may be helpful in specific cases. 
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Venography 

Before the era of CT and MRI, orbital venography was used in the diagnosis and man 
agement of orbital varices and in the study of the cavernous sinus. Contrast material is 
inj ected into the fro ntal or the angular vein to reveal a venous abnormality. Subtraction 
and magnifi cation techniques have been used to increase the resolution of venography. 
Because movi ng blood generates a signal void during MR imaging, larger venous abnor
malities and structures can be visualized well on MR venography. Some orbitocranial vas
cular malformations or fistulas are best accessed via the superior ophthalmic vein. 

Arteriography 

Arteriography is the gold standard for diagnosis of an arterial lesion such as an aneurysm 
or arteriovenous malformation. Retrograde catheterization of the cerebral vessels is ac
complished through the femoral artery. However, since there is a small risk of serious 
neurological and vascular complications because the technique requires installation of the 
catheter and injection of radiopaque dye into the arterial system, the test is reserved for 
patients with a high probability of having a lesion. 

Vislla lization can be maximized by the use of selective injection of the internal and 
external carotid arteries, magnification to allow viewing of the smaller caliber vessels, and 
subtraction techniques to radiographically eli minate bone. 

CT and MR Angiography 

The development of better hardware and software has made possible the precise CT and 
MR imaging of arteriovenous malformations, aneurysms, and arteriovenous fistulas with
out the expense, discomfort, and risks associated with intravascular catheterization and 
injection of contrast material. However, MR angiography is less sensitive than direct an 
giography for identifying carotid or dural cavernous si nus fistulas. When determining 
which test to use, the ophthalmologist may consu lt with a radiologist to discllss the SllS
pected lesion and to ensure selection of th e imaging modality best suited for the patient. 

Pathology 

The diagnosis of an orbital lesion usually requires analysis of tissue obtained through an 
orbitotomy. Appropriate handling of the tissue spec imen is necessary to ensure an ac
curate diagnosis. The majority of tissue samples are placed in formalin for permanent
section analysis. Frozen-section analysis is generally not used for definitive diagnosis of an 
orbi tal tumor. However, when the area of proposed biopsy is not obvious, frozen sections 
are helpful to confirm that appropriate tissue has been obtained for permanent-section 
analysis. J=rozen-section analysis is also used intraoperatively to determine tumor margins 
and ensure complete tumor removal. Tissue removed for frozen -section analysis should 
be placed in a dampened sali ne gauze and promptly sent to the frozen -section laboratory. 
If a Iymphoproliferative lesion is suspected, some fresh tissue should be sent for analys is 
of flow cytometry. 
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Because of the vast array of possible unusual tumor types in the orbit, preoperative 
consultation with a pathologist familiar with orbital disease may be helpful to maximize 
the information gained from any orbital biopsy. In many cases, fresh tissue should be 
obtained and froze n for cell-surface marker studies. Cell -marker studies are required in 
the analysis of all orbital lymphOid lesions. T hese studies may permit differentiation of 
reactive lymphOid hyperplasia from lymphoma. Such studies may also indicate the pres
ence of estrogen receptors in cases of metastat ic prostate or breast carcinoma and thus 
provide useful information regarding sensitivity to hormonal therapy. Marker stud ies are 
also useful in the diagnosis of poorly d ifferentiated tumors when light microscopy alone 
cannot yield a defini tive diagnosis. Although cell-marker studies have largely replaced 
electron microscopy in the diagnosis of undifferentiated tUInors. it Illay nevertheless be 
worthwhile in these cases to preserve fresh tissue in glutaraldehyde for possible electron 
microscopy. In noncohesive tumors (hematologic or lymphOid), a touch prep may permit 
a diagnosis. 

All biopsy specimens must be trea ted delicately so that crush and cautery arti facts, 
which can confuse interpretation, are minimized. Permanent-section tissue biopsy speci
mens must be placed in fIXatives im med iately. Iffine- needle aspi rat ion biopsy is planned, 
a cytologist or tra ined technician must be available to handle the aspirate. In special cases, 
the biopsy can be performed under either ultrasonographic or CT control. Although a 
fine-bore needle occasionally yields a sufficient cell block, the specimen is usually Limited 
to cytologic study. This technique may not permit as firm a diagnosis as is possible with 
larger biopsy specimens, in which light and electron microscopy can be used to evaluate 
the histologic pattern. 

See BCSC Section 4, Ophthalmic Pathology and Int raoClllar TUlI1ors, for more exten 
sive discussion of pathology. 

Laboratory Studies 

Screening for abnormal thyroid function com monly includes T" T" and thyroid 
stimulating hormone (TSH) tests. Results of these serum tests are abnormal in 90% of 
patients with TED. However, if thyrOid disease is strongly suspected and these results are 
normal, ad,:fitional endocrine studies, including studies of thyroid -stimulating immuno
globulins or TSH-receptor antibodies, can be considered. 

Wegener granulomatosis (see Chapter 4) should be considered in pat ients with sclero
keratitis or coexisting si nus disease and orbital mass lesions. A useful test for this un
common disease is the anti neutrophil cytoplasmic antibody (ANCA) serum assay, which 
shows a cytoplasmic staining pattern (c-ANCA) in Wegener granulomatosis. The test re
sults may be negative initially in localized disease. Biopsy of affected tissues claSSically 
shows vasculitis, granulomatous inflammation , and tissue necrosis, although necrotizing 
vasculitis is not always present in orbital biopsies. 

Testing for serum angiotensin-converting enzyme and lysozyme may be helpful in the 
diagnosis of sarcoidosis. Th is multisystem granulomatous inflammatory condition may 
present with lacrimal gland enlargement, conjunctival granulomas. extraocular muscle or 
optic nerve inmtration, or solitary orbital granulomas. Diagnosis is confirmed through 
biopsy of 1 or more affected organs. 



CHAPTER 3 
Congenital Orbital Anomalies 

Most congenital anomalies of the eye and orbit are apparent on ultrasound before birth. 
Developmental orbital defects can manifest at any time from conception until late in life. 
If an anomaly is caused by a slowing or cessation of a normal stage, the resulting deformity 
can be considered a pure arrest. An example is microphthalmia. However, a superimposed 

aberrant growth usually follows the original arrest, and the resulting deformity does not 
represent any previous normal stage of development. An example of this latter condition 
is formation of an orbital cyst following incomplete closure of the fetal fissure. As a rule, 
the more gross the abnormality, the earlier in development it occurred. 

The examination of the child with an ocular or craniofacial malformation should 
focus on carefully defining the severity of the defect and ruling out associated changes. 
Some syndromes may have specific associated ocular changes or secondary ocular com 

plications such as exposure keratitis or strabismus related to orbital malposition. For fur

ther discussion, including illustrations, see also Part 11 , Embryology, in BeSe Section 2, 
Fundamentals and Principles of Ophthalmology; and BeSe Section 6, Pediatric Ophthal
mology and Strabismus. 

Anophthalmia 

True anophthalmia is defined by Duke-Elder as a total absence of tissues of the eye. Three 
types of anophthalmia have been described. Primary anophthalmia is rare and usually bi
lateral. It occurs when the primary optic vesicle fails to grow out from the cerebral vesicle 
at the 2-mm stage of embryonic development. Secondary anophthalmia is rare and lethal 
and results from a gross abnormality in the anterior neural tube. Consecutive anophthal
mia presumably results fro m a secondary degeneration of the optic vesicle. 

Because orbital development is dependent on the size and growth of the globe, anoph
thalmic orbits are small , with hypoplast ic eyelids and orbital adnexal structures. 

Microphthalmia 

Microphthalmia is much more common than anophthalmia and is defined as the presence 
of a small eye. Eyes vary in size depending on the severity of the defect. Most infants with 
a unilateral small orbit and no visible eye actually have a microphthalmic globe. 

All children with microphthalmia have hypoplastic orbits. Most microphthalmic eyes 
have no potential for vis ion, and treatment focuses on achieving a cosmetically acceptable 
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appearance that is reasonably symmetricaL Treatment begins shortly after birth and con
sists of socket expansion with progressively larger conformers, which are used until the 
patient can be fitted with a prosthesis at around age 3~4 months. In cases of severe bony 
asymmetry, intraorbital tissue expanders may be progressively inflated to enlarge the hy
poplastic orbit. 

Enucleation is usually not necessary for the fittin g of a conformer or an ocular pros
thesis and is ordinarily avoided because it may worsen the bony hypoplasia. However, 
in some cases of early enucleation, dermis-fat grafts have been used successfully as 0 [ 

bital implants. These grafts appear to grow along with the patient, resulting in progressive 
socket expansion. For older microphthalm ic children, cran iofacial techniques have been 
used to reposition and resize the orbit. Such repairs are complex, as noted in the following 
discussion of craniofacial cleft ing. 

Microphthalmia with orbital cyst results from the fa ilu re of the choroidal fissure to 
close in the embryo. This condition is usually unilateral but may be bilateral. The presence 
of an orbital cyst may be beneficial for stimulating normal growth of the involved orbital 
bone and eyelids. In some cases, the orbital cyst may have to be removed to allow for fit
ting of an ocular prosthesis. 

Craniofacial Clefting 

Craniofacial clefts occur as a result of a developrnental arrest. Etiologic theories include a 
fa ilure of neural crest cell migration and a failure of fus ion of facial processes. Facial clefts 
in the skeletal structures are distributed around the orbit and maxi lla; clefts in the soft tis
sues are most apparent around the eyelids and lips. Examples of c1efting syndromes affect
ing the orbit and eyelids are mandibulofacial dysostosis (Treacher Collins-Franceschetti 
syndrome; Fig 3-1), oculoauricular dysplasia (Goldenhar syndrome) , and some forms of 
midline clefts with hypertelorism. 

The bones of the skull or orbit may also have congenital clefts through which the 
intracranial contents can herniate. These protruding contents can be the meninges 

Figure 3-1 Treacher Collins-Franceschetti 
syndrome (mandibu lofacial dysostosis). (Cour

tesy of James Garrity. MD.) 
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Figure 3·2 Crouzon syndrome (craniofacial 
dysostosis). (Courtesy of Jill Foster. M D.) 

(meningocele), brain tissue (encephalocele), or both meninges and brain tissue (men ingo

encephalocele). When these herni at ions involve the orbi t, they most common ly present 
anteriorly wi th a protrusion subcutaneously near the med ial canthus or over the bridge of 
the nose. Straining or crying may increase the size of the Illass, and the globe may be dis
placed temporally and downward (in ferolate rally). Such herniations less com monly move 
into the posterior orbit; these lesions may cause anterior displ acement and pulsation of 
the globe. Treatment is surgical and shou ld be carried out in co l.l aboration wi th a neuro
surgeon. Meningoceles and encephaloceles adjacent to the orbit are frequently associated 
with anomalies of the optic disc, such as morning glory disc. 

Craniosynostosis, the premature closure of 1 or more sutures in the bones of the skull , 
resul ts in various skeletal deformi ties. Secondary intracranial hypertension can be a com
plication. Hypertelorism and proptosis are freque ntly observed in craniosynostosis syn
dromes such as Crouzon syndrome (craniofacial dysos tosis; Fig 3-2) and Apert syndrome 
(acrocephalosyndactyly). 

The severe orbital and facial defects associated with craniofacial deform ities can 
someti mes be corrected with surgery. Bony and soft -t issue reconst ruction is generally 
needed. Such operations are often staged and usually require a team approach with mul 
tiple subspecialists. 

Congenital Orbital Tumors 

Hamartomas and Choristomas 

Hamartomas are anomalous growths of tissue consisti ng only of mature cells nor
mally fou nd at the involved site. Classic examples are capi llary hemangiomas and the 
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characteristic lesions of neurofibromatosis. Choriston'lns are tissue anomalies character
ized by types of cells not normally found at the involved site. Classic examples are dermoid 
cysts, epidermoid cysts, dermolipomas l and teratomas. These congenital and juvenile tu 
mors are discussed further in BCSC Section 6, Pediatric OphthallllOlogy and Strabismus. 

Dermoid cyst 
Dermoid and epidermoid cysts are among the most common orbital tumors of childhood. 
These cysts are present congenitally and enlarge progreSSively. The more superficia l cysts 
usually become symptomat ic in childhood, but deeper orbi tal dermoids may not become 
clinically evident until adulthood. Derllloid cysts are lined by kerat inizing epidermiS with 
dermal appendages, such as hair follicles and sebaceous glands. They contai n an admix
ture of oil and kerati n. In contrast, epiderll10id cysts are lined by epidermiS only and are 
usually ftJled with keratin ; they do not contain derma l appendages. 

Preseptal orbital dermoid cysts occur most commonly in the area of the lateral brow 
adjacent to the frontozygomatic suture (Fig 3-3); less often they may be found in the 
medial upper eyelid adjacent to the frontoethmoidal suture. Dermoid cysts commonly 
present as pa lpable smooth, pain less, ova l masses that enlarge slowly. They may be freely 
mobile or they may be fixed to periosteulll at the underlying suture. I f the dermoid occurs 
more posteriorly, in the temporal fossa, computed tomography (CT) is often indicated to 
mle out dumbbell expansion through the suture into the underlying orbit. Medial lesions 
in the infant should be distinguished from congenital encephaloceles and dacryoceles. 

Dermoid cysts that do not present until adulthood often are not palpable because 
they are situated posteriorly in the orbit, usually in the superior and temporal portions 
adjacent to the bony sutures. The globe and ad nexa may be displaced, causing progressive 
proptosis, and erosion or remodeling of bone can occur. Long-stunding dermoicls in the 

superior orbit may compl etely erode the orbital roof and become adherent to the dura 
mater. An unCOllllllon variant is the illtradip/oic epidermoid cyst, which tends to present 
late, after it has broken through and expanded lhe bony perimeter. Less common ly, the 
clinical presentation may be orbital inflammation , which is incited by leakage of oil and 
keratin from the cyst. ExpanSion of the dermoid cyst and inflammatory response to leak
age may result in an orbitocutaneous fistu la, which may also occur foUmving incomplete 
surgical removal. 

Management Dermoid cysts are usually removed surgically. Because dermoids that pre
sent in childhood are often superficial, lhey can be excised through an incision placed 
in the upper eyelid crease or direct.ly over the lesion . If possible, lhe cyst wall should be 

Figur. 3·3 Child with a typical laterally lo
cated dermoid tumor (epithelial choristomal. 
(Courtesy of Roberta Gausas. MD.) 



CHAPTER 3: Congenital Orbital Anom al ies . 37 

maintained dur ing surgery. Rupture of the cyst can lead to an acute infl ammatory process 
if part of the cyst wall or any of the contents remain within the eyelid or orbit. If the cyst 
wall is ruptured, the surgeon should remove the ent ire wall and then thoroughly irrigate 
the wound to remove all cyst contents. Surgical removal may be di ffi cult if the cyst has 
leaked preoperatively and adhesions have developed. 

Kersten RC. The eyelid crease approach to slipe rficiallateral dermoid cysts . J Pediatr Ophthal-

11101 Stmbisl"/ll.ls. 1988;25( 1) :48-51. 

Shields JA, Kaden IH , Eagle RC Jr, Shields CL. Orbital dermoid cysts: clinicopathologic cor

relations, classification, and management . Ophtha! Plast Recol1strSl.lrg. 1997;13(4):265- 276. 

Dermolipomas 

Dermolipomas are solid tUlllors usually located beneath the conjunctiva over the globe's 
lateral surface (Fig 3-4) . These benign lesions may have deep extensions that can extend to 
the levato r and extraocular muscles. Superficiall y, dermolipomas may have fine hairs that 
can be irri tat ing to patients. These tumors typically require no t reatment. If the lesion is 
large and cosmetically objectionable, on ly the anterior, vis ible portion should be excised; 
if possible, the overlying conj unctiva should be preserved. Care must be taken to avoid 
damage to the lacrimal gland ducts, extraocular muscles, and the levator aponeurosis. Le
sions that may simulate dermolipomas include prolapsed orbital fat, prolapsed palpebral 
lobe of the lacrimal gland, and lymphomas (such processes are generally fo und only in 
adults). 

Fry eL, Leone CR Jr. Safe management of dermolipomas. Arch Ophthalmol. 1994; 11 2(8): 

1114- 11 16. 

Teratoma 
Teratomas are rare tumors that arise from aU 3 germ inal layers (ectoderm, mesoderm, and 
endoderm ). These tumors are usually cystic and can cause dramatic proptosis at bi.rth. As 
a consequence, the globe and optic nerve may be maldeveloped. If malignant, exentera
tion may be necessary. However, some cystic teratomas can be removed and ocular fun c
tion preserved. 

Figure 3-4 Dermolipoma of right lateral orbit. 
(Courtesy of Vikram OurairaJ, MO.) 



CHAPTER 4 
Orbital Inflammatory and 
Infectious Disorders 

O rbital inflammato ry disease comprises a broad range of disorders that can be divided 
conceptualJy into specific and nonspecific inflammations; in other words. those that have 
an identifiable cause and those that do not. For example, an infect ion or autoimmune 
disease can be considered a specific cause of orbi tal inflarnmat ion. In contrast, nonspe
cific orbital inflarnmation (NSOI) is defi ned as a benign inflam matory process of the orbit 
without a known local or systemic cause. It is therefore a diagnosis of exclusion arrived at 
after all specific causes of inflammation have been el iminated. Table 4- 1 shows a limited 

diffe rential diagnosis of orbital inflammatory disease. This chapter presents an overview 
of the major callses of specific and nonspecific orbital inflammation, wi th the goal of pro
viding a working knowledge of the most C01111110 n of these disorders. 

Gordon LK. Orbi tal inflammatory disease: a diagnostic and therapeutiC challenge. Eye (Lond). 

2006;20( I 0); 1196- 1206. 

Table 4-' Differential Diagnosis of Major Orbital Inflammations 

Infectious (identify the anatomic location as preseptal or orbital cellulitis) 
Bacterial (identify the source) 

Direct inoculation (trauma, surgery) 
Spread from adjacent tissue (sinusi t is, dacryocystitis) 
Spread from dista nt focus (bacteremia, pneumonia) 
Opportunistic (necrotizi ng fasciitis, tubercu los is) 

Fungal 
Zygomycosis 
Aspergill osis 

Parasitic 
Echinococcosis 
Cysti cercosis 

Autoimmune 
Thyroid eye disease (TED) 

Vasculitic 
Giant cell arteritis 
Wegener granulomatosis 
Polyarteriti s nodosa 
Vasculitis associated with connective tissue disorders 

Granulomatous 
Sarcoidosis 

Nonspecific orbital inflammation (NSOI) (diagnosis of exclusion) 
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Infectious Inflammation 

Cellulitis 

T he most common cause of celJulitis is bacterial infection. However, in each clinical set

ting, the physician must first define the etiology of the celluli tis; fa ilure 10 do so may result 
in delays both in the identification of noninfectiolls (ie, autoimmun e, malignant. foreign 
body) etiologies and in their effect ive treatment. 

Bacterial infect ions of the orbit or perio rbita l soft ti ssues o riginate from 3 primary 
sources: 

direct spread from adjacent sinusitis or dacryocystitis 
direct inoculat ion foLlowing trauma or skin in fect ion 
bacteremic spread from a distant foclis (otitis media, pneumon ia) 

Although periorbital infections are typica lly classified as being either preseptal (a ll fi nd 
ings anterior to the orbital septum) or orbital cellulitis (involvement posterior to the 
septum), they often represent a continuum, with common underlying causes requir ing 
simil ar treatment regimens. It must be emphaSized that infect ious cellulitis- whether pre

septal or orbi ta l- is most commonly caused by underlying sinusit is if no obv io us source 
of inoculation is noted. 

Preseptal cellulitis 
Preseptal cellulitis occurs anterior to the septu m. Eyelid edema, erythema, and in flamma 
tion may be severe, but the globe is uninvolved. Therefore. pupillary reaction , visual acu
ity, and ocular motility are not disturbed; and pain o n eye movement and chemosis are 
absent. 

Although preseptal cellulitis in adults is usually due to penetrating cutaneous trauma 
or dacryocystitis, in chi ldren the most coml11on cause is underl ying sinusitis. Histori 
cali y. preseptal cellulitis in infants and children younger than 5 years was often associated 
with bacteremia, sept icemia, and meningitis caused by Ha emophilus inJIuenzae. However, 
the introduction of the H influenzae B (Hib) vaccine has virtually el imi nated this et iol

ogy. Now. most pediatric cases are the result of gram -posit ive cocci infection. Because 
some children have not received appropriate immunization. the clinician should discuss 
the child's vaccination history with the parents to determine whether a ll vacci nations are 
current. 

Treatment Workup should proceed quickl y, particularly in ch ildren , and include com

puted tomography (CT) of the o rb it and sin uses if the eyelid swelli ng is profound enough 
to preclude examination of the globe and thereby exclude orbital celluliti s. 

The patient should be treated in consultation with a primary care physician. In ch il
dren, oral antibiotics (such as cephalexin or ampiciLl in) and nasa.l decongestants (such as 
oxymetazoline nasal spray). in cases of associated sinusitis, are typically effective therapy; 
this approach is chosen if the examinatio n of the child is reliable and fo llow-up exam ina
tions can be ensured. Hospitaliza tion and intravenous (IV) an tibiotics (such as ceftriaxone 
and vancomycin) are indicated if the cell ulitis progresses despite outpatient therapy, as 
cases of preseptal infection can progress to orbital celluliti s. 
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[n teenagers and adul ts, preseptal cell uli tis usually arises from a superficial source 
and responds quickly to appropri ate oral antibiotics (such as ampicill in·sulbactam, 
trimethop rim·sulfamethoxazole, or c1indamyci n) and warm compresses. Initial antibiotic 
selection is based on the history, cli nica l fi ndi ngs, and initial laboratory studies. Prompt 
sensitivity stud ies are indicated so that the antibiotic selection can be revised, if necessary. 
Staphylococcus aureus is the most com mon pathogen in patients with preseptal cellulitis 
resulting fro m trauma. The infection usually responds rapidly to a penicillinase· resistant 
penicilli n, such as methicillin or ampici ll in ·sulbactam. However, methicilli n-resistant 
S aureus (M HSA), previously recognized as a cause of severe nosocomial infecti ons, is now 
increasingly encountered in the commun ity setti ng as well. Commun ity-associated MRSA 
(CA-M RSA) infections tend to present as a fluct uant abscess with surrolU1ding cellu.li tis. 
The pain associated with the lesion is often out of proportion to its appearance. CA-M RSA 
is often suscept ible to a range of antibiotics ( including tr imethoprim·sulfamethoxazole, 
rifampin , or c1 indamyc in ), whereas hospita l·associated MRSA is sensitive only to van · 
comycin and li nezolid . However, both types of MRSA may result in acute morbidity and 
long-term disabil ity. MRSA has also been associated with necrot izing fascii tis, orbital cel
lulitis, endogenous endophthalm itis, panophthalmi tis, and cavernous sinus thrombosis. 
Because of the potentially aggressive nature of this pathogen, successful management de
mands a high degree of cl in ical suspicion and prompt medical and surgical intervent ion. 
In addit ion, consultation with infectious disease specialists may be warranted. 

[n elde rly patients, in fections behave differently. These patients may not mani fes t the 
typical signs of infl ammat ion, increased erythema and calor, as seen in you nger patients. 
Furthermore, more severe infections may no t be associated with febri le reactions. Re· 
sponse to anti bio tics may also be delayed, and surgical intervent ion to excise devitalized 
tissue may be necessa ry to clear an infect ion . 

Im aging studies should be performed to rul e out underlying sinusitis if no di rect in 
oculation site is identified. If the patient does not respond within a day to oral ant ibiotics 
or if orbital involvement becomes evident, prompt hospital admiss ion, CT, and IV antibi
otics are usually indicated. 

Surgica l drai nage may be necessary if preseptal cellulitis progresses to a localized ab· 
scess. Incision and drainage can usually be pe rformed directly over the abscess, but care 
shou ld be taken to avoid damagi ng the levator aponeurosis in the upper eyelid. To avoid 
contaminating the orbital soft tissues, the surgeon should not open the orbital septum. 

Pelton RW, Klapper SR. Preseptal and orbital cellulitis. Focal Points: Clinical Modules for OpJr · 
tltnlll1ologists. San Francisco: American Academy of Ophthalmology; 2009, module II. 

Rutar T, Chambers HE Crawford JB, et al. Ophthalmic man ifestations of infections caused 
by the USA300 clone of cOlllll1unity·associated methic iIJ in · res istant StaphylococCL/s aureus. 
Ophthalmology. 2006; 113(8); 1455- 1462. 

Orbital cellulitis 
Orbita l cell ulitis involves structures posterior to the orbi ta l septum; and in more than 
90% of cases, it occurs as a secondary extension of acute or chronic bacterial sinusitis 
(Table 4-2). Cli nical fi ndings include fever, leukocytosis (75% of cases), proptosis, chemo
sis, ptosis. and restriction of and pain with ocu lar movement ( Fig 4·1). Decreased visual 
acuity, impaired color vision, res tr icted visual fields. and pupi llary abnormalities suggest 
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Table 4-2 Causes of Orbital Cellulitis 

Extension from p eriorbital structures 
Paranasal sinuses 
Face and eyelids 
Lacrimal sac (dacryocystitis) 
Teeth (denta l infect ion) 

Exogenous causes 
Trauma (rule out forei gn bodies) 
Surgery (after any orbital or periorbital surgery) 

Endogenous causes 
Bacteremia w ith sept ic embol izat ion 

Intraorbital causes 
Endophthalmi ti s 
Dacryoadenit is 

compressive opt ic neuropathy demandi ng im mediate investiga tion and aggress ive man 
agement. Delay in treatment may result in blind ness, cavernous sinus thrombosis, c ranial 

neuropathy, brain abscess, and death. 
In the presence of postseptal findin gs, imaging of the orbit and paranasal sinuses 

is essentiaL Identification of sinusitis mandates otolaryngological consultation. Antibi 
otic therapy should provide broad-spectrum coverage because infections in adults usually 
involve mult iple organisms that may include gram-positi ve cocci, such as H il1J1uenzae 

and Moraxella catarrhalis, and anaerobes. Although nasal decongestants may help to pro
mote spontaneous drainage of the infected si nus, early surgical intervent ion to drain the 
involved sinus is usually indicated, especially if orbital findings progress during IV anti
biotic therapy. In contrast, orbital cellu litis in children is more often caused by a single 
gram -posit ive organism and is less likely to requi re surgical drainage of the infected sinus. 

Orbi tal cellulitis foll owi ng blowout fractures is genera lly limited to pat ients with un 
derlying sinus d isease. ProphylactiC an tibiotics are recommended if CT scans of orbital 

Figure 4-1 Left-sided orbital cellul itis w ith marked erythema, proptosis, and ptosis. Chemosis 
and hypo-ophthalmia are also present. along with associated impairment of vertical ductions. 
(Courtesy of Jeffrey A. Nerad, MD.J 
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fractures suggest ongoing sinusitis. The risk of orbital cellulitis is increased if the medial 
wall is fractu red. 

Abscess formation may be suggested by progressive proptosis, globe displacement, 
or failure to show clinical improvement on a daily basis despite appropriate antibiotic 
therapy. Abscesses usually localize in th e subperiosteal space (Fig 4-2), adjacent to the 
infected sinus, but may extend through the periosteum into the orbital soft tissues. In such 
cases, serial exam inations and imaging are necessary in planning the surgical approach for 
drainage. 

However, not all subperiosteal abscesses require surgical drainage. Isolated medial or 
inferior subperiosteal orbital abscesses in children younger than age 9 with underlying 
isolated ethmoid sinusitis, intact vision, and only moderate proptosis typically respond to 
medical therapy. According to the guidelines set forth by Garcia and Harris, management 
may consist of careful observation unless any of the following criteria are present: 

patient 9 years or older 
presence of frontal sinusitis 
non medial location of subperiosteal abscess (SPA) 
large SPA 
suspicion of anaerobic infection (presence of gas in abscess on CT) 
recurrence of SPA after prior drainage 
evidence of chronic sinusitis (eg, nasal polyps) 
acute optic nerve or retinal compromise 
infection of dental origin (anaerobic infection more likely) 

Surgical drainage coupled with appropriate antibiotic therapy is recommended in 
older patients or those with more severe presentation and usually leads to dramatic clini
cal improvement within 24-48 hours. Concomitant sinus surgery is indicated if sinusitis 
is prese nl. The refractory nature of orbital abscesses in adolescents and adults is thought 
to be due to the multiple drug- resistant pathogens, in particular, anaerobic organisms. 

The majority of patients with orbital cellulitis and abscesses respond to appropri
ate medical or su rgical treatment or to a combination of these. Orbital infections rarely 
spread posteriorly to the cavernous sinus. Cavernous sinus thrombosis is often heralded 
by the rapid progress ion of proptosis. the development of ipsilateral ophthalmoplegia, 
and the onset of anesthes ia in both the first and second divisions of the trigeminal nerve. 

Figure 4-2 CT scan of right orbital subperi
ostea l abscess (arrow) displacing the medial 
rectus muscle. (Courtesy of Robert C. Kersten, MD.) 
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Rarely, contralateral ophthalmoplegia has been reported as well. Men ingitis and frank 

bra in abscess may develop. A lumbar punctu re may reveal acute inflammatory cells and 

the causative organism on stai n and cui hire. 

Garcia GH, Harris GJ. Criteria for nonsurgical management of subperiosteal abscess of the 

orbi t: analyses of outcomes 1988- 1998. Ophthalmology. 2000; I 07(8): 1454-1458. 

Harris GJ. Subperiosteal abscess of the orbit: age as a factor in the bacteriology and response to 

treatment. Ophthalmology. 1994; I a 1 (3):585- 595. 

Necrotizing Fasciitis 

Necrotizing fasciit is is a severe, potent ially vision~ or life-threaten ing bacterial in fec~ 

tion involving the subcutaneous soft tissues, particularly the superficial and deep fasciae. 

Group A ~-hemolytic Streptococcus is the organism most common ly responsible, although 

a variety of organisms, including aerobic and anaerobic, gram-positive and gram -negative 

bacteria, may cause th is disorder. 

This infection develops rapid ly and requi res immediate atten tion because it is po

tentially fatal. Although most patients are immul1ocompromised by cond itions such as 

diabetes mellitus or alcoholism, it may a lso occur in immunocompetent patients. The 

initial cl inical presentat ion is sim ilar to that of orbital or preseptal cellulitis, with swelling. 

erythema. and pain; but it may be accompanied by a shocklike syndrome. Because necro

tizing fasciitis tends to track along avascular tissue planes, an early sign m ay be anesthesia 

over the affected area caused by involvement of deep cutaneous nerves. In addition , dis

propo rtionate complaints of pain m ay suggest the possibility of necrotizing fasc iit is, as do 

typical changes in skin color progress ing from rose to blue-gray with bullae formation and 

frank cutaneous necrosis. Usually, the course is rapid and the patient requires treatment 

in an intensive care unit. 

Treatment includes early surgical debridement along with IV antibiotics. If the in 

volved pathogen is unknown, broad-spect rum coverage for gram -positive and gram

negative as well as anaerobic organisms is indicated. C lindamycin is of part icular value, as 

it is uniquely effective against the toxins produced by group A Streptococcus. To limi t the 

inflammatory damage associated with the toxins, adjunctive cort icosteroid therapy after 

the start of antib iotic therapy has been advocated . Some cases of necrot izing fasci itis lim 

ited to the eyelids can be cautio usly followed with systemic ant ibiotic therapy and little or 

no debridement; this approach should be considered only in cases that rapidly demarcate 
and show no signs of toxic shock. 

Patients may experience rapid deterioration, cul minating in hypotension, renal fail

ure, and adul t respiratory distress syndrome. Clinical series from all body sites report up 

to a 30% mortality rate, usually due to toxic shock syndrome, but this occurs less com

monly in the periocular region. 

Lazzeri D, Lazzeri 5, Figus M, et al. Periorbital necrotizing fasciitis. Br J Ophthalmol. 2009 

Nov 5 [Epub ahead of print I. 
Luksich JA, Holds IB, Hartstein ME. Conservative management of necrotizing fasciitis of the 

eyelids. Ophthalmology. 2002;I09(lIP 118- 2122. 
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Orbital Tuberculosis 

Although previously recognized mostly in endemic areas of the developing world, tuber
culosis has recently reemerged as a public health threat in developed countries as well. 
Orbital tuberculosis occurs most commonly as a result of hematogenous spread from a 
pulmonary focus, which is often subclinical. Less often, spread occurs from an adjacent 
tuberculous sinusitis. Proptosis, motil ity dysfunction, bone destruction, and ch ronic 
drain ing fi stulas may be the presenting findings. [n the developed world, this disease is 
most often associated with human immunodeficiency virus and inner-city poverty. The 
majority of recent orbital cases have been reported in children, and the infection is often 
mistaken for an orbital malignancy. The disease is usually unilateral. Acid-fast bacilli may 
be difficu lt to detect in pathologic specimens, which usually show caseating necrosis, epi
thel ioid cells, and Langhans giant cells. Skin test ing and fin e- needle aspiration biopsy with 
cul ture early in the course of the disease may help establish th e diagnosis. Antituberculous 
therapy is usually curative. 

Khalil M, Lindley S, Matouk E. Tuberculosis of the orbit. Ophthallllology. 1985;92(1 I): 

\624-\627. 

Zygomycosis 

Zygomycosis (also known as phycomycosis or muconnycosis) is the most common and the 
most virulent fungal disease involving the orbit. The specific fungal genus involved is usu
ally kIucor or Rhizopus. These fungi, belonging to the class Zygomycetes, almost always 
extend into the orbit from an adjacent sinus or the nasal cavity. The fungi invade blood 
vessel walls, producing thrombosing vascu litis. The resultant t issue necrosis promotes 
further fungal invasion. 

Patients commonly present with proptosis and an orbi tal apex syndrome (internal 
and external ophthalmoplegia, ptosis, decreased co rneal sensation , and decreased vision). 
Elderly patients may be relatively im munosuppressed compared to younger patients and 
therefore are at risk for these virulent infections. 

Predisposing factors include systemic disease with associated metabol ic acidosis, dia
betes mellitus, malignancies, and treatment with anti metabolites or steroids. Diagnosis 
is confirmed by a biopsy of the necrotic-appearing tissues in the nasopharynx or the in 
volved sinus or orbi t. The histology of zygomycosis shows nonseptate large branching 
hyphae that stain with hematoxylin-eosin, unlike most fungi (see the discussion of fungal 
infections in BeSe Section 5, Nel/ro -Ophthalmology). 

Therapeut ic measures should be aimed at both systemic control of the underlying 
metabolic or immunologic abnormality and local surgical debridement. Antifungal ther
apy should be given via IV administrat ion of amphotericin B or liposomal anlphotericin B. 
Alternatively, other lipid-encapsulated ant ifunga l agents, which permit a higher cumula
tive dose with a reduced level of toxicity, may be considered. Some authors have proposed 
adj unctive hyperbaric oxygen therapy. The role of primary exenteration has decreased, 
but it is unclear whethe r patient survival (typically poor) has been adversely affected by 
less- aggressive surgical excision. 
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Ferry AP, Abedi S. Diagnosis and managemen t of rhino -orbitocerebral mucormycosis (phyco

mycos is). A report o f 16 personally observed cases. Ophthalmology. 1983;90(9): I 096- 1 104. 

Kroni sh JW. Johnso n TE. G ilberg SM, Corrent GF, McLeish WM, Scott KR. Orbi tal infectio ns 

in patients with human immu nodeficiency virus infection. Ophth(llmology. 1996; 103(9): 

1483- 1492. 

Aspergillosis 

The fungu s Aspergillus can affect the orbit in several distinct clin ica l entities. Acute as
pergillosis is a fungal disease characterized by fulmina nt sinus infec tion with secondary 
orbital invasion . Patients present with severe periorbital pain, decreased vision, and prop

tosis. Diagnosis is confirmed by I o r more biopsies. Grocott-Gomori methena mine-si lver 
nitrate sta in shows septate branching hyphae of uniform width (see the discussion of fun 
gal infections in BeSe Section 5, Neuro-OphthalnlOlogy). Therapy consists of aggressive 
surgical excision of all infected tissues and administ rat ion of amphotericin B, flucytosine, 
rifampin , or a combination thereof. 

Chronic aspergillosis is an indolent infecti on resulting in slow destruction of the si
nuses and adjace nt structures. Although the prognosis is much better than for acute fu l
minant disease. intraorbital and int racrania l extension can occur in the chronic invasive 
form of fungal sinusitis as well and resu lt in sign ificant morbidity. 

Chronic localized noninvasive aspergilloSiS also involves the sinuses and occ urs in 
immunocompetent patients who may not have a history of atopic disease. Often, there is a 
history of chronic sinusitis, and prolifera tio n of saprophytic organisms results in a tightly 
packed fungus ball. This type of aspergilloSiS is characterized by a lack of eit her inflam
mation or bone erosion. 

Allergic aspergillosis sinusitis occurs in immunocompetent patients with nasa l pol
yposis and chronic sinusitis. Patients may have peripheral eosinophil ia; eleva ted total im 
munoglobulin £ level, fungus -specific immunoglobuli n £ , and imm unoglobulin G levels; 
or positive skin test results for fungal antigens. CT scann ing reveals thick alle rgic mucin 
within the sinus as mottled areas of in creased attenuat ion on nonenhanced images. Bone 
erosion and remodeling are frequently present but do not signify ac tual tissue invasion. 
Magnetic resonance imaging (M RI) may be mo re speci fic. shoWi ng signal void areas on 
T2-weighted scans. Sinus biopsy resu lts reveal thick, peanut butter- like o r green mucus, 
patho logic study of which reveals numerous eosinoph il s and eosinophi l degradation 
products, as well as extramucosal fungal hyphae. Endoscopic debridement of the involved 
sinuses is indicated . Treatment with systemic and topical cort icosteroids is also recom
mended. Up to 17% of patients with a llergiC fungal sinusitis present first with o rbital signs. 

Como lA, Dismukes WE. Ora! azo!e drugs as systemic anlifunga l therapy. N Engl J Merl. 
1994;330(4):263- 272. 

Klapper SR, Lee AG, Patrinely JR, Stewart M, Alford EL Orbital involvement in allergic fungal 

sinusit is. Ophthalmology. 1997; 1 04(12):2094- 21 00. 

Levin LA, Avery R, Shore JW, Woog Jj, Baker AS. The spectru m of orbital aspergi llosis: a clin i

copathological review. 51lrv Ophthalmol. 1996;41 (2): 142- 154. 
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Parasitic Diseases 

Parasitic diseases of the orbi t are generally li mited to developing count ri es and include 
trichinosis and echinococcosis. Trichinosis is caused by ingestion of the nematode Trichi

nella spiralis. The eyelids and extraoc ular muscles may be inflamed by migration of the 
larvae. Echinococcosis is caused by the dog tapewo rm Echinococcus granulosus. A hydatid 
cyst contain ing tapeworm larvae may fo rm in the orbit. Rupture of such a cyst may cause 
progressive infl ammation and a severe immune response. Taenia soiium, the pork tape
worm, may also encyst and progressively enl arge in the orbital tissues, causing a condi tion 
known as cysticercosis. 

Noninfectious Inflammation 

Thyroid Eye Disease 

Thyroid eye disease (TED; also known as Graves ophthalmopathy, dysthyroid oph thal

mopathy, thyroid-associated orbitopathy, thyroid orbitopathy, thyrotoxic exophthalmos, and 
other terms) is an autoimmune inflammatory disorder whose underlying cause cont.inues 
to be elucidated. The cl in ical signs, however, are characteristic and include 1 or more of 
the following: eyelid retract ion, lid lag, proptos is, restrictive extraocular myopathy, and 
compressive optic neuropathy (Figs 4-3 through 4-5). TED was originally described as 
part of the triad comprising Graves disease, which includes the aforementioned orbital 
signs, hyperthyroidism, and pretibial myxedema. Though typically associated with Graves 
hyperthyroid ism, TED may also occur with Hashimoto thyroid itis (immune- induced hy
pothyroidism) or in the absence of thyroid dysfunction. The course of the eye disease 
does not necessarily para llel the activity of the thyroid gland or the treatment of thyroid 
abnormali ties. 

Figure 4-3 Signs of active inflammation in a 
patient with TED include bilateral proptosis. 
chemosis, and eyelid swell ing. (Courtesy of 

Jeffrey A. Nerad, MD.) 

Figure 4-4 TED, showing bilateral proptosis 
and eyel id retraction . (Courtesy of Roberta E. Gau

sas, MOl 
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Figure 4·5 A, Conjunctival erythema over the insertions of the rectus muscles is a frequent 
sign of TED. Typically, there is a clear zone between the anterior extent of the abnormally 
dilated blood vessels and the corneoscleral limbus. 8 , In contrast, the arterialization of blood 
vessels that occurs with a dural shunt is usually more diffuse and extends to the limbus. (Cour

resy of George 8. Banlev, MD.! 

Diagnosis 
The diagnosis of TED is made when 2 of the following 3 signs of the disease are present: 

I. Concurrent or recently treated immune-related thyrOid dysfunct ion ( l or more of 
the foUowing): 

a. Graves hyperthyrOidism 
b. Hashimoto thyrOiditiS 
c. Presence of circulating thyroid antibod ies without a coexisting dysthyroid 

state (partial consideration given): TSH -receptor (TSH -R) antibodies, thyroid
binding inhibitory immunoglobu lins (TBll), thyrOid-stimulating immuno
globulins (TSI), ant imicrosomal antibody 
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2. Typical orbital signs ( l o r more of the fo llowing): 

a. Uni lateral or bilate ral eyelid re traction with typical temporal flare (with or 
without lagophthalmos) 

b. Uni lateral or bilate ral proptosis (as evidenced by comparison with patient's old 
photos) 

c. Restrictive strabi smus in a typica l patte rn 
d. Compressive optic neuropathy 
e. Fluctua ting eyeli d edema/erythema 
f. Chemosis/caruncu lar edema 

3. Radiographic evidence of TED- unilateral /bilateral fu siform enlargement of 1 or 
more of the fo llowing (Figs 4-6, 4-7) : 

a. Inferior rectus muscle 
b. Medial rectus muscle 
c. Superior rectus/levator complex 
d. Lateral rectus muscle 

If 0I1ly orbital signs are present. the patient should continue to be observed for other or~ 
bital d iseases and for the fu ture development of a dysthyroid state. 

Gerding MN. van der Meer JW. Broen ink M, Bakker O. Wiersinga WM , Prummei MF. As
sociation of thyrotrophin receptor antibod ies with the clinical features of Graves' ophthal
mopathy. Cli" £"docril1ol. 2000;52(3):267- 27 1. 

Momils MP, Prummei MF, Wiersinga WM, Koorn lleef L. Cl inical activi ty score as a guide in 
the management of patients with Graves' ophthilhnopathy. CliN Elldocrilloi. 1997;47( 1 ):9- 14. 

Figur. 4·6 Axial orbital CT scan of TED 
shows characteristic fusiform extraocular 
muscle enlargement that spares the tendons. 
Marked enlargement of the extraocular mus
cles with effacement of the perioptic fat is 
consistent with compressive optic neuropa
thy. (Courtesy of Roberta £. Gausas, MD.) 

Figure 4~7 Coronal orbital CT scan shows bi
lateral enlargement of extraocular muscles in 
TED. (Courtesy of Roberta E. Gausas. MD) 
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Pathogenesis 
Over the last decade, the focus of in vi tro research has shifted away fro m the extraocular 
muscles/myocytes to the orbital fibroblasts as the primary target of the inflammatory pro
cess associated with TED. Of particular ill1portance is the recognition that orbital fibro

blasts are phenotypically different from fibroblasts derived from other sites in the body. 
Orbital fibroblasts - through the expression of characteristic surface receptors, gangl io
sides, and proinflam rnatory genes- play an active role in modulating the inflammatory 
process. Unlike fibroblasts from other parts of the body, orbital fibroblasts express C D40 
receptors, generally found on B cells. When engaged by T-cell- bound C D 154, several fi 
broblast proinflammatory genes are up-regulated, including interleukin -6 (I L-6), 1 L-8, and 
prostaglandi n E, (PGE,) . In turn , synthesis ofhyaluronan and glycosaminoglycan (GAG) 
is increased. The up-regulation of GAG synthesis is known to be esse nti al in the pathology 
of TED, and it occurs at a rate that is tOO-fold greater in orbital fibroblasts derived from 
patients with TED than in abdominal fibroblasts in the same patients. This cascade of up
regulation is dampened by the addition of therapeutic levels of corticosteroids. 

Orbital fibroblasts are embryologically derived from the neural crest and, as such, 
possess developmental plasticity. A subpopulation of orbital fibroblasts appears capable 
of undergoing adipocyte differentiation. It is believed that this response to the inflamma
tory matrix is responsible for the fatty hypertrophy that predominates in so me patients, 
particularly those younger than 40 yea rs. 

The role of TSH-R in this process has been inves tigated extensively. Though stud
ies demonstrate the expression ofTSH-R on nearly all cells in the body, the unique re
sponse of orbital fibroblasts to TSH -R- mediated Signaling may be due to up-regulation 
of TSH-R- mRNA synthesis in this cell population. It is thought that enhanced Signaling 
through this receptor on orbital fibroblasts may promote adipogenesis, thereby stimulat
ing the expansion of the orbital fat compartments seen in patients with TED. 

Recent studies have also identified a Circulating immu noglobulin (IgG) that recognizes 
and activates the insulin-like growth factor J receptor expressed on the su rface of l1un;er
ous cell types, including fibroblasts. These autoantibod ies have been found in a majority 
of patients with Graves disease and may contribute to orbital pathogenesis by st imulati ng 
orbital fibroblasts to secrete glycosami noglycans, cytokines, and chemoattractants. These 
latter signaling families may contribute to orbital inflammation and congestion. Manipu
lation of this pathway by available biologiC agents (eg, rituximab) has recenLly emerged as 
a promising therapeutic strategy for treati ng pat ients with severe or refractory TED. 

Kaz im M. Goldberg RA. Smith TJ. InSights into the pa thogenesis of thyrOid-associated orbi
topathy: evolving rationale for therapy. Arch Ophtlw/lI1o/. 2002; 120(3):380-386. 

Naik V. Khadavi N. Naik MN. et al. Biologic therapeutics in thyroid -aSSOCiated ophthalmopa
th y: translating disease mechan ism into therapy, Thyroid. 2008; 18(9):967- 971. 

Tsui S, Na ik V, Hoa N, et al. Ev idence for an association between thyroid-stimulating hormone 
and insulin-li ke growth factor I receptors: a tale of two ant igens implicated in Graves' dis
ease. J /mfl/ Ul1o/. 2008; 18 1 (6):4397-4405 . 

Epidemiology 
A 1996 epidemiologic study of white American pat ients with TED determined that the 
overall age-adjusted incidence rate for women was 16 cases per 100,000 population per 
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year, whereas the rate for men was 3 cases per 100,000 population per year. TED affects 
women approximately 6 times more frequently than men (86% versus 14% of cases, respec ~ 

tively) . The peak incidence rates occurred in the age groups 40- 44 years and 60- 64 years 
in women and 45- 49 years and 65-69 years in men. The median age at the time of diag
nosis of T ED was 43 years (range, 8-88 years) . Smokers are up to 7 times more likely than 
nonsmokers to develop TED. 

Clinical features 
Among patients with T ED, apprOximately 90% have Graves hyperthyroidism, 1% have 
pri ma ry hypothyroidism, 3% have Hashimoto thyroiditis, and 6% are euthyroid. There 
is a close temporal relationship between the development of hyperthyroidism and TED: 
in about 20% of patients, the diagnoses are made at the same time; in approximately 60% 
of patients, the eye disease occurs within I year of onset of the thyroid disease. Of those 
patients who have no history of abnormal thyroid function or regulation at the time of di
agnosis of TED, the risk of developing thyroid disease is approximately 25% within I yea r 
and 50% withi n 5 years. Although most patients with TED have or will develop hyper
thyroid ism, only about 30% of patients with autoimmune hyperthyroidism have or will 
develop T ED. 

Eyelid retraction is the most common ophthalm ic feature of TED, being present ei
ther unilaterally or bilaterally in more than 90% of patients at some point in their clinical 
course (see Chapter II , Fig 11 - 17) . Exophthalmos of l or both eyes affects approximately 
60% of patients, restr ictive extraocular myopathy is apparent in about 40% of patients, 
and optic nerve dysfun ction occurs in 1 or both eyes in approximately 5% of pati ents 
with TED. O nly 5% of patients have the complete constellation of classic findings: eyelid 
retraction, exophthalmos, optic nerve dysfunction, extraocular muscle involvement, and 
hyperthyroidism. 

Upper eyelid retraction, either unilateral or bilateral, is documented in approximately 
75% of patients at the time of diagnosiS of T ED. Lid lag in downgaze also is a frequent 
early sign, being present either unilaterally or bilaterally in 50% of patients at the init ial ex
amination. The most frequent ocular symptom when TED is first confirmed is dull, deep 
orbital pain or discomfort, which affects 30% of patients. Some degree of d iplopia is noted 
by apprOximately 17% of patients, lacrimation or photophobia by 15%-20% of patients, 
and blurred vision by 7.5% of patients. Decreased vision attributable to optic neuropathy 
is present in less than 2% of eyes at the time of diagnosis of TED. 

Pretibial myxedema and acropachy (soft-tissue swelling and periosteal changes af
fecting the distal extremities, principally fi ngers and toes) accompany TED in approxi
mately 4% and 1 % of patients, respectively, and are associated with a poor prognosis for 
the orbitopathy. Myasthenia gravis occurs in less than I % of patients. 

Bartl ey GB, Fatourechi V, Kadrmas EF. et al. Clin ical fea tures of Graves' ophthalmopathy in an 
incidence cohort. Am JOphthafmol. 1996; 12 1 (3):284- 290. 

Holds JB. Buchanan AG. Graves orbitopathy. Focal Poil/ts: Clinical Modllles / or Opht1wllllolo~ 

gists. San Francisco: American Academy ofOphlhalmology; 20 10, module II. 
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Treatment and prognosis 
TED is a self-limiti ng disease that on average lasts 1 year in nonsmokers and between 
2 and 3 years in srnokers. After the active disease plateaus, a quiescent burnt-o ll t phase 
ensues. Reactivation of inflamrnation occurs in approximately 5%- 10% of patients over 

their lifetime. 
Treatment of patients with TED follows a stepwise, graded approach based on patient

reported symptoms, clinical examination, and ancillary testing (Tables 4-3, 4-4). Most 
patients with TED require only supportive care, including use of topical ocular lubricants; 
in some cases, topical cyclosporine has helped to reduce ocular surface irritation. Patients 
may also find certain lifestyle changes helpfu l. For example, eating a reduced-salt diet li m
its water retent ion and orbital edema, and sleeping with the head of the bed elevated spe
cifically reduces fluid retention with in the orbit. Wearing wraparound sunglasses relieves 
symptoms of d ry eye and photophobia. If d iplopia is present, use of temporary prism 
lenses helps maintain binocular fus ion during the active phase of the disease. 

Poor prognostic fea tures include smoking, rapidly progressive (typically congestive) 
TED, and the presence of myxedema. 

If orbi ta l inflammation is severe, intervention may be necessary to prevent or ameli o
rate corneal exposure, globe subluxation, or opt ic neuropathy. Therapy usuaLly is di rected 
toward either decreaSing orbital congestion and inflammation (th rough use of periocu lar 
corticosteroids or, if response is inadequate. by admi nistration of systemic corticosteroids 
or periocular radiotherapy) or expanding the orbital bony volume (by surgical orbital 
decompression). 

Establishing a euthyrOid state is an important part or the care of patients with TED. 
Hyperthyroidism is most commonly treated with anlithyroid d rugs. If the patient does not 
tolerate the medications or if the medications fa il to restore a persistent euthyroid state, 
the clinician usually tries radioactive iodine (RA I) as the next treatment modality. In some 
studies, TED has been demonstraled to worsen after RA I treatment, presumably because 

Table 4-3 Evaluation of Thyroid Eye Disease 

Clinical examination 
Best-corrected visual acuity 
Color vision 
Pupi l lary examination 
Ocular motility 
Hertel exophthalmometry 
Intraocular pressure (in primary gaze and upgaze) 
Adnexal examination 
Slit- lamp examination 
Dilated fundus examination 

l aboratory studies 
T3 , free T4 • TSH. TSI 

Imaging studies 
Orbital ultrasound (assessment of extraocular muscle size and reflectivity) 
Orbital CT scan or MRI (including coronal imaging) 
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Table 4-4 Management of Thyroid Eye Disease 

Mild disease 
Observation 
Patient education/ lifestyle changes 

Smoking cessation 
Salt restriction 
Elevation of head of bed 
Wearing sunglasses 

Ocular surface lubrication 
M oderate disease 

Topical cyclosporine 
Eyelid taping at night 
Moisture goggles/chambers 
Prism glasses or selective ocular patching 
Moderate-dose oral steroid therapy 

Severe disease 
High-dose oral steroid therapy or intravenous steroid therapy 
Surgical orbital decompression (fo llowed by strabismus surgery and/or eyelid surgery) 
Periocular radiotherapy 

Refractory disease 
Steroid-sparing immunomodulators (rituximab, others) 

of the release ofTSH - R antigens. which incite an enhanced immune response. In addition, 
hypothyroidism occurring after RAI treatment may exacerbate TED via stimulation of 
TSH - R. Hyperthyroid pal ienls with severe, active TED; those with elevated T, levels; and 
smokers appear to be at greatest risk for exacerbation of eye disease after RAI treatment. 
Consequently, some patients are treated concurrently with oral corticostero ids. Although 
this may be a reasonable strategy for high-risk patients. the regu lar use of moderate-dose 
pred nisone for 3 months, during which ti me the thyroid gland involutes, is not indicated 
for the average patient. Block-and -replace therapy with iodine 13 1, methimazole, and thy
roxine may prevent exacerbation of eye findings by limiting posttreatment TSH spikes. 
Patients with severe TED (rapidly progressive and congestive, w ith compressive optic neu
ropathy) may. as an alternat ive to RAJ . benefit from thyrOidectomy. which renders them 
euthyroid without ex tended antigen release. 

Approximately 20% of patients with TED undergo surgical treatment. In I review, 
7% of pat ients underwent orbital decompression; 9%, strabismus surgery; and 13%. eyelid 
surgery. Only 2.5% required all 3 types of surgery. Men and older patients are more likely 
to have more severe TED requiring surgical intervention. Su rgery should be delayed until 
the disease has stabilized) unless urgent intervention is required to reverse visual loss due 
to compressive optic neuropathy or corneal exposure unresponsive to maximal medical 
measures. Elective orbital decompression. strabismlls surgery. and eyelid retraction repa ir 
are usually not considered unt il a euthyroid state has been maintai ned and the ophthalmic 
signs have been confi rmed to be stable for 6-9 months. 

Acute-phase TE D featuring compressive optic neuropathy is typically treated with 
oral corticosteroids. The usual starting dose is I mg/kg of prednisone. This dose is mai n
tai ned fo r 2~4 weeks until a clinical response is apparent. The dose is then reduced as 
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rapidly as can be tolerated by the patient , based on the cli nical response of optic nerve 
functio n. In the setting of more severe inflammatio n or rapid disease progression. treat
ment with intravenous methylprednisolone may be considered. Liver funct ion tests should 
be checked prior to initial ad ministratio n and mo nitored frequent ly throughout treatment 
because of the reported association of fata l hepatotox ici ty with this agent. Though effec
tive at reversing optic nerve compression, high -dose corticosteroids are poorly tolerated 
and are associated with an extensive list of potential systemic adverse effects, which lim it 
their long-term use. Thus, some authors have advocated the adjunctive use of orbital ra
diotherapy (2000 cGy). The mechanism for radiotherapy's effect on the orbit is not well 
understood, but beyond temporary lymphocyt e sterilization , there is evidence that th is 
dose induces terminal differentiation of fibroblasts and kills tissue-bound monocytes, 
which play an important role in antigen presentation. It is important to note, however, 
that radiat ion therapy should be avoided in patients with diabetes or vasculitic disease, as 
the radiation may exacerbate retinopathy. 

A number o f studies have demonstrated the effectiveness of orbital radiotherapy in 
the treatment o f compressive optic neuropathy in reducing the need for acu le-phase sur
gica l decompression. However, a large, prospective clinical trial designed to assess the 
efficacy of periocular radiotherapy versus sham treatment demonstrated no statist ically 
Significant effect of treatment as compared wi th the natural history of TED. However, an 
important limitation of this trial is that it excluded patients with optic neuropathy. Crit
ics of the study have also suggested that, because the med ian time from onset of TED to 
rad iation therapy was 1.3 years, the lack of apparent benefit cou ld be ascribed to the inclu
sion of patients with inactive disease. Furthermore, the sham- treated orbits also failed to 
show any change in clinically measured parameters fo r the duration of the study, which, 
critics suggest, indicates a stable ph ase of disease. 

O rbital decompression, though historically used to treat optic neuropathy, severe or
bital congestion, and advanced proptosis, has been used increaSingly in recent years as an 
elect ive procedure to restore normal globe posi tion in patients without Sight-threatening 
ophthalmopathy. In the stable phase of disease, the surgica l plan fo r decompression 
shou ld be graded to achieve the greatest return to the premorbid state at the least pos
sible risk. Preoperat ive review of the pat ient's old photos allows the surgeon to determine 
the amount of decompressive effect desired. The preoperative CT scan details the relat ive 
contributions of extraocular rnuscle enlargement and fat expansion to the proptosis (see 
Figs 4-6, 4-7). Typically, there is a difference in the phenotype of the orbital involvement 
based on the patient's age. Patients younger than 40 yea rs demonstrate enlargement of the 
orbital fat compartment, whereas those older th an 40 typically show more Significant ex
traocular muscle en.largement. This difference determines the effectiveness of bone versu 
fat decompression surgery. Orbita l decom pression may alte r extraocular motili ty and, if 
indicated, shou ld precede strabismus surgery. 

If intractable diplopia persists in primary gaze or in th e reading position. strabismus 
surgery rnay be helpful in restoring single vision. In addi tion, procedures to correct eyelid 
retraction may decrease corneal exposure and help improve appearance. Because extraoc
ular muscle surgery may affec t eyelid retraction, eyelid surgery should be undertaken last. 



CHAPTER 4: Orbital Inflammatory and Infectious Disorders. 55 

Alternatively, botulinum toxin may rarely be employed to temporarily paralyze a tight 
extraocular muscle in restrictive strabismus or to weaken the levator palpebrae superioris 
muscle to treat eyelid ret raction. Due to technical and practical limitations (the difficulty 
of titrating the effect and precisely delivering the agent within the o rbit , the unpredictabil 
ity and frequent ineffectiveness of botulinum toxin on fibrot ic muscles, and the need for 
indefinit e readministration), this therapeut ic approach is infrequently employed. How
ever, it may be of benefit in patients who are poor surgical candidates. 

A long-term follow-up study of patients in an incidence cohort demonstrated that vi 
sua lloss from optic neuropathy was uncommon and that persistent diplopia usually could 
be treated with prism spectacles. Subjectively, however, more than 50% of patients thought 
that their eyes looked abno rrnal, and 38% of patients were dissatisfi ed with the appearance 
of their eyes. Thus, although few patients expe rience long-term functional impairment 
from TED, the psychological and aesthetic sequelae of the d isease are considerable. Or
bital decompression surgery is discussed in Chapter 7. 

See Key Points 4- 1. 

Bnrtalena l. Mnrcocci C, Bogazzi F. et al. Relation between therapy for hyperthyroidism and 
the course of Graves' ophthalmopathy. N £lIgl/ Merl, 1998;338(2):73- 78. 
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Vasculitis 

The vasculitides are inflammatory condit ions in which the vessel walls are inmtrated by 

inflammat ory cells. These lesions represent a type III hypersensitivity reaction to circulat
ing immune complexes and usuaLl y lead to Significant ocular or o rbital morbidity. They 
are often associated with systemic vasculitis. The following discussion focuses mainly on 
the orbital manifestations of the vasculitides. See also BCSC Section I, Update 011 Gelleral 
Medicille, and Section 5, Neuro-Ophrlwllllology. 

Giant cell arteritis 
Although the orbital vessels are inflamed in giant cell arteritis (GCA; also known as tell1 -
poml arteritis), it is not typically thought of as an orbital disorder. The vasculitis affects the 
aorta and branches of the external and internal carotid arteries and vertebral arteries but 
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KEY POINTS 4-1 

Thyroid eye disease ITEDI The fo ll owing list high l ights the essential points 
for th e ophtha lmologist to remembe r about TED. 

Eye lid retraction is the m ost common cl ini ca l feature of TED land 
TED is the most common ca use of eyelid ret raction ). 
TED is the most com mon cause of unil atera l or bi late ral proptos is. 
TED may be markedly asym metric. 
TED is associated w ith hyperthyroidism in 90% of patients, but 6% 
of patients m ay be euthyroid. 
Severity of TED usua lly does not parallel serum leve ls of T, or T,. 
TED is 6 times more common in wo men th an in men. 
Smoking is associated w ith increased risk and severity of TED. 
Urgent care may be req uired for opt ic neuropathy or severe prop
tosis with cornea l decompensation. 
If su rgery is needed, the usual order is orbi ta l decompression, fo l
lowed by strabism us surge ry, fo ll owed by eyel id retraction repai r 
Isee Chapter 7). 

llsually spares the in tracranial carotid branches. which lack an elastic lamina. Symptoms 
of visual loss are caused by central re tinal artery occlusion o r ischemic optic neuropathy. 
and diplopia may result from ischemic dysfun ction of other cranial nerves. Symptoms 
of headache, scalp tenderness, jaw claudicat ion, or mala ise are often present. The eryth
rocyte sedimentation rate (ESR) is markedly elevated in 90% of patients, and diagnost ic 
confidence is increased if the C-reactive protein level and the platelet count are elevated. 
Temporal ar ter y biopsy usually provides a defini t ive diagnosis, although bilate ral biopsies 
are sometimes necessary due to intervals of no rmal tissue between affected seg ments. 
GCA should be managed as an ophthalmic emergency. Failure to diagnose and t reat GCA 
immediately after loss of vision in 1 eye is particularly tragic because timely treatment 
with corticosteroids usually prevents an attack in the seco nd eye. Generalized orbital isch
emia resulting from temporal arteritis is a rare manifestat io n of the disease. 

Goodwin JA. Temporal arteriti s: diagnOS iS and management. Focal Poin ts: Clinical Modu lesfor 
Ophthalmologists. San Francisco: American Academy of Ophthalmology; 1992, module 2. 

Wegener granulomatosis 
Wegener granulo matosis is characterized by necrotizing granu lo matous vasculit is, le
sions of the upper and lower respiratory tract, necroti zing glomerulonephritis, and a 
small -vessel vasculi ti s that can affect any o rgan system, includi ng the o rbit. Clinicall y, the 
fu ll -blown syndrome incl udes sinus mucosal involvement wi th bone erosio n, tracheo 
bronchial necrotic lesions, cavitary lung lesions, and glomeru lonephrit is (Fig 4-8) . The 
orbit and nasolacrimal drainage system may be involved by extensio n from the surro und
ing sinuses. Up to 25% of pat ients with Wegener granulomatosis have associated scleritis. 
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A 

Figure 4-8 Wegener granulomatosis. A, Restrictive strabismus as due to inflammatory tissue 
extending into medial aspects of orbit . B, Coronal CT scan showing extensive destruction of 
the nasal and sinus cavities with inflammatory tissue extending into orbits and brain (arrow). 
C, CT of chest showing cavitary lung lesions (arrow). (Courtesy ofJeffrey Nerad, MD.' 

Limited fo rms of the disease have been described in which the renal component is absent 
o r in wh ich there is solitary o rbital involvement by a granulomatous and lymphocytic 
vasculi tis. Such isolated orbital involvement may be uni.lateral or bilateral; may lack frank 
necrotizing vasculi tis on histologic examinat ion; and. in the absence of respiratory tract 
and renal find ings. may be d ifficult to diagnose. 

Characteristic pathologic findi ngs consist of the triad of vasculitis. granulomatous 
inflammation (with or wi thout gia nt cells). and tissue necrosis. Often . only I or 2 of these 
3 are present on extrapuLmonary biopsies. Anti neut rophil cytoplasmic antibody (ANCA) 
titers measured by serum immunofl uoresce nce have been shown to be associated with 
cer tain systemic vasculit ides. The ANCA test distinguishes 2 types of immunofluores
cence patterns. Di ffu se granular flu orescence within the cytoplasm (c-ANCA) is highly 
specific for Wege ner granulomatosis. This pattern is caused by autoantibodies directed 

against proteinase 3. which can also be detected by enzyme-lin ked immu nosorbent assay 
(E LI SA). Fluorescence surrounding th e nucleus (p-ANCA) is an artifact of ethanol fixa 

tion and can be caused by autoantibod ies against many diffe rent target antigens. This 
finding is therefore nonspecific and needs to be confi rmed by ELI SA for ANCA reacting 
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with myeloperoxidase (MPO-ANCA). MPO-ANCA testing has a high specificity for 
small-vessel vasculit is. Absolute levels of ANCA do not define disease severity or activ
ity, but changing titers can give a genera l idea of disease activity or response to therapy. 
The c-ANCA findin gs may be negative early in the course of the d isease, espeCially in the 
absence of mult isystem involvement. 

Wegener granulomatosis may proceed to a fulminant, life-threatening course. Treat
ment relies on immunosuppression, usually with cyclophosphamide, and should be 
coordinated with a rheumatologist. Treatment with co rticosteroids alone is associated 
with a signi ficantly higher rate of mortality. Long-term treatment with trimethoprim 
sulfamethoxazole appears to suppress disease activity in some patients. 

Polyarteritis nodosa 
Like giant cell arteritis, polyarteritis nodosa is a vasculitis that may affect orbital vesse ls 
but does 11 0t usually cause orbital disease. Instead, the ophthalmic manifestatio ns are the 
resu lt of ret inal and choro idal infarction . In this multisystem disease, small - and medium 
sized arteries are affected by inflammation characterized by the presence of neutrophils 
and eosinophils. with necrosis of the muscularis layer. 

Vasculitis associated with connective tissue disorders 
A number of connective ti ssue disorders may be associated with systemic vasculitis, most 
commo nly systemic lupus erythematosus, dermatomyosi tis, and rheumato id arthritis. In 
these ent ities. vasculitis primarily affects retinal vessels and. less often. involves conjunc
tival vesse ls. Symptomat ic orbital vasculitis is rare. 

Sarcoidosis 

Sarcoidosis is a mult isystem disease of unknown origin. It occurs most commo nly in 
persons of African or Scand inavian descent. The lungs are most common ly involved, but 
the orbit may be affected. Histologica ll y, the lesions are composed of noncaseati ng col
lections of epithelioid hi stiocytes in a granulomatous pattern. A mononuclea r inflamma
tion often appears at th e periphery of the granuloma. The lacrimal gland is the site most 
frequently affected with in the orbit, and the inflammation is typically bilatera l. Gallium 
scanning of the lacrimal glands is nonspeC ific but has been reported to demonstrate lacri 
mal gland involvement in 80% of patients with systemic sarcoidosis, although only 7% of 
patients have clinically detectable enlargement of the lacrimal glands. Other orbital soft 
tissues, including the extraocular muscles and optic nerve, may very rarely be involved. 
Infreque ntly. sinus involvement with associated lytic bone les ions invades into the adja 

cent orbit . 
A biopsy specimen of the affected lacrimal gland or of a suspicious conjullctival le

sion may establish the diagnosis. Random conjunctival biopsies have a low yield. Chest 
radiography or CT to detect hilar adenopathy or pulmonary infil t rates, blood tests fo r 
angiotensin-converting enzyme. and measurement of serum lysozyme and serum cal 
cium levels may be used to establish the diagnosis o f sarcoidosis. Because gallium scan
ning is nonspecific, bronchoscopy with washings and bio psy may be needed to confirm 
the diagnosis. 
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Isolated orbital les ions demonstrating nancaseating granulomas can occur without 
associated systemic disease. This condit ion is called orbital sarcoid. 

See BCSC Section 5, Neuro~Ophthalmology, and Section 9, Intraocular Inflammation 
and Uveitis, for more extensive disc llss ion and clinical photographs of sarcoidosis. 

Nonspecific Orbital Inflammation 
Nonspecific orbital inflammation (NSOI) is defined as a benign inflam matory process 
of the orbit characteri zed by a polymorphous lymphoid in filtrate with varying degrees of 
fibros is, without a known local or systemic cause. It is a diagnosis of exclusion that should 
be used only after all specific causes of inflammation have been eliminated. It has previ
ously been called orbital pseudotumor or idiopathic orbital inflammatory syndrome. 

The pathogenesis of NSO I remains controvers ial, al though it is generally believed to 
be an immune-mediated process because it is often associated with systemic immunologic 
disorders including Crohn disease, system ic lupus erythematosus, rheumatoid arth ritis, 
diabetes mellitus, myasthenia gravis, and an kylosing spondyli tis. Additionally, NSO I typ i ~ 

cally has a rapid and favorable response to systemic corticosteroid treatment, as weU as to 
other immunosuppressive agents, indicat ing a cell -mediated component. 

The symptoms and cl inical fi nd ings in NSOI may vary widely but are dictated by the 
degree and anatom ical location of the infl ammation. NSO I tends to occur in 5 orbital 10-
cations or patterns. In order of freq uency, the most cO lnmon are the extraocular muscles 
(myositis), the lacrimal gland (dacryoadenitis), the anterior orbit (eg, scieritis), the orbi tal 
apex, or diffuse infl ammation throughout the orb it. Although NSOI is usually limited to 
the orbit, it may also extend into the adjacent sinuses or intracranial space. 

Symptoms depend on the location of the involved t issue; however, deep~rooted, bor~ 

ing pai n is a typical feature. Extraocular muscle restriction, proptosis, conjunctival in 
fla mmation, and chemosis are common, as are eyelid erythema and soft- tissue swelling. 
Pain associated with ocul ar movement suggests myositis. Visual acuity may be impaired 
if the optic nerve or posterior sclera is involved. In dacryoadenitis, CT reveals diffuse 
enlargement of the lacr imal gland (the most common target area in th is type). CT, MRI, 
and ultrasonography reveal thickeni ng of the extraocular muscles if the inflammatory 
response has a myositic component. The extraocular muscle tendons of insertion may be 
thickened in up to 50% of patients with NSO I; in cont rast, TED typica lly spares the mus~ 
cle insertions. An inflam matory infiltrate of the retrobulbar fat pad is commonly seen) 
and contrast enhancement of the sclera may be caused by tenon itis (producing the ring 
Sign). B-scan ultrasonography often shows an acoustically hollow area corresponding to 
an edematous Tenon capsule. 

Peripheral blood eosinophil ia, elevated erythrocyte sedimentation rate and antinu
clear ant ibody levels, and mild cerebrospinal fl uid pleocytosiS can be foun d. 

These typical cU nical presentat ions, combined with orbital imaging, strongly suggest 
the diagnosis ofNSO I (Fig 4 ~ 9). Prompt response to systemic steroids supports the diag~ 

nosis, although the physician must be aware that the inflammation associated with other 
orbital processes (eg, metastases, ruptu red dermoid cysts, infections) may also improve 
with systemic steroid adm inistrat ion. A thorough systemic evaluation should be under
taken if there is any uncertai nty regarding the diagnosis. 
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Figure 4-9 A, Acute onset of left eyelid inflammation, proptosis, pain, and left lateral rectus 
paresis. B, Axial CT scan demonstrat ing left eye proptosIs and hazy inflammatory swelling of 
lateral rectus and lacrimal gland suggestive of the diagnosis of nonspecific orbital inflamma
tion . C, Coronal CT scan demonstrating inflammatory process adjacent to the lateral rectus. 
0 , Marked improvement of inflammatory changes following a 48-hour course of oral predni
sone. (Courresyof Robert C. Kersten, MD.! 

Not all patients with NSOI present with the classic signs and symptoms. There may be 
atypica l pain, limited inflammatory signs. or presence of a fibrotic variant ca lled sclerosing 
NSOI . Such lesions more commonly require biopsy for diagnosis. Simultaneolls bilateral 
orbital inn ammation in adults suggests the possibility of systemic vasculitis. In children, 
however. approximately one-third of cases of NSOI are bi lateral and are rarely associ
ated with systemic diso rders, although half of the children have headache, fever, vomiting, 
abdominal pain , and lethargy. Uvei tis, elevated ESR, and eosinoph ilia may also be more 
common in children. 

Histologically, NSO I is characterized by a pleomorph ic cellular infiltrate consisting 
of lymphocytes, plasma cells, and eosinophi ls with variable degrees of reactive fibrosis. 
The fibrosis becomes more marked as the process becomes more chronic, and early or 
acute cases are usually mo re responsive to ste roids than are the advanced stages associ 
ated with fibrosis. The scleros ing subtype demonstrates a predom inance of fibros is with 

sparse innammation. Although, histo rica ll y, hypercellul ar lymphoid proli feratio ns were 
often grouped with the pseudotumors, it is now recognized that such proliferations are 
different clinical and histologic ent ities from NSOL 

MOIlOw- Lippa L, Jakobiec FA, Smith M. Idiopathic inflammatory orbital pseudotlll11or in 
childhood. II. Results of diagnostic tests and biopsies. Oplirlin/m%gy. 1981;88(6):565 - 574. 
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Treatment 
O nce other diagnoses have been excluded, ini tial therapy for NSOI consists of systemic 
corticosteroids. Initial daily adult dosage is typi cally 1 mg/kg of prednisone. Acute cases 
genera lly respond rapidly, wi th an abrupt resolution of the associated pain . Steroids can be 
tapered as soon as the clin ical response is complete, but this taper ing should proceed more 
slowly below about 40 mg/day and very slowly below 20 mg/day, based on the clinical 
response. Rapid reduction of systemic steroids may cause a recurrence of inflammatory 
symptoms and signs. Some investigators beli eve that the use of pulse-dosed IV dexameth
asone followed by oral prednisone may produce cl inical improvement when oral predni
sone alone fail s to control the inflammati on . 

Because other pathologic orbital processes may be masked by steroids, an incomplete 
therapeutic response or recurren t d isease suggests the need for orbita l biopsy, which can 
provide histologic confirmation and exclude specifi c in flaln matory diseases. Thus, other 
investigators advise biopsy before initiating empi ric steroids to avoid delayed or missed 
diagnoses. Biopsy aLl ows identification of specific disease and possible systemic implica
tions and thereby enables the cl inician to develop a better-targeted treatment plan. In 
1 study, 50% of biopsied inflammatory lacrimal gland lesions were associated with sys
temic disease, includi ng Wegener granulomatosis, sclerosing inflammation, Sjogren syn 
drome, sarcoidal reactions, and autoimmune disease. 

Given the low morbidity of th e procedure and the high incidence of system ic disease 
involving the lacrimal gland, biopsy is recommended for isolated inflammation of the 
lac rimal gland . Many advocate biopsy of al most all in fi ltrative lesions, except fo r 2 clinical 
scenarios: orbital myositis and orbi ta l apex syndrome. In these situations, characteristic 
clinical and radiographic findin gs may strongly support the presumed diagnosis, and the 
risk of biopsy may outweigh the risk of a missed diagnosis. However, cases of recurrent or 
non responsive orbital myositis or orbi tal apex syndrome warrant a biopsy. 

Sclerosil1g NSOI is a dist inct subtype of the di sease, wi th predom inant fibrosis and 
minimal cellular inflammation. It responds poorly to steroids and to low-dose (2000 cGy) 
radiotherapy and typically requires more aggressive immunosuppression wi th cycl ospo
rine, methotrexate, or cyclophosphamide. 

Mombaerts i, Goldschmeding R, Schlingemann RO, Koornneef L. What is orbi tal pseudotu

mor? Surv OphtlUlimoi. 1996;41 (\ ):66~78 . 

Rootman J. Or/Jital Disease- Presellt Status and Future Challenges. Boca Raton, FL: Taylor & 

Francis; 2005:\ - 13. 

Rootman J, McCarthy M, White V, Harris G, Kenne rdell 1. idiopathic sclerosing inflammation 

of the orbi t: a distinct clinicopathologic enti ty. Opht//{/ltnology. 1994; 1 01(3):570~584 . 

Rootma n J, Nugent R. The classification and management of acu te orbital pseudotumors. Oph
thalmology. 1982;89(9); 1 040- 1 048. 



CHAPTER 5 
Orbital Neoplasms and 
Malformations 

Vascular Tumors, Malformations, and Fistulas 

Capillary Hemangiomas 

Capillary hemangio mas are com1110n prim ary benign tumors of the orbi t in children 
(Fig 5- 1). These lesions may be present at birth or appear in the fi rst few weeks after 
birth , enlarging dramatically over the first 6- 12 months of life, and involuting afte r the 
first year; 75% of lesions resolve during the first 4-5 years of life. Premature in fa nts and 

newborns whose mothers had chorionic villus sampling are at risk of developing capillary 
hemangiomas. 

Congenital capi llary hemangiomas may be superficial. in which case they involve the 
skin and appear as a bright red, soft mass wi th a dimpled texture; or they may be subcu
taneous and bluish in color. Hemangiomas located deeper within the o rbi t may present 
merely as a progressively enlarging mass without any overlying skin change. T he ophthal
mologist shou ld always be aware, however, that a rapidly growing mass may sugges t a ma
lignant tumor, rhabdomyosarcoma in partiCllla r. MagnetiC resonance imaging (MRI) may 
be used to help dist inguish capi llary hemangiomas from other vascular malfo rm ations 
by demonstrati ng cha racteristic fine intralesional vascular channels and high blood fl ow. 

In the periocu lar area, capiUary hemangiomas have a propensity for the superonasal 
quadrant of the o rbit and the medial upper eyelid . They are commonly associated with 

hemangiornas on other parts of the body; lesions that involve the neck can compromise 
the airway and lead to respiratory obstruc tion. and multiple large visceral les ions can pro
duce thrombocytopenia (Kasabach-Merritt syndrome). 

A ...... __ B ~ ____ .. __ ~ _ _ _ 

Figure 5·1 A. Capillary hemangioma of right upper eyelid. B. Marked regression of capillary 
hemangioma 6 weeks after propranolol therapy. (Courtesy of WI/flam R. Karow/rz, MO.l 

63 
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Management 
The main ocular complications of capi lla ry hemangiomas are amblyopia , strabismus. and 
anisometropia. Severe disfigurement may necessitate therapy, but treatment shoul d be de
ferred until it is clea r that the natural course of the lesion will not lead to the desired result. 

Most lesions will regress spontaneouslYi therefo re, observation, refractive correction, 
and amblyopia therapy are the first line of management. When therapy is indicated, treat
ment consists of steroids, admin istered either topically. by local injection. or orally (see 
the section Capillary hemangioma in Chapter 10). Adverse effects of steroid injection 
include necrosis of the skin . subcutaneous fa t atrophy. systemic growth retardation. and 
risk of orbi tal hemorrhage and reti nal embolic visual loss with injection into the orbit. 

Recently, successful ma nagement of these lesions with system ic beta-blockers has 
been described. Because of the risk of side effects accompanying systemic treatment with 
either steroids or beta-blockers. such treatment in children must proceed in close col
laboration with the pediatrician. Surgical excis ion may be considered for lesions that are 
smaller, subcutaneous. or refractory to steroids. Meticulous hemostasis rnllst be main
tabled during sllch surgery. The lise ofsystcmic interferon -a has been reported; however, 
the systemic side effects have been significa nt and poorly tolerated in most cases. Radia
tion therapy has also been used, but it has the potential to cause cataract for mation, bony 
hypoplasia. and future malignancy. Pulsed-dye laser therapy has not been shown to have 
any efficacy. High -potency topical corticosteroid (clobetasol) has shown efficacy in the 
treatment of superficial lesions. Sclerosing solut ions are not recommended because of the 
severe scarring that results. 

Cruz ~A. Zarnegar SR, Myers SE. Treatment of periocular capillary hemangioma with topical 
dobet.,ol propionate. Ophthalmology. t 995: I02( 12):20 t 2-20 t 5. 

Haik BG, KarcioglLl ZA, Gordon RA , Pechous BP. Capillary hemangioma (infantile periocular 
hemangioma). Sur" Oplitllalmol. 1994(5);38:399-426. 

Walker RS, Custer PL, Nerad JA. Surgical excision of periorbital capillary hemangiomas. Oph· 
tlwlmology. t 994(8): tOt: t 333- t 340. 

Cavernous Hemangioma 

Cavernous hemangiomas are the 1110St common benign neoplasm of the orbit in adults 
(Fig 5-2). Women are affected more often Ihan men. The principal fi nding is slowly pro
gressive proptosis. although growth may accelerate during pregnancy. Other fi ndi ngs may 
include retinal striae. hyperopia. optic nerve compression, increased intraocular pressure, 
and strabismus. Orbital imaging shows a homogeneously enhancing, well-encapsulated 
mass that. on MRI . demonstrates small intrales ional vascular channels containing slowly 
fl owing blood. Chronic lesions may contain radiodense ph leboliths. Arteriography and 
venography usuall y are no t useful in diagnosis because the les ion has a very limited com
mun ication with the system ic ci rculation. 

Histologically, the lesions are encapsu lated and are composed of large cavernous 
spaces containing red blood cells. The walls of the spaces contain smooth muscle. 

Management 
Treatment consists of surgical excision if the lesion comprom ises ocular function. The 
surgical approach is dictated by the location or the lesion. Coronal imaging is importan t in 
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Figure 5-2 A. Left axial proptosis. B. Sagittal 
CT scan showing large. well-circumscribed 
cavernous hemangioma within the muscle 
cone. C. Lateral orbitotomy through an upper 
eyelid crease incision allows complete re
moval of the cavernous hemangioma. (Cour· 
resy of Roberta E. Gausas. MD.) 

determi ning the position of the cavernous hemangioma relative to the optic nerve. These 
tu mors rarely undergo spontaneous involution. 

Hemangiopericytoma 
Hemangiopericytomas are uncommon encapsulated, hypervascular, hypercellular lesions 
that appear in midlife. These lesions resemble cavernous hemangiomas on both CT and 
M Rl, but they appear bluish intraoperatively. Hemangiopericytomas are composed of 
plump pericytes that surround a ri ch cap il lary network. Histologically. these lesions are 
unique in that microscop icall y "ben ign" lesions may recur and metastasize. whereas mi· 
croscopically "malignant" lesions may remain localized. There is no correlat ion between 
the mitotic rate and the clin ical behavior. Treatment consists of complete excision because 
they may recur, undergo malignant degeneration, or metastasize. 

lymphatic Ma lformation 
Lymphatic malform ations (LMs; preViously called Iymphallgiomas) are believed to repre
sent vascular dysgenesis. They result from a disruption of the initiall y pluripotent vascular 
anlage. which leads to aberrant development and congeni ta l malfo rmation. In the orbit, 
they usually become apparent in the fmt decade of life; they may also occur in the con
junctiva, eyelids, oropharYllx, or sinuses. LMs often contain both venous and lymphatic 
components. They may enlarge during upper respiratory tract infections, probably be
cause of the response of the lymphoid tissues wi thin the lesion. In such cases, they may 
present with sudden proptosis caused by spontaneous intralesional hemorrhage. 
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HistologicaUy, LMs are characteri zed by large, serum -fill ed channels that are lined by 
fl at endothelial cells that have i l11l11l1l1ostain ing patterns consistent with Iyrnphatic capil 
laries. Because their endothelial cell s do not pro li fe rate, they are not neoplasms. Scattered 
follicles of lymphoid tissues are found in the i llterstit iu l11 . These lesions have an infi ltrative 
pattern and are not encapsulated. 

The natural h isto ry of LM s vari es and is unpredictable. Some are localized and slowly 
progressive, whereas oth ers may diffusely infiltrate orbital structures and inexorably en
large. Sudden hemorrhage fr0111 interstit ial capill aries may present as abrupt proptosis 
or as a mass lesion. MRI may demonstrate pathognomonic fe atures (mu ltiple grapeli ke 
cystic lesions with fluid - fluid laye ring of th e serum and red blood cells), confirm ing the 
diagnosis (Fig 5-3). 

Management 
Surgical intervention should be deferred un less vision is affected, due to the risk of hem
orrhage. Because of the in fi ltrating nature of LMs, a subtotal resection is generally needed 
to avoid sacri fici ng important structures. 

Orbital hemorrhage occurring in an LM should fi rst be allowed to resorb spontane
ously; but if optic neuropathy o r corneal ulceration threatens vision, aspiration of blood 

th rough a hollow-bore need le or by open su rgical exploration ca n be attempted. 
Noncontiguous i_ntracranial vascula r malfor mations have been reported to occur in 

up to 25% of patients with orbital LMs. These lesions have a low rate of spontaneolls hem ~ 

orrhage and are not treated prophylac ticall y. 

Harri s Gj. Orbital vascu lar ma lformations: a consenSLI S statement on terminology and its clini

cal impl ications. O rbita l SOciety. Alii J Ophthallllol. 1999(4); 127:453-455. 

Harris GJ, Sakol P}, Bonavolonta G, De Conc il iis C. An analysis of thirty cases of orbital 

lymphangioma: pathophysiologic considerat ions and managemcnt recommenda tions. Oph
tllalmology. I 990;97( 12); 1583- 1592. 

Kazim M. Kenne rdell JS, Rothrus W, Marquardt M. Orbita l lymphangioma: correlati on of mag

netic resonance images and intraoperative findings. Ophthalmology. I 992;99{ 1 0): 1588- 1594. 

Rootman J, Hay E, Graeb D, Miller R. O rbita l-ad nexal lYlllphangiomas. A spectru m ofhemo

dynamical ly isolated vascular hamartomas. Ophthalmology. 1986;93( 12): 1558- 1570. 

Venous Malformation 

Venous malformations of the o rbit (also known as orbital varices) are low- fl ow vascular le
sions resulting fro m vascular dysgenesis. Patients may exhibi t enophthalmos at rest, when 

Figure 5·3 T2-weighted axial MRI of a large 
lymphatic malformation of the left orbit dem
onstrating fluid-fluid layering. (Courtesy of Ro

berta E. Gausas, MD.) 
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the lesion is not engorged. Proptosis that increases when the patient's head is dependent or 
after a Valsalva maneuver suggests the presence of a venous malformation. The diagnosis 
can be confirmed via contrast-enhanced rapid spiral CT during a Valsalva maneuver (or 
other means of decreasing venous return) showing characteristic enlargement of the en
gorged veins. Phleboliths may be present on imaging. 

Treatment is usually conservat ive. Biopsy should be avoided because of the risk of 
hemorrhage. Surgery is reserved for relief of sign ificant pain or for cases in which the 

venous malformation causes vision-threatening compressive optic neuropathy. Complete 
surgical excision is difficult, as these lesions often intertwine with normal orbital struc
tures and directly communicate with the abundant venous reservoir in the cavernous 
sinus. Intraoperative embolization of the lesion may aid surgical removal. Embolization 
with coils inserted through a distal venous cutdown has also been reported to diminish 

symptoms. 

Arteriovenous Malformations 

Arteriovenous malformations (AVMs) are high-fl ow developmental anomalies also re
sulting from vascular dysgeneSis. They are composed of abnormally formed anastomos
ing ar teries and veins wilhout an intervening capillary bed. Dilated corkscrew episcleral 
vessels may be prominent. After these lesions are studied by arte riography. they may be 
treated by selective occlusion of the feeding vessels. followed by surgical excision of the 
malformations. However, exsanguinating arterial hemorrhage may occur with surgical 

intervention. 

Arteriovenous Fistula 

Arteriovenous fistulas are acqUi red lesion caused by abnormal direct communication 
between an artery and a vein. Blood fl ows directly from artery to vein without passing 
through an interveni ng capillary bed. An arteriovenous fistula may be caused by trauma 
or degeneration (Figs 5-4. 5-5) . There are 2 form s: the carotid cavemolls fistula. which 

typically occurs after a basal skull fracture ; and the spontaneous dllral cavernOIlS fistllia. 
wh ich forms most often as a degenerative process in older patients with systemic hyper

tension and atherosclerosis. 
Carot.id cavenwusfistulas, which have a high blood -flow rate, produce characterist ic 

tortuous epibulbar vessels and a bruit that may be audible to the exa miner and the patient. 
Pulsatile proptosis may also be present. Ischemic ocular damage results from diversion of 
arterialized blood into the venous system, which causes venous outflow obstruction. This 
in turn results in elevated intraocular pressure (lOP). choroidal effusions. blood in the 
Schlem m canal, and nongranulomatous ir itis. Increased pressure in the cavernous sinus 
can cause compression of crania l nerves III , IV, or, most common ly, VI, with associated 

extraocular muscle palSies. 
A dural caver1lous fistula occurs when small meningeal arterial branches COITImuni 

cale with venous drainage. Because dural fistulas genera lly produce less blood £low than 
carotid cavernous fistulas, their onset can be insidious wi th only mild orbital congestion. 
proptosis, and pain. Arterialization of the conjunctival veins causes chronic red eye. In 
creased episcleral venous pressure results in asymmetric elevat ion of lOP on the ipsilateral 
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Figure 5·4 A, Carotid cavernous fistula, right eye, in elderly woman. B, Arterialization of epi
scleral and conjunctival vessels and chemosis of conjunctiva. C, CT scan demonstrating prop
tosis of right eye secondary to congested orbital tissues. Note enlarged medial rectus and 
lateral rectus muscles. 0, Axial CT scan showing dilated superior ophthalmic vein (arrowhead), 
typical of carotid cavernous fistula. (Parts A-C courtesy ofJeffrey A. Nerad, MO.) 

B 

Figure 5-5 High-flow carotid cavernous fistula in a young man following head trauma. Note 
marked proptosis and exposure of eye (A) with resulting corneal perforation (B) . (Courtesy of 

Raben C. Kersten, MD.) 

side, and patients with chronic fistu las are at risk for glaucomatous optic disc damage. 
CT scans show diffuse enlargement of all the extraocular muscles resu lting from venous 
engorgement and a characteristically enlarged superior ophthalmiC vein. 

Small dural cavernous fi stulas often close spontaneously. Recent data suggest that pa
tients with duraJ cavernous Hstulas are at higher risk for intracranial hemorrhage because 
of the ar terialization of the venous system; therefore, some investigators have recom
mended more aggressive management of these lesions. 
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Selective arteriography is used to evaluate arteriovenous fist ulas of the orbit and cav
ernous sinus. Embolization using coils to obstruct the fistula is generally accomplished 
through an endovascular trans arte rial route. Occasionally. a transvenous approach is uti
li zed to access the cavernous sinus. but it is more typically reached by transcutaneous 
canalizat ion of the superior ophthalmic vein. 

Meyers PM, Halbach VV, Dowd CF, et al. Dural carotid cavernous fistula: definitive endovas

cular management and long-term follow-up. Am J Ophthalmol. 2002;134{I}:85-92. 

Spinelli HM, Falcone S, Lee G. Orbital venous approach to the cavernous sinus: an analysis of 

the facial and orbital venous system. Arm Plast Stl rg. 1994;33(4}:377-383. 

Orbital Hemorrhage 

An orbital hemorrhage may result from trauma or spontaneous bleeding from vascular 
malformations. Rarely, a spontaneous hemorrhage may be caused by a sudden increase in 
venous pressure (eg, a Valsalva maneuver). An orbital hemorrhage almost always occurs 
in the superior subperiosteal space. It should be allowed to spontaneously resorb unless 
there is associated visual compromise, in which cast!urgent drainage is indicated. See also 
Chapter 6, in the section Orbital Hemorrhage. 

Atalla ML, McNab AA, Sullivan TJ, Sloan B. Nontraumatic subperiosteal orb ital hemorrhage. 

Ophthalmology. 200 I ;108(1); 183-1 89. 

Neural Tumors 

The neural tumors include optic nerve gliomas, neurofibromas, men ingiomas. and 
schwannomas. 

Optic Nerve Glioma 

Optic nerve gliomas are uncommon, usually benign, tumors that occur predomi nantly 
in children in the first decade oflife (Fig 5-6). Malignant optic nerve gliomas (glioblasto
mas) are very rare and tend to affect adult males. Initial signs and symptoms of malignant 
gliomas include severe retro-orbital pain, unilateral or bilateral vision loss, and, typically, 
massive swelling and hemorrhage of the optic nerve head (although disc pallor may also 
be observed with posterior lesions). Despite treatment, including high-dose radiotherapy 
and chemotherapy, these tumors usually result in death with in 6-12 months. 

Up to half of optic nerve gliomas are associated with neurofibromatosis. The chief 
clinical feat ure is gradual. painless. un ilateral axial proptosis associated with loss of vision 
and an afferent pupillary defect. Other ocular fin dings may include optic atrophy, optic 
disc swelling, nystagmus, and strabismus. The chiasm is involved in roughly half of cases 
of optic nerve glioma. Intracran ial involvement may be associated with intracranial hy
pertension as well as decreased fu nction of the hypothalamus and pituitary gland. 

Gross pathology of resected tumors reveals a smooth, fusiform intradural lesion. 
Microscopically, the benign tumors in children are considered to be juvenile pilocytic 
(hairlike) astrocytomas. Other histologic find ings include arachnoid hyperplasia, muco
substance, and Rosenthal fibers (see the discussion of the pathologic features of gl ioma 
in BCSC Section 4, Ophthalmic Pathology and Intraocular Tumors) . Optic gliomas arising 
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Figure 5-6 A, Clinical photog raph of a child with right optic nerve glioma displaying proptosis 
with esotropia. B, Funduscopic view of same patient. Note swollen disc with obscured disc 
margins. C, Tl-weighted axia l MRI of optic nerve glioma demonstrating kinking of the optic 
nerve. 0, Tl-weighted image with contrast of the same patient. E, Coronal MRI demonstrat
ing involvement of the optic nerve near the chiasm. F, T2-weig hted axial MR I demonstrat ing 
enlargement of the right optic ne rve with apparent kink. Note that t he central enlarged optic 
nerve is surrounded by tumor in the perineura l space . (Courtesy of Roger A. Dailey, MO) 
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in patients with neurofibromatosis often proliferate in the subarachnoid space. Those oc~ 
curring in patients without neurofibromatosis usually expand within the optic nerve sub~ 
stance without invasion of the dura mater. 

Optic nerve gliom as can usually be diagnosed by means of orbi tal imaging. CT and 
MRI usually show fus iform enlargement of the optic nerve, often with stereotypical kink
ing of the nerve. MRI may also show cystic degeneration, if present, and may be more 
accurate in defi ni ng the extent of an optic ca nal lesion and intracranial disease. 

It is usually unnecessary to perform a biopsy of a suspected lesion, as neuroimaging 
is frequently diagnostic. Moreove r, b iopsy tissue obtained fro m too peripheral a portion 
of the optic nerve may capture reactive meningeal hyperplasia adjacent to the optic nerve 
glioma and lead to the misdiagnosis of fibrous meningioma, and biopsy of the optic nerve 
itself may prod uce additional loss of visual fi eld or acuity. 

Management 
The treatment of optic nerve gliomas is controversial. Although most cases remain stable 
or progress very slowly, leading some authors to consider them benign hama rtomas, the 
occasionaJ case behaves aggressively. There are rare reports of spontaneous regression of 
optic nerve and visual pathway gliomas. Cystic enlargement of the lesions associated with 
sudden vi,sualloss can occur even without true cellular growth. A treatment plan must be 
carefully individualized fo r each patient. The fo ll owing options may be cons idered. 

Observation only Presumed optic nerve glioma, particularly with good vision on the in

volved side, may be carefu lly followed if the radiograph ic evidence is characteristic of 
this type of tu mor and if the glioma is confined to the orbit. Follow-up examinations and 
appropriate rad iographic studies, preferably MRI, must be performed at regular intervals. 
Many patients maintai n good vis ion and never require surgery. 

Surgical excision Rapid intraorbital tumor growth may prompt surgical resection in an 
effort to isolate the tumor from the optic chiasm and thus prevent ch iasma] invasion. 
The surgeon should use an intracranial approach to obtain tumor-free surgical margins. 
Additional surgical ind ications for excis ion of tumors confi ned to the orbit include cor~ 

neaJ exposure and compromised cosmesis unacceptable to the patient. Rem oval through 
an intracranial approach may also be indicated at the time of initiaJ diagnosis or after a 
short period of observat ion if the tumor involves the prechiasmal intracranial portion of 
the optic nerve. Complete excision is possible if the tumor ends 2-3 mm anterior to the 
chiasm. Excis ion may also be requi red if the glioma causes an increase in intracranial 
pressure. 

Radiation therapy Radiation therapy as the sole treatment is considered if the tllmor can
not be resected (usually chiasmal or optic tract lesions) and if symptoms (particularly 
neurological) progress. Postoperative radiation of the chiasm and optic tract may also 
be considered if good radiographic studies document subseque nt growth of the tumor 
within the chiasm or if chiasmal and opt ic tract involvement is extensive. Because of de~ 
bilitati ng side effects (includ ing mental retardation, growth retardation, and secondary 
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tumors within the radiation field), radiation is generally held as a last resort for ch ildren 
who have not completed growth and development. 

Chemotherapy Combination chemotherapy ll sing act inomycin D, vincristine, etoposide. 
and other agents has also been reported to be effective in patients with progressive chias
mal/hypothalamic gliomas. Chemotherapy may delay the need for radiation therapy and 
thus enhance long-term intellectual development and preservation of endocrine func
tion in children. However, chemotherapy may also carry long-term risks of blood-borne 
cancers. 

In summary, any treatment plan IllUSt be carefully individualized. Therapeutic deci 
sions must be based on the tumor growth characteristics, the extent of optic nerve and 
chiasmal involvement as determined by clinical and radiographic evaluation, the visual 
acuity of the involved and uninvolved eye, the presence or absence of concomitant neuro
logical or system ic disease, and the history of previous treatment. (See add itional discus
sion of optic nerve glioma in BCSC Section 5, Neuro-Ophthall1lology.) 

Dutton Jl. Gliomas of the anterior visual pathway. Sl.Irv Ophthalmof, 1994;38(5):427-452. 
Jenkin D, Angyalfi S. Becker L, el al. Optic glioma in children: surveillance, resection, or ir

radiation? Jill I Radial Olleo/ Bioi Phys. 1993;25(2):2 15-225. 
Massry GG, Morgan CF, Chung SM. Evidence of optic pathway gliomas after previously nega

tive neuroimaging. Ophthalmology. 1997; 1 04(6):930-935. 

Pepin SM. Lessell S. Anterior visual pathway gliomas: the last 30 rears. Semill Ophtlw!lIIoJ. 
2006;21 (3); 117- 124. 

Neurofibroma 

Neurofi bromas are tumors composed chiefl y of proufe rating Schwalm cells within the 
nerve sheaths (Figs 5-7, 5-8). Axons, endoneural fi broblasts, and mucin are also noted 
histologically. Plexiform l1eurofibromas consist of diffuse proliferations of Schwal1l1 cells 
within nerve sheaths, and they usually occur in neurofibromatosis I (NF l ). They are well 
vascularized and infiltrative les ions. maki ng complete surgical excis ion difficu lt. Discrete 
l1eurofibromas are less common than the pleXiform type, and they can usually be excised 
surgically without recurrence. In either instance. surgery is limited to tumors th at com
promise vision or produce disfigurement. 

Figure 5-7 Ptosis of right upper eyelid, with 
S-shaped deformity characteristic of plexi
form neurofibroma infiltration. (Courtesy of Ro

berta E. Gausas. MD.) 
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Figure 5-8 Plexiform neurofibroma excision 
during ptosis surgery. Percutaneous palpation 
of the subcutaneous fibrous neoplastic cords 
visible here produces a "bag-of-worms" con
sistency. (Courtesy of Roberta E. Gausas. MD.) 

Also known as VO/1 Recklinghausen disease, NF I is inheri ted through an autosomal dom i
nant gene with incomplete penetrance. Because NF l is characterized by the presence of 
hamartomas involving the skin, eye, central nervous system, and viscera, it is class ified as 
a phakomatosis. Neurofibromatosis 1 is the most common phakomatous disorder. Signifi
cant orbital features that can be seen in NF l include plexiform neurofibromas involving 
the lateral aspect of the upper eyelid and causing an S-shaped contour ofthe eyelid margin 
(see Fig 5-7), pulsati ng proptosis secondary to sphenoid bone dysplasia, and optic nerve 
glioma. (See BeSe Section 6, Pediatric Ophthalmology and Strabismus, for furth er discus
sion of neurofi bromatosis and other phakomatoses.) 

Farris SR, Grove AS Jr. Orbital and eyelid manifestations of neurofibromatosis: a cl inical study 
and literature review. Ophthaf Pfast Recollstr Surg, 1996; 12( 4):245- 259. 

Meningioma 

Meningiomas are invasive tumors that arise from the arachnoid vill i. They usuaUy origi
nate intracran ially along the sphenoid wing with secondary extension into the orbit 
through the bone, th e superior orbital fi ssure, or the optic canal (Fig 5-9), or they may 
ari se pri mar ily in the optic nerve (Fig 5-10). Ophthalm ic manifestat ions are related to the 
locat ion of the pri mary tumor. Meni ngiomas arising near the sella and optic nerve cause 
early visual field defects and papi lledema or optic atrophy. Tumors arising near the pter ion 
(posterior end of the parietosphenoid fi ssure, at the lateral portion of the sphenoid bone) 
often produce a temporal fossa mass and may be associated with proptosis or nonaxia] 

\ 
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Figur. 5-9 A, Left proptosis and fu llness of 
left temple secondary to sphenoid wing me
ningioma. CT scan (8) and Tl -weighted MRI 
Ie) of another orbital menigioma arising from 
the sphenoid wing. Note hyperostosis of the 
sphenoid bone . (Parr A courtesy of Jeffrey A. Nerad, 
MD. Parts 8 and C courtesy of Roberta E. Gausas, MD.) 

c 

displacement of the globe. Eyelid edema (especially of the lower eyelid) and chemosis are 
coml11on. Interestingly, while prim ary optic nerve meningiomas can rarely produce axial 
proptosis with preserved vision, depend ing on the ir anatom ic location, small en plaque 
meningiomas can produce early profound visual loss without any proptosis. 

Sphenoid wing meningiomas produce hyperostosis of the involved bone and hyper
plasia of associated soft tissues. When contrast enhancement is used, MRI helps define 
the extent of meningiomas along the dura. The presence of a dural ta il helps dist inguish a 
meningioma from fibrous dysplasia. 

Primary orbital meningiomas llsuall y originate in the arach noid of the optic nerve 
sheath . They occur most common ly in women in their thi rd and fourth decades of life. 
Symptoms usually include a gradual, pain less, un ilateral loss of vision. Examinat ion typi
cally shows decreased visual acuity and a relative afferent pupil la ry defect. Proptosis and 
ophtha lmoplegia may also be present. The optic nerve head may appear normal, atrophic, 
or swollen; and optociliary shunt vessels may be visible. OccaSionally, optic nerve sheath 
men ingiomas occur bUaterally and are associated with neurofibromatosi s. 

Imaging characteristics are usually sufficient to allow diagnOSiS of optic nerve sheath 
meningiom as. Both CT and MRI show diffuse tubular enlargement of the optic nerve with 
contrast enhancement. In some cases, CT can shm'" calcification within the meningioma, 
referred to as tram-tracking. MRI revea ls a fine pattern of enhancing striations emanating 
from the lesion in a longitudinal fashion. These striations represent the infiltrative natu re 
of what otherwise appears to be an encapsulated lesion. As with the sphenoid wing me
ningiomas, MRI can show dural extension into the chiasm and the intracranial space. The 
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Figure 5-10 A, Primary optic nerve meningioma of right optic nerve, with minimal proptosis . 
B, CT scan showing th ickened right optic nerve with calcification (arrow). C, MRI showing a 
fusiform enlargement of the right opt ic nerve sheath with preservation of the centra lly located 
optic nerve in a different patient. D, The meningioma is exposed through a craniotomy and 
superior orbitotomy. Intraoperative view shows intracranial prechiasmal optic nerve. Note cuff 
(arrow, dashes) of meningioma wrapping around optic nerve extending out from optic canal. 
(Parts A, 8, and 0 courtesy of Jeffrey A. Nerad, MD. Part C courtesy of M ichael Kazim, MD.) 

en plaque variant appears as a focal knobby excrescence of the optic nerve that enhances 
with both CT and MRI. 

Malignant meningioma is rare and results in rapid tumor growth that is not respon 
sive to su rgical resection, radiotherapy, or chemotherapy. Histologically, malignant me
ningiomas are indistinguishable from the more common benign group. 

Management 

Sphenoid wing meningiomas are typically observed until they cause functiona l deficits , 
such as profound proptosis, compressive optic neuropathy, rnoti lity impairment, or ce
rebral edema. Treatment includes subtotal resection of the tumor through a combined 
approach to the intracranial and orbital component. Complete surgical resection is not 
a practical goal because the dural tai l of the tumor extends far beyond the surgical field. 

Rather, the goal of surgery is to reverse the volume-ind uced compressive effects of the le
sion. Postoperative radiotherapy is advocated to reduce the risk of recurrence and spread 
of the residual tumor. 

Treatment of optic nerve sheath meningiomas must be individualized. Both the ex
tent of visual loss and the presence of intracranial extension are important factors in treat
ment plann i ng. Observation is indicated if vision is minimal ly affected and no intracranial 
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extension is present. If the tumor is confined to the orb it and visual loss is sign ificant 
or progressive, radiation therapy should be considered. Fractionated stereotact ic radio
therapy often results in stabilizat ion or improvement of visual function. If the patient is 
observed or treated with radiation, periodic MRI examination is necessary to carefully 
monitor for possible posterior or intracranial extension. With rare exceptions, attempts to 
surgically excise optic nerve sheath meningiomas result in irreversible visllalloss due to 
compromise of the optic nerve blood supply. Thus, surgery is reserved fo r patients with 
severe visual loss and profound proptosis. In sllch cases, the optic nerve is excised with 
the tumor. from the back of the globe to the chiasm. if preoperative MRI suggests the op
portunity for complete resect ion. 

Andrews DW, Faroozan R, Yang BP, et al. Fractionated stereotactic rad iotherapy for the treat

ment of opti c nerve sheath meningiomas: preliminary observations of 33 optic nerves in 30 

patients with historical compar ison to observation with or without prior surgery. Neurosur
gery. 2002;51 (4),890- 904. 

Dutton JJ. Optic nerve sheath meningiomas. $urv OphthaJmoJ. 1992;37(3):167- 183. 

Lesser RL, Knisely JP, Wang SL, Yu JB, Kupersmith MJ. Long-term response to fractionated 

radiotherapy of presumed opti c nerve sheath meningioma. Br J Ophthalmoi. 2010;94(5) : 

559-563. 

Turbin RE, Thompson CR, Kennerdell J5, Cockerham KP, Kupersm ith MJ. A long-term visual 

outcome compar ison in pat ients with optic nerve sheath meningioma managed with ob

servation, surgery, radiotherapy, or surgery and radiotherapy. Ophthalmology. 2002;109(5}: 

890- 899. 

Schwannoma 

Schwan nom as, sometimes known as neurilemomas, are proli ferat ions of Schwann cells 
that are encapsulated by perineurium. These tUlllors have a characteristic biphasic pat
tern of solid areas with nuclear palisading (Antoni A pattern) and myxoid areas (Antoni B 
pattern). Hypercellular schwannomas sometimes recur even after what is thought to be 
complete removal, but they seldom undergo malignant transformation . These tumors are 
usually well encapsulated and can be excised with relative ease. 

Mesenchymal Tumors 

Rhabdomyosarcoma 

Rhabdomyosarcoma is the most common primary orbital malignancy of chi ldhood 
(Fig 5- 11). The average age of onset is 8- JO years. The classic clinical picture is that of a 
child with sudden onset and rapid progression of unilateral proptosis. However. pat ients 
in their early teens may experience a less dramatic course, with gradually progressive 
proptosis lasting from weeks to more than a month. There is often a marked adnexal 
response with edema and discoloration of the eyelids. Ptosis and strabismus may also be 
present. A mass may be palpable. particularly in the superonasal quad rant of the eyelid. 
However. the tumor may be retrobulbar. involve any quadrant of the orbit. and may rarely 
arise from the conjunctiva. The patient someti mes has an unrelated history of trauma to 
the orbital area that can lead to a delay in diagnosis and treatment. 
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Figure 5·11 A, Six-year-old girl with rapid onset of axial proptosis. lateral and downward dis
placement of left eye. B, CT scan demonstrating a medial orbital mass proven by biopsy to be 
rhabdomyosarcoma. (Courtesy of Jeffrey A. Nerad. MD.) 

If a rhabdomyosarcoma is suspected, the workup should proceed on an urgent basis. 
CT and MRI can be used to define the location and extent of the tumor. A biopsy shou ld 
be undertaken, usually through an anterior orbitotomy. It is often possible to completely 
remove a rhabdomyosarcoma if it has a pseudo capsule. If this is not practical, there is 
some indication that the smaller the volume of residual tumor. the more effective is the 
combination of adjuvant radiat ion and chemotherapy in achieving a cure. In diffusely in
fi lt rating tumors, a large biopsy specimen should be obtained so that adequate material is 
avail able for frozen sections, permanent light-microscopy sections, electron microscopy, 
and immunohistochem istry. Cross-str iations are often not visible on light microscopy and 
may be more readily apparent on electron microscopy. 

The physician should palpate the cervical and preauricular lymph nodes of the pa
tient with orbital rhabdomyosarcoma to rule out regiona l metastases. A chest radiograph, 
bone marrow aspirate and biopsy. and lumbar puncture should be obtained to search for 
more distant metastases. Sampling of the bone marrow and the cerebrospinal fluid is best 
performed, if possible, with the patient under anesthesia at the time of the initial orbital 
biopsy. 

Rhabdomyosarcomas arise from undifferentiated pluripotential mesenchymal el 
ements in the orbital soft tissues and not from the extraocular muscles. They may be 
grouped into the fo llowing 4 categories: 

Embryonal. This is by far the most common type, accounting for more than 80% of 
cases. The embryonal form has a predilection for the superonasal quadrant of the 
orbi t. The tumor is composed of loose fascicles of undifferentiated spindle cells, 
only a minority of which show cross-striations in immature rhabdomyosarcomas 
on trichrome staining. Embryonal rhabdomyosarcomas are associated with a good 
(94%) survival rate. 
Alveolar. This form has a predilection for the inferior orbit and accounts for 9% of 
orbital rhabdomyosarcomas. The tumor displays regular compartments composed 
of fibrovascular strands in which rounded rhabdomyoblasts either line up along 
the connective tissue st rands or fl oat free ly in the alveolar spaces. This is the most 
malignant form of rhabdomyosarcoma, with a I O-year survival rate of 10%. 
Pleomorphic. Pleomorphic rhabdomyosarcoma is the least common and most 
differentiated form. In this type, many of the cells are straplike or rounded, and 
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cross-striations are easily visuali zed with trichrome stain . The pleomorphic variety 
has the best prognosis (97% survival rate). 
Botry oid. This rare variant of embryonal rhabdomyosarcoma appears grapelike. It 
is not fo und in the orbit as a pri mary tumor; rather, the botryoid variant o ccurs as a 
secondary invader fro m the paranasal sinuses or from the conjunctiva. 

Management 
Before 1965, the standard treatment o f o rbital rhabdomyo sarcoma was orbital exentera
tion, and the survival rate was poor. Since 1965, radiation th erapy and systemic chemo
therapy have become the mainstays o f primary treatment, based on the gUidelines set 
for th by the Intergroup Rhabdomyosarcoma Studies I- IV. Exenteration is reserved for 
recurrent cases. The total dose of local radiat ion varies from 4500 to 6000 cGy, given over 
a period of 6 weeks. The goal of systemic chemo therapy is to eliminate microscopic cel
lular metastases. Survival rates with radiat ion and chemotherapy are better than 90% if the 
orbital tumor has not invaded or extended beyond the bony orbital walls. Adverse effects 
of radi ation are com mon in chi ldren and include cataract, radiation dermati tis, and bony 
hypoplasia if orbital development has not been completed. 

Kodet R. Newton WA Jr. Hamolldi AB. Asmar L. Wharam MD, Maurer HM. Orbital rhabdo
myosarcomas and related tumors in childhood: relationship of morphology to prognosis~ 
an Intergroup Rhabdomyosarcoma Study. ivied Perliatr O/lcol. 1997;29( I ):5 1-60. 

Mannor GE, Rose GE. Plowman PN. Ki ngston j, Wrighl JE, Vardy SJ. Multidisciplinary man
agement of refractory orbital rhabdomyosarcoma. Ophth(llmology. 1997; 104(7): 1198-120 I. 

Shields CL, Shields lA, Honavar SG, Demirc i H. Clinica l spectrum of primary ophtha lmic 
rhabdomyosarcoma. Ophthallllology. 200 I; I 08( 12):2284- 2292. 

Miscellaneous Mesenchymal Tumors 

Tumors of fibrous connective tissue, cartil age, and bone are uncommon lesions that may 
involve the orbit. A number of these mese nchymal tumors were li kely incorrectly class i
fied before the availabili ty of immunohistochemical stain ing. wh ich has all owed them to 
be d ifferentiated and cl assified accurately. 

Fibrous histiocytoma is the most co mmo n of these tumors. It is characteri stica lly very 
firm and displ aces normal structures. Both fibroblastic and histi ocytic cells in a stori form 
(matlike) pattern are fo und in these locally aggressive tum ors. Fewer than 10% have meta
static po tential. This tumor is so metim es diffi cult to distinguish clinica lly and histo logi 
cally from hemangiopericytoma. 

A more recently described enti ty. soli tary fi brous tLimor, is composed of spind le
shaped cells that are strongly CD34-posit ive on immu nohistochemical stud ies. It can 
OCClIr anywhere in the orb it. It may recur, undergo malignant degeneration , and metasta
size if incompletely excised. 

Fibrous dysplasia (Fig 5- 12) is a benign developmental disorder of bone that may 
involve a single region or be polyostotic. CT shows hyperostot ic bone, and MRI shows 
the lack of dural enhancement that d istinguishes this condit ion from meningioma. When 
associated with cutaneous pigmentation and endocrine disorders, the condit ion is known 
as Albright syndrome. Resection or debulking is performed when the lesion resuits in dis
figurement o r visnalloss due to stricture of the optic canal. 
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Figure 5-12 Fibrous dysplasia. A, This young woman manifests facial asymmetry due to 
fibrous dysplasia. 8, CT scan shows characteristic hyperostosis of involved facial bones. 
(Courtesy of Jerry Popham, MO) 

Osteomas are benign tumors that can involve any ofthe periorbital sinuses. CT scans 
show dense hyperostosis wi th well -defmed margi ns. The lesions can produce proptosis, 
compressive optic neuropathy. and orbi tal cellulitis secondary to obstructive sinusitis. 
Most are incidental, slow-growi ng lesions th at require no treatment. Complete excision is 
advised when the tumor is symptomatic. 

Malignant mesenchymal tu mors such as liposarcoma, fibrosarcoma, chondrosarcoma, 
and osteosarcoma rarely appear in the orbit. When chondrosarcomas and osteosarcomas 
are present, they usually destroy normal bone and have characterist ic calcifications vis
ible in radiographs and CT scans. Children with a history of bilateral retinoblastoma are 
at higher risk fo r osteosarco ma, chondrosarco ma, or fibrosarcoma, even if they have not 
been treated with therapeut ic rad iation. 

Katz BJ. Nerad IA. Ophthalm ic manifestations of fibrous dysplasia: a disease of children and 
adults. Ophthalmology. 1998; I 05( 12);2207- 22 15. 

lymphoproliferative Disorders 

Lymphoid Hyperplasia and Lymphoma 

Lymphoproli ferat ive lesions of the ocular adnexa constitute a heterogeneous group of 
neoplasms that are defined by cl inical, histologic, immunologic, molecular, and genetic 
characterist ics. Lymphoproliferat ive neoplasms account fo r more than 20% of al l orbital 
tumors. 

Most orbitallymphoproli ferative lesions are non -Hodgkin lymphomas. The incidence 
of non -Hodgkin lymphoma of aU anatomical sites has been increasing at a rate of 3%-4% 
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per year (representing a 50% increase over the last 15 years), and non-Hodgkin lymphoma 
is now the fourth most common malignancy among men and women. The incidence of 
orbital lymphomas has been increasing at an even greater rate. Workers with long-term 
exposure to bioactive solvents and reagents are at increased risk for non -Hodgkin lym
phoma, as are older persons and patients with chronic auto im mune diseases. 

Identification and classification of Iymphoproliferative disorders 
Classification of non- Hodgkin lymphomas is evolving and largely based on nodal archi
tecture. Extranodal sites, including the orbit, have been included in the Revised European 
American Lymphoma (REAL) classificat ion. However, orbi tal extranodal disease appea rs 
to represent a biological continuum and to behave unpredictably. Often, patients with 
orbital lymphoid infiltrates that appear benign histologically eventually develop ext raor
bital lymphoma, whereas others with malignant lymphoma of the ocular adnexa may re
spond satisfactorily to local therapy without subsequent systemic involvement. Currently, 
70%-80% of orbital lymphoproli fe rative lesions are designated as malignant lymphomas 
on the basis of monoclonal cell -surface markers, whereas 90% are fo und to be malig
nant on the basis of molecular genetic studies. The sign.i fica nce of th is discrepancy is not 
yet clear, as polymerase chain reaction stud ies have shown that, over time, some conjunc
tivallymphoid lesions fluctuate between being monoclonal and polyclonal. 

The vast majority of orbi tal lymphomas are derived from B cells. T-cel l lymphoma 
is rare and more lethal. B-ceil lymphoma is divided into Hodgki n and non-Hodgkin tu 
mors, with the former rarely metastas izing to the orbit. Malignant non- Hodgkin B-ceU 
lymphoma accounts for more than 90% of orbital lymphoproliferative disease. The 4 most 
common types of orbital lymphomas, based on the REAL cl assi fi cation, are d iscussed in 
the following paragraphs. 

I. Mucosa-associated lymphoid tissue (MA LT) lymphomas account for 40%-60% 
of orbital lymphomas. MA LT lesions were origi nally described as occurring in 
the gastrointestinal tract, where approximately 50% of MALT lymphomas arise. 
Studies have suggested that proliferation of early MA LT tumors may be ant igen 
d riven. Therapy di rected at the antigen (eg, against Helicobacter pylori in gastric 
lymphomas) may resul t in regression of early lesions. T here is evidence to suggest 
that some conjunctival MALT lymphomas are associated with chronic chlamydial 
infection. In contrast to MALT lymphomas occurring in other areas of the body, 
those in the ocular adnexa do not appear to be preferentially associated with mu

cosal tissue (ie. conjunctiva or lacrimal gland). 
Although MALT lymphomas have a low grade of malignancy, long- term fol 

low- up has demonstrated that at least 50% of patients will develop systemic disease 
at 10 years. MALT lymphomas may undergo spontaneous remission in 5%- 15% of 
cases. They may undergo histologic transformation to a higher-grade lesion, usu
ally of a large cell type, in 15%-20% of cases. Such transfo rmation usually occurs 
after several years and is not related to therapy. 

2. Chronic lymphocytic lymphoma (CLL) also represents a low-grade lesion of small , 
mature-appearing lymphocytes. 
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3. Follicular center lymphoma represents a low-grade lesion with follicular centers. 
4. High -grade lymphomas include large cell lymphoma, lymphoblastic lymphoma, 

and Burkitt lymphoma . 

See also BeSe Section 4, Ophthalmic Pathology and Intraocular Tumors. 

Clinical presentation 
The typicallymphoproliferative lesion presents as a gradually progressive, painless mass. 
These tumors are often located anteriorly in the orbit (Fig 5- 13) or beneath the conjunc
tiva, where they may show the typical salmon -patch appearance (Fig 5- 14). Lympho
proli ferative lesions, whether benign or malignant, usually mold to surrounding orbital 
st ructures rather than invade them; consequently, disturbances of extraocular motility or 
visual function are unusual. Reactive lymphoid hyperplas ias and low-grade lymphomas 
often have a history of slow expansion over a period of months to years. Orbital imaging 
reveals a characteristic puttylike molding of the tumor to normal structures. Bone erosion 

0 1--__ _ 

Figure 5-13 A, Right upper eyelid ptosis and fullness with palpable mass beneath orbital rim. 
B, Coronal MRI demonstrating right lacrimal gland enlargement with infilt ration of anterior 
orbital tissues . C, Axia! MR! showing characterist ic molding of lesion to adjacent structures. 
0 , !ncisiona! biopsy of the abnormal infiltration of lacrima! gland reveals orbital lymphoma. 
(Courtesy of Roberta E Gausas, MD.! 

1 
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Figure 5-14 Subconjunctival lymphoma. Note classic salmon-patch appearance of lesion. 
(Courtesy of Jeffrey A. Nerad. MDJ 

or infil tration is usually not seen except with high-grade malignant lymphomas. Up to 
50% of orbital lymphoproli ferat ive lesio ns arise in the lacr imal fossa. Lymphomas in the 
retrobulbar fat may appear more infilt rative. Approximately 17% of orbital lymphoid le
sions occur bilaterall y, but this does not necessari ly in dicate the presence of extraorbital 
disease. 

Diagnosis 
For all lymphoproliferat ive lesions, an open biopsy is preferred to obtain an adequate 
ti ssue specimen, which is used to establi sh a diagnosis and to characterize the les ion's 
morphologic, immunologic. cytogenetic, and molecular properties under the REAL 
classification. A portion of the tissue should be placed in a su itable fixative for light mi 
croscopy. The majority of the specimen shou ld be sent fresh to a molecular diagnostics 
laboratory fo r possible flow cytometry and polymerase chain reaction analysis. Alterna
tively, fine-needle aspiration biopsy can provide adequate sample volume to establi sh all 
but the morphologic charac teristics of the lesion. 

Both reactive hyperplas ia and malignant lymphoma are hypercell ular proliferations 
with sparse or absent stromal components. Histologically, light microscopy may revea l 
a continuum from reactive hyperplasia to low-grade lymphoma to higher-grade malig
nancy. Within this spectrum, it may be difficu lt to characterize a given lesion by light mi
croscopy alone. In such cases, im munopathology and molecular diagnostic studies have 
been proposed to aid further categorization. 

Malignant lymphomas are thought to represent clonal expa nsions of abnormal pre
cursor cell s. Ulll11l1llologic identification of cell -surface markers on lymphocytes can be 
used to classify tumo rs as containing B cells or T cells and as being either monoclonal 
or polyclonal in origin . SpeCific monoclonal ant ibodies directed against surface light
chain (K or A) immunoglobulins are used to study cells in smears, histologic sections, 
or ceU suspensions to determine whether the cells represent monoclonal (ie, malignant) 
proliferations. 
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Newer techniques of molecular analysis allow more precise identification of tumor 
clonality by extracting, amplifying, and hybridizing tumor DNA with radioactively labeled 
nucleotide probes. DNA hybridization is more sensitive than cell-surface marker typing in 
detecting c1onality, but this technique is also more time-consuming and expensive. DNA 
genetic studies have demonstrated that most lymphoproliferative lesions that appear to be 
immunologically polyclonal actually harbor small monoclonal proliferations ofB lympho
cytes. The finding of monoclonality, established by either immunophenotype or molecular 
genetics, does not predict which tumors will ult imately result in systemic disease. 

Approximately 90% of orbitallymphoproliferations prove monoclonal and 10% poly
clonal by molecular genetic studies; but both types of les ions may have prior, concur
rent, or future system ic spread. This occurs in greater than half of periocular lymphomas, 
with 20%-30% of periocular lymphoproliferative lesions having a history of previous or 
concomitant system ic disease and an additional 30% developing it over 5 years. The ana
tomical si te of origin offers some prediction of the risk of having or developing systemic 
non-Hodgkin lymphoma. The risk is lowest for conjunctival lesions, greater for orbital 
lesions, and highest for lesions arising in the eyelid. Lymphoid lesions developing in the 
lacrimal fossa may carry a greater risk of systemic disease than those occurring elsewhere 
in the orbit. Bilateral periocular involvement markedly increases the risk of systemic dis
ease, but such involvement is not definitive evidence of systemic disease. It is also clear 
that the risk of systemic disease increases for decades after the original lesion is diagnosed, 
regardless of the initial lesion's location in the orbit or its clonality. 

Management 
Because the various lymphoproliferative lesions show great overlap in terms of clinical 
behavior, all patients with hypercellular lymphoid lesions (whether monoclonal or poly
clonal) should be exam ined by an oncologist. Depending on the histologic type of the 
les ion, the examination may include a general physical examination, a complete blood 
count, a bone marrow biopsy, a lhrer and spleen scan, a chest radiograph, and serum im
munoprotein electrophoresis. The oncologist may also recommend CT of the thorax and 
abdomen to check for mediastinal and retroperitoneal lymph node involvement. The pa
tient should be reexamined periodically because systemic lymphoma may occur many 
years after the presentation of an isolated orbi tal lymphoid neoplasm. 

Although systemic corticosteroids are useful in nonspecific orbital inflammation, they 
are not recommended in the treatment oflymphoproliferative lesions. Radiotherapy is the 
treatment of choice for patients with localized ocular adnexallymphoproliferative disease. 
A dose of2000-3000 cGy is typically administered. This regimen achieves local control in 
virtually all cases and, if the lesion is isolated, may prevent systemic spread. A surgical cure 
usually cannot be achieved because of the infiltrative nature of lymphoid tumors. 

The treatment of low-grade lymphoid lesions that have already undergone systemic 
dissemination is somewhat controversial because indolent lymphomas are generally re ~ 

fractory to chemotherapy and are associated with long-term survival, even if untreated. 
Many oncologists take a watchful waiting approach and treat only symptomatic disease. 
Lymphomas that are more aggressive require radiation, aggressive chemotherapy, or both; 
up to one-third of these les ions can be cured. 
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Sull ivan TJ, Whitehead K, Williamson R, et al. Lymphoproli ferative disease of the ocular ad
nexa: a clinical and pathologic study with stati sti ca l analysis of 69 patients. Ophtlw/ Plast 
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White WL, Ferry JA, Harris NL, Grove AS Jr. Ocular adnexal lymphoma: a clin icopathologic 

study with identification of lymphomas of mucosa-associated lymphoid tissue type. Oph
thallllology. 1995; I 02( 12): 1994-2006. 

Plasma Cell Tumors 

Lesions composed predomi nantly of matu re plasma cells may be plasmacytomas or local
ized plasma cell- rich pseudotumors. Mu ltiple myeloma should be ruled out, particularly 
if there is bone destruction or any immaturity or mitotic activity amo ng the plasmacytic 
elements. Some lesions are composed of lymphocytes and Iymphoplasmacytoid cells that 
combine properties of both lymphocytes and plasma cells. Plasma cell tumors display the 
sam e spectrum of clinical involvement as do Iymphoproliferative lesions but are much less 
common. 

Histiocytic Disorders 

Langerhans cell histiocytosis, formerly known as histiocytosis X, is a collection of rare dis
orders of the mononuclear phagocytic system. These disorders are now thought to result 
from abnormal immune regulation. All subtypes are characterized by an accumulation of 
proliferating dendritic hist iocytes. T he d isease occurs most commonly in children, with a 
peak incidence between 5 and 10 years of age, and varies in severity from benign lesions 
with spontaneous resolution to chronic dissemination resulting in death. Older names 
representing the various manifestations of histiocytic disorders (eosinophilic granuloma 

of bone, Hand-Schiiller-Christian syndrollle, and Lellerer-Siwe disease) are being displaced 
by the terms unifocal and ",ultifocal eosinophilic gran llioma of bone and diffuse soft tissue 
histiocytosis. 

The most frequent presentation in the orbit is a lytic defect, usually affecting the su
perotemporal orbit or sphenoid wing and causing relapsing episodes of orbital inflamma
tion often mi Sinterpreted initially as infectious orbita l cell ulit is. Ult imately, the mass may 
cause proptosis. Younger children more often present with significant overlying soft-tissue 
inflammation; they are also more likely to have evidence of multi focal or systemic involve
ment. Even if the initial workup shows no evidence of systemic dissenlination, you nger 
patients requi re regular observation for detection of subsequent mu ltiorgan involvement. 

Histiocytic disorders have a reported survival rate of on ly 50% in patients present
ing under 2 years of age; if the disease develops after age 2, the su rvival rate rises to 87%. 
Treatment of localized orbital d isease consists of confirmatory biopsy with debu lking, 
which may be followed by intralesional steroid injection or low-dose radiation therapy. 
Spontaneous remission has also been reported. Although destruction of the orbital bone 
may be extensive at the time of presentation, Ihe bone usually reossifies completely. Ch il
dren with systemic disease are treated aggressively with chemotherapy. 

'Woo KI , Harris GJ. Eosinophilic granuloma of the orbit: understand ing the paradox of ag
gressive destruction responsive to minimal intervention. Ophtlw{ Plnst Recollstr Surg. 
2003; 19(6):429- 439. 
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Xanthogranuloma 
Adult xanthogranuloma of the adnexa and orbit is often associated with systemic mani
festations. These manifestations are the basis for classification into the following 4 syn
dromes. presented in their order of frequency: 

1. necrobiotic xanthogranuloma (NBX) 
2. adult-onset asthma with periocular xanthogranuloma (AAPOX) 
3. Erdheim-Chester disease (ECD) 
4. adult-onset xanthogranuloma (AOX) 

NBX is characterized by the presence of subcutaneous lesions in the eyelids and ante
rior orbit; the lesions may also occur throughout the body. Although skin lesions are seen 
in all of these syndromes, the lesions in NBX have a propensity to ulcerate and fibrose. 
Frequent systemic findings include paraproteinemia and multiple myeloma. 

AAPOX is a syndrome that includes periocular xanthogranuloma, asthma, lymph 
adenopathy, and, often, increased IgG levels. 

ECD, the most devastating of the adult xanthogranulomas, is characterized by 
dense, progressive, recalcitrant fibrosclerosis of the orbit and internal organs. including 
the mediastinum; pericardium; and the pleural, perinephric. and retroperitoneal spaces. 
Whereas xanthogranuloma of the orbit and adnexa tends to be anterior in NBX, AAPOX, 
and AOX, it is often diffuse in ECD and leads to visual loss. Bone involvement is common 
and death frequent, despite aggressive therapies. 

AOX is an isolated xanthogranulomatous lesion without systemic involvement. Ju
venile xanthogranuloma is a separate non-Langerhans histiocytic disorder that occurs as 
a self-limited, corticosteroid -sensitive, and usually focal subcutaneous disease of child
hood. See BCSC Section 6, Pediatric Ophthalmology and Strabism us, for additional discus
sion of juvenile xanthogranuloma. 

Sivak-CaUcott JA , Rootman J, Rasmussen SL, et al. Adult xanthogranulomatous disease of the 

orbit and ocular adnexa: new immunohistochemical findings and clinical review. Br J Oph
thalmol. 2006;90(5) ,602- 608. 

lacrimal Gland Tumors 

Most lacrimal gland masses represent nonspeCific inflammation (dacryoadenitis). They 
present with acute inflammatory signs and usually respond to anti-inflammatory medica
tion (see the section Nonspecific Orbital Inflammation in Chapter 4). Of those lacrimal 
gland tumefactions not presenting with inflammatory signs and symptoms, the maj or
ity represent lymphoproliferative disorders (discussed previously): up to 50% of orbital 
lymphomas develop in the lacrimal fossa. Only a minority of lacrimal fossa lesions are 
epithelial neoplasms of the lacrimal gland. 

Imaging is helpful in evaluating lesions in the lacrimal gland region. Inflammatory 
and lymphoid proliferations with in the lacrimal gland tend to cause it to expand diffusely 
and appear elongated, whereas epithelial neoplasms tend to appear as isolated globular 
masses. Inflammatory and lymphoproliferative lesions usually mold around the globe, 
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whereas epithelial neoplasms tend to displace and indent it. The bone of the lacrimal fossa 
is remodeled in response to a slowly growing benign epithelial lesion of the lacrimal gland, 
whereas there is typically no bony change due to a Iymphoproli ferative lesion. 

Epithelial Tumors of the lacrimal Gland 

ApprOximately 50% of epithelial tumors are benign mixed tUl110rs (pleomorphic adeno~ 
mas) and about 50% are carcino mas. Approximate ly half of the carci nomas are adenoid 
cyst ic, and the remainder are malignant m ixed-tumor primary adenocarcinoma. muco
epidermoid carcinoma, or squamous carcinoma. 

Pleomorphic adenoma 
Shown in Figure 5~ 1 5, pleomorphic adenoma (benign mixed t Llmor) is the most common 
epithelial tumor of the lacrimal gland. This tumor usually occurs in adults during the 
fo urth and fifth decades of li fe and affects slightly more men than women. Patients present 
with a prog ress ive. painless downwa rd and inward displacement of the g lobe with axial 
proptosis. Symptoms are usually present fo r more than 12 months. 

A fir m, lobular mass may be palpated near the superolateral orbital rim, and orbital 
imaging often reveals enlargement o r expa nsion of the lacrimal fossa. O n imaging, the le

sion appears well circumscribed but may have a slightly nodular configuration. 
Microscopically. ben ign m ixed tumors have a varied celluJar structure consisting 

primarily of a proliferat ion of benign epithelial cells and a st roma composed of sp i ndle~ 

shaped cell s wi th occasional cartiJ ag inous. muci no us, or eve n osteoid degene ratio n o r 

A 

Figure 5-15 A, Proptosis and downward 
displacement of left eye in a man with be
nign mixed tumor of lacrimal gland. B, Axial 
CT scan showing tumor in lacrimal fossa. 
No bony remodeling is present in this case. 
C, Coronal CT scan showing rounded mass in 
lacrimal gland consistent with benign mixed 
tumor. (Courtesy of Robert C. Kersten, MD.) 

B 

c 



CHAPTER 5, Orbita l Neoplasms and Malformations . 87 

metaplas ia. This variabiJi ty accounts for the designation mixed tumor. The lesion is cir~ 

cumscribed by a pseudocapsule. 

Management Treatment is complete rem oval of the tumor with its pseudocapsule and a 
surrounding margin of orbital t issue. Surge ry should be performed without a preliminary 
biopsy: in an ea rly study, the recurrence rate was 32% when the capsule of the pleomor
phic adenoma was incised for direct biopsy. In recurrences) the risk of malignant degen

eration is 10% per decade. 

Rose GE, Wright JE. Pleomorphic adenoma of the lacrimal gland. Br J Ophtha/mol. 1992;76(7): 

395- 400. 

Adenoid cystic carcinoma 
AJso known as cylindroma, adenoid cystic carci noma is the most common malignant 
tumor of the lacrimal gland. This highly malignant tumor may cause pain because of 
perineural invasion and bone dest ruct ion. The relatively rapid course, with a history of 
genera lly less than I year, and early onset of pain help different iate this malignant tumor 
from benign m ixed tumor, which tends to show progress ive proptosis for more than a year 
and is pain less. The tumor usua lly extends in to the posterior orbit because of its capacity 
to infUtrate and its lack of true encapsulation. 

Microscopically, this tumor is made of disarmingly benign-appearing cells that grow 
in tubules, solid nests, or a cribriform Swiss-cheese pattern. The basalo id morphology is 
associated with worse survival than the cribriform variant. Infiltrat ion of the orbital tis
sues, includ ing perineural invasion, is often seen in microscopic sections. 

Malignant mixed tumor 
These lesions are histologically sim ilar to benign mixed tumors, but they have areas of 
malignant change, usually poorly differentiated adenocarcinomas. They typically arise 

from long-standing pri ma ry benign mixed tumors or from a benign mixed tumor that 
has recurred fo llowing init ial incomplete excision o r violation of the pseudocapsule (see 
the section Pleomorphic adenoma). 

Management of malignant lacrimal gland tumors 
Suspicion of a malignant lacrimal gland tumor warrants biopsy with permanent histo
logiC confir mation. Exente ration and radical orbitectomy with removal of the roof, lateral 
waU, and floor along wi th the overlying soft tissues and anterior portion of the tempo
ralis muscle have fa iled to produce improvement in long-term survival rates. High-dose 
radiation therapy (conventional electrons, photons, and neutrons have a ll been used), in 
conjuncti on with surgical debulking, may be offe red as an alternative. In tracarotid che
motherapy followed by exenteration has also been advocated; however, the duration of 
follow -up is not yet adequate to prove the efficacy of th is treatment. Despite these mea

sures, perineural extension into the cavernous sinus often occurs, and the typical cl inical 
course is that of mult ip le painful recurrences with ultimate mortali ty fro m intracran ial 
extension or, less commonly. from systemic metastases (which are managed by local re
section), usuaLly occur ring a decade or mo re after the initial presentation. 

Bartley GB, Harris GJ. Adenoid cystic carc inoma of the lacrimal gland: is there a cure ... yet? 

Oplltllnl Plast Reeon, tr Surg. 2002; I 8(5),3 I 5- 3 I 8. 
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Nonepithelial Tumors of the Lacrimal Gland 

Most of the nonepithelial lesions of the lacrimal gland represent lymphoid proliferation 
or inflammations. Up to 50% of orbitallymphoproli ferative lesions occur in the lacrimal 
gland. Inflammatory conditions such as nonspecific orbital inflammation and sarcoidosis 
are covered in Chapter 4. Lymphoepithelial lesions may also occur either in Sjogren syn
drome or as a localized lacrimal gland and salivary gland lesion (the so-calJed Mikulicz 
syndrome). 

Benign lymphocytic infi ltrates may be seen in patients, particularly women , who 
develop bilateral swellings of the lacrima l gland, produCing a dry-eye syndrome. This 
condition can occur insidiously or folJowing a symptomatic episode of lacrimal gland 
inflam mation. The enlargement of the lacrimal glands may not be clinically apparent. Bi
opsy specimens of the affected glands show a spectru m of lymphocytic infiltration , from 
scattered patches of lymphocytes to lymphocytic replacement of the lacrimal gland pa
renchyma, with preservation of the inner duct cells, which are surrounded by proliferat
ing myoepithelial cells (epimyoepithelial islands). This combination of lymphocytes and 
epimyoepithelial islands has led some authors to designate this manifestation as a lym
phoepithelial lesion. Some pat ients with lymphocytic infiltrates may also have systemic 
rheumatoid arthritis and, therefore, have classic Sjogren syndrome. These lesions may 
develop into low-grade B-cell lymphoma (see earlier discussion in the section Lympho
proliferative Disorders). Associated dry-eye symptoms may improve with the use of top i
cal cyclospori ne. 

Secondary Orbital Tumors 

Secondary orbital tumors are those that extend into the orbit from contiguous structures, 
such as the globe, the eyelids, the sinuses, or the brain. 

Globe and Eyelid Origin 

Tumors and inflammations from within the eye (especially from choroidal melanomas 
and retinoblastomas) or from the eyelid (eg, sebaceous gland carcinoma, squamous cell 
carcinoma, and basal cell carcinoma) can invade the orbit. Primary eyelid tumors are dis
cussed in Chapter 10. Retinoblastoma, choroidal melanoma, and other ocular neoplasms 
are covered in BCSC Section 4, Ophthalmic Pathology and Intraocular Tumors; and Sec
tion 6, Pediatric Ophthalmology and St rabismus. 

Sinus Origin 

Tumors from th e nose or the paranasal sinuses may secondarily invade the orbit. Propto
sis and globe displacement are common. The diagnosis is made by imaging, wh ich must 
be carried to the base of the sinuses for the proper evaluation. 
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A 

Figure 5-16 AI Marked proptosis and inferior displacement of the globe in a man with a large 
frontal mucocele . B, CT scan demonstrating f rontal sinus mucocele expansion into superior 
orbit. (Courtesy of Roberta £. Gausas. MD.) 

Mucoceles and mucopyoce/es of the sinuses (Fig 5- 16) are cystic structures with pseu
dostratified ciliated colul11nar (respiratory) epithelium resulting fro m obstruction of the 
sinus excretory ducts. These lesions may invade the orbit by expansion and erosion of the 
bones of the orbital walls. In the case of mucoceles, the cysts are usuaily filled with th ick 
mucoid secretions; and in the case of pyoceles, they are filled with pus. Most mucoceles 
arise from the frontal or ethmoidal sinuses. Surgical treatment includes evacuat ion of the 
mucocele and reestablishment of drainage of the affected sinus or obliteration of the sinus 
by mucosal stripping and packing with bone or fat. 

Another result of sinus outflow pathology is the silent sinus syndrome. Chronic sub
clinical sinusit is presumably causes thinning of the bone of the involved sinus, leading to 
enophthalmos due to collapse of the orbital floor. This collapse may occur in association 
with a recent signifi ca nt change in atmospheric pressure as occurs, for example, during 
airplane travel or scuba diving. The upper eyelid may appear relat ively retracted and there 
may be transient diplopia. Treatment incl udes restoration of normal sinus drainage and 
reconstruct ion of the orbital fl oor. 

Squamous cell carc;'lOma is the most common epithelial tumor secondarily invading 
the orbi t (Fig 5- 17). These malignancies usually arise within the maxillary sinuses, fol 
lowed by the nasopharynx or the oropharynx. Nasal obstruction, epistaxis, or epiphora 
may be associated with the growth of such tumors. Treatment is usually a combination of 
surgical excision and radiat ion therapy and often incl udes exenteration if the periorbita is 
traversed by tumor. 

Nonepithelial tumors that can invade the orbit from the sinuses. nose, and facia l 
bones include a wide variety of benign and malignant lesions. Among the most common 
of these are osteomas, jibrous dysplasia, and miscellaneous sarcomas. 

Johnson LN, Krohel G B, Yeon EB, Parnes SM. Sinus tumors invading the orbit. Opltthabnology. 
t 984;9 t (3);209- 2 t 7. 

Soparkar CN, Patrinely JR , Cuaycong MJ, et al. The silent sinus syndrome. A cause of sponta

neous enoph thalmos. OphtfUlllllology. 1994; 101 (4):772-778. 
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A 

Figure 5-17 Squamous cell carcinoma of the sinus extending into the orbit. A, Clinical photo; 
note minimal proptosis despite large tumor of the sinus extending into the orbit. 8 , CT scan; 
sinus cancers typically do not show early clinical signs, usually presenting after the tumor has 
grown to a large size. (Courtesy ofJeffrey Nerad, MD.) 

Metastatic Tumors 

Metastatic Tumors in Children 

In ch ildren, distant tu mors metastasize to the orbit 1110re frequently than to the globe (in 
contrast to adults, who more frequentl y have metastases to the choroid). 

Neuroblastoma 
Metastatic orbital neuroblastoma typically produces an abrupt ecchymotic proptosis 
that may be bilateral. A deposit ion of blood in the eyelids may lead to the mistaken im
pression of injury. Horner synd rome may also be apparent in some cases. Commo nly, 
bone destruction is apparent, particularly in the lateral orbital wall or sphenoid marrow 
(Fig 5- 18). Metastases typically occur late in the course of the disease, when the primary 
tumor can be detected readily in the abdomen. mediastinum , or neck. Treatment is pri
marily chemotherapy; radiotherapy is reserved for cases of impending visual loss due to 
compressive optic neuropathy. The survival rate is related to the patient's age at diagno
sis. Patients diagnosed before I year of age have a 90% survival rate. On ly 10% of those 
diagnosed at an older age survive. Congenital neuroblastoma of the cervical ganglia may 
produce an ipsilateral Horner syndrome with heterochromia. 

Miller NR, ed. Walsh and Hoyt 's Nellro-Ophthalmology. 4th ed. Baltimore: Williams & Wilkins; 
1988;3; t 296- 1300. 

Leukemia 
In advanced stages, leukemia may produce unilatera l or bilateral proptosis. Acute lym
phoblastic leukemia is the type of leukem ia most likely to metastasize to the orbit. A pri
mary leukemic orbital mass, called granulocy tiC sarcoma, or chloroma, is a rare va ri ant of 
myelogenous leukemia. Least common are metastases to the subarachnoid space of the 
optic nerve. These cases present with sudden visual loss and swelling of the optic nerve. 
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A 

Figure 5-18 A . Child with a metastatic left orbital neuroblastoma. B. MRI demonstrates a 
large infiltrating lesion of the left sphenoid wing extending into the orbital soft tissues and the 
temporalis fossa . (Counesy of Michael Kazim, MD J 

They constitute an emergency and are treated with orbital radiotherapy. Typically, orbital 
lesio ns present in adva nce of blood or bone ma rrow signs ofieukemia, which almost in· 
variably fo llow within several months. Special stains for cytoplasmic esterase in the cells 
(Leder stai n) indicate that these are gran ulocytic precursor cells. Chances for survival are 
improved if chemotherapy is instituted before the discovery of leukemic involvement in 
bone marrow or peripheral blood. 

Stock] FA. Dolmetsch AM. Saorn il MA. Font RL. Burnier MN Jr. Orbital granulocytic sarcoma. 
Br J Oph'ha/Illo/. 1997;81 (12), I 084- 1 088. 

Metastatic Tumors in Adults 

Although virtually any carcinoma of the internal organs and cutaneous melanoma can 
metastasize to the orbit, breast and lung tumors account for the majority of orbita l metas
tases. The presence of pain, proptosis, inflammation. bone destruct ion. and early ophthal· 
moplegia suggests the possibility of metastatic carcinoma. 

Some 75% of patients have a history of a known primary tumor, but in 25% the orbital 
metastasis may be the presenting sign . The ext raocular muscles are frequently involved 
because of their abundant blood supply. The second most common site is the bone mar
row space of the sphenoid bone because of the relatively high volume of low- flow blood 
in th is si te (Fig 5- 19). Lytic destruction of this part of the lateral orbi tal wa ll is highly sug
gestive of metastat ic disease. Elevation of se ru m carci noembryonic antigen levels also may 
suggest a metastatic process. Fine-needle aspiration biopsy can be performed in the office 
and may obviate the need for orbitotomy and open biopsy. 

Breast carcinoma 
The most common primary source of orbital metastases in women is breast cancer. Me· 
tastases may occur many years after the breast has been removed; thus, a history should 
always include inquiries about previous cancer surgery. Breast metastas is to the orbit may 
elicit a fibrous response that causes enophth almos and possibly restr iction o f ocular mo· 
tility (Fig 5-20). 
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Figure 5-19 A, Left proptosis and orbital congestion in an elderly man with prostate carci
noma. 8, CT scan showing left posterior orbital mass with adjacent bony destruction proven 
by biopsy to be metastatic prostate cancer. (Courresy 01 Roberra E. Gausas. MD.) 

A 

Figure 5-20 A, Woman wi th enophthalmos and motility restriction secondary to metastatic 
breast carcinoma to the orbit. B, Tl -weighted MRI showing diffuse inferior inf iltration of orbit. 
(Courtesy of John B. Holds, MD.) 

Some patients with breast cancer respond favorably to hormonal therapy. This re
sponse usually correlates with the presence of estrogen and other hormone receptors 
found in the tumor tissue. If metastatic breast cancer is fo und at the time of orbital explo
ration, fresh tissue should be submitted for estrogen-receptor assay even if this test was 
preViously performed because estrogen-receptor content may differ between the primary 
and the metastatic lesion. Hormone therapy is most likely to help patients whose tumors 
are receptor-positive. 

Bronchogenic carcinoma 
The most frequent origin of orbital metastasis in men is bronchogenic carcinoma. The 

primary lesion may be quite small , and CT of suspicious lung lesions may be performed 
in patients suspected of having orbital metas tases. 

Prostate carcinoma 
Metastatic prostate carcinoma can produce a clinical picture resembling that of acute non
specific orbital inflammation. Typicall y, a lytiC bone lesion is identified on imaging. 
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Management of Orbital Metastases 

The treatment of metastatic tumors of the orbit is usually palliative. consisting of local 
radiation therapy. Some metastatic tumors, such as carci.noids and renal cell carcinomas, 
may be cand_idates for wide excision of the orbital lesion because some patients may sur
vive for many years following resection of isolated metastases from these primary tumors. 
Consultation with the patient's oncologist should identify candidates who might benefit 
from wide excision. 

Char DH , Miller 1~ Kroll S. Orbital metastases: diagnosis and course. Br J Ophthalmol. 1997; 
81 (5),386- 390. 

Henderson JW, Campbell RJ, Farrow GM, et al. Orbital Tumors. 3rd ed. New York: Raven; 1994. 

Rootman J, ed. Diseases of the Orbit: A Multidisciplillary Approach. Philadelph ia: Lippincott; 

1988. 



CHAPTER 6 
Orbital Trauma 

Orbital trauma can damage the facial bones and adjacent soft tissues. Fractures niay be 
associated with injuries to orbital contents, intracranial structures , and parana sal sinuses. 
Orbital hemorrhage and embedded foreign bodies may also be present and have second

ary effects on the orbit. Decreased visual acuity, intraocular injuries. strabismus, eyelid 
malpositions, and ptosis may occur. 

Because of the high incidence of concom itant intraocular injury, an ocular examina
tion must always be performed on patients who have sustained orbital trauma. Ocular 
damage accompanying orbital trauma may include hyphema, angle recession, corneo
scleral laceration, retinal tear, retinal dialysis, and vitreous hemorrhage. 

Midfacial (Le Fort) Fractures 

Le Fort fractures involve the maxilla and are often complex and asymmetric (Figs 6-1, 
6-2). By definition, Le Fort fractures must extend posteriorly through the pterygoid plates. 
Treatment may include dental stabilization with arch bars and open reduction of the frac

ture with rigid fixation usi ng miniplating and microplating systems. These fractures may 
be divided into 3 categories, although clinically they often do not conform precisely to these 
groupings. 

Le Fort J is a low transverse maxillary fracture above the teeth with no orbital 
involvement. 

Le Fort II fractures generally have a pyram idal configuration and involve the nasal, 
lacrimal, and maxillary bones as well as the medial orbital floor. 
Le Fort III fractures cause craniofacial disjunction in which the entire facial skel
eton is completely detached from the base of the skull and suspended only by soft 
tissues. The orbital floor and medial and lateral orbital walls are involved. 

Orbital Fractures 

Zygomatic Fractures 

Zygomaticomaxillary complex (ZMC) fractures are called tripod fractures (Fig 6-3), which 
is a misnomer because the zygoma is usually fractured at 4 of its articulations with the 
adjacent bones (lateral orbital rim, inferior orbital rim, zygomatic arch, and lateral wall 
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Le Fort 

111----)-. .... 
II---- /-

Figure 6·' Le Fort fractures lIateral view). Note tha t all the fractures extend posteriorly through 
the pterygoid plates (arrow). (Modified from Converse JM. ed. Reconstructive Plastic Surgery: Principles and Pro

cedures in Correction, Reconstruction, and Transplantation . 2nd ed. Phi/adelphia: Saunders; 1977:2. Used with permission.) 

Le Fort I Le Fort II Le Fort III 

Figure 6-2 Le Fort's classification of midfacial fractures. Le Fort I, horizontal fracture of the 
maxilla, also known as Guerin fracture. Le Fort II, pyramidal fracture of the maxilla. Le Fort III , 
craniofacial dysjunction. (Modified from Converse JM, ed. Reconstructive Plastic Surgery: Principles and Proce
dures in Correction, Reconstruction, and Transplantation. 2nd ed. Philadelphia: Saunders; 1977:2. Used with permission. 

Illustration by Cyndie C. H. Wooley.) 
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of the maxi llary sinus) . ZMC fractures involve the orbital floor to varyi ng degrees. If the 
zygoma is not signi ficantly displaced, t reatment may not be necessary. ZMC fractures can 
cause globe displacement, cosmetic deformity, diplopia, and t rismus (l imitation of man
dibular opening) due to fracture impingement on the coronoid process of the mandible. 

When treatment is indicated, the best results are obtained with open reduction of the 
fracture and fixat ion with miniature metal plates that are attached with bone screws (see 
Fig 6-3). Exact rea lignment and stabilization of the maxill ary buttress and the lateral or
bital wa ll are essential for accurate fracture reduction and can be achieved through a sub
labial or bucca l sulcus incision. It is not always necessary to explore the orbital floor unless 
there is concern that orbi tal contents might have been entrapped in fracture reduction. 

Shumrick KA, Kersten RC, Kulwi n DR, Smith CPo C riteria fo r selective management of the 

orbital rim and fl oor in z}'gomatic complex and midface fractures. Arch Otolaryngol Head 

Neck Surg. 1997;123(4) :378-384. 

Orbital Apex Fractures 

Orbital apex frac tures usually occur in association wi th other fractures of the face, orbit, 
or skull and may involve the optic canal, super ior orbital fiss ure, and structures that pass 
through them. Possible associated complications include damage to the optic nerves, wi th 

A B 

c D 

Figure 6-3 A, Zygomatic fracture (anterior view). Downward displacement of the globe and 
lateral canthus as a resu lt of frontozygomatic separation and downward displacement of the 
zygoma and the floor of the orbit. B, Globe ptosis and lateral canthal dystopia due to depressed 
zygomaticomaxillary complex (ZMC) fracture . C, Axial CT scan showing depression of malar 
prominence and telescoping of bone fragment into the maxillary sinus. 0 , Intraoperative view 
showing rigid plate fixation of orbital rim fracture in prior patient. (Parr A modified from Converse JM. 

ed. Reconstructive Plastic Surgery: Principles and Procedures in Correction, Reconstruction, and Transplantation. 2nd ed. 

Philadelphia: Saunders: 7977:2. Used With permiSSIOn. Pans e, C, and 0 counesy of John 8. Holds, MO) 
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decreased visual acu ity; cerebrospinal fl ui d leaks; and carotid cavernous sinus fi stulas. 
Indirect traumatic optic neuropathy usually results fro m stretching, tearing. twisting, or 
bruising of the ftxed canalicular portion of the nerve as the cranial skeleton suffers sudden 
deceleration. In most patients, thin-section computed tomography (CT) through the or
bital apex and anterior clinoid processes demo nstrates fractures at or adjacent to the optic 
canal. The management of neurogenic visual loss after blunt head trauma is discllssed 
later in this chapter in the section Traumat ic Visual Loss With Clear Media. 

Orbital Roof Fractures 

Orbital roof fractu res arc usually caused by blu nt trauma or missile injuries and are morc 
common in young children, in whom the fronta l sinus has not yet pneumatized. The brain 
and cribri fo rm plate may be involved. In older patients, frontal trauma tends to be ab
sorbed by the frontal sinus. which acts as a crumple zone, preventing extension along the 
orbital roof. Complications include intracranial injuries, cerebrospinal fluid rhinorrhea, 
pneumocephalus, subperiosteal hematorna, ptosis, and extraocular muscle imbalance. 
The entrapment of ext raocular muscles is rare, with most early d iplopia resulting from 
hematoma, edema, or contusion of the orbital structures. In severely comminuted frac
tures, pulsating exophthalmos may occur as a delayed complication . Young children may 
develop non displaced linear roof fract ures after fa irly minor trau ma, which may present 
with delayed ecchymosis of the upper eyelid. Most roof fractures do not requi re repair. 
Indications for surgery are generally neu rosurgical, and treatment often involves a team 
approach with a neurosurgeon and an orbital surgeon. 

Medial Orbital Fractures 

Direct (nasa-orbital-ethmoidal) fractures (Fig 6-4) usually result from the face str iking 
solid surfaces . These fractures commonly involve the fro ntal process of th e maxilla, the 
lacrimal bone, and the ethmoid bones along the med ial wall of the orbit. Patients charac
te rist ically have a depressed bridge of th e nose and traumatic telecanthus. These fractures 
are categorized as types I - III, with type I bei ng a central fragment of bone attached to 
canthal tendon, type " haVing comminuted fracture of the cent ral fragmen t, and type III 
having a comminuted tendon attachment or avulsed tendon. 

Complications include cerebral and ocular damage, severe epistaxis due to avulsion of 
the anterior ethmoidal artery, orbital hematoma, cerebrospi nal flu id rh inorrhea, damage 
to the lacrimal drai nage system, lateral displacement of the medi al canthus, and associ
ated fractures of the medial orbital waIl and fi oor. Treatment includes repair of the nasal 
frac ture and miniplate stabilizat ion. Transnasal wiring of the medial canthus is used less 
frequently, as min iplate fixat ion often allows precise bony reduction. 

Indirect (blowout) fractures are frequent ly extensions of blowout fractures of the or
bi tal floor. Isolated blowout fractures of the med ial orbi tal wall may also occu r. Surgical 
intervention is unnecessary unless the medial rechlS muscle or its associated tissues are 
entrapped. Significant enophthalmos is uncommon after isolated medial waIl blowout 
fractures. 
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Type I 

Type II 

Type III 

Figure 6-4 Nasa-orbita l-ethmoidal fractures resu lt in traumatic telecanthus with rounding of 
the medial canthus Types I- II I are described depending on the severity of the injury. (Illustration 

by Christine Gralapp.) 
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Large, isolated medial wall fractures may result in cosmetically noticeable enophthal
mos; however, the risk of enophthalmos is greatest when both the fl oor and the medial 
wall are fractured. If surgery is requi red, the medial orbital wall may be approached by 
continuing the exploration of the floor up along the medial wall via the eyelid or trans
conjunctival approach. An alternat ive approach is a medial orbitotomy through the skin 
or a transcaruncuiar approach. 

Markowitz BL. Manson PN, Yaremchu k M, Glassman D, Kawamoto H. High-energy orbital 
dislocat ions: the poss ibility of traumatic hypertelorbitism. Plast ReeoltStr SlJYg. 1991;88(1 ): 

20-28. 
Nolasco FP, Mathog RH. Media l orbital wa ll fractures: classification and cli nical profile. 010-

laryugol Head Neck Surg. 1995; 112(4),549-556. 

Shorr N, Bayl is HI, Goldberg RA, Perry J D. Transcaruncular approach to the medial orbit and 
orbital apex. Ophthalmology. 2000; 107(8), 1459- 1463. 

Orbital Floor Fractures 

Direct fractures of the orbital fl oor can extend from fractures of the inferior orbital rim. 
Indications for repair of the orbital fl oor in these cases are the same as those for indirect 
(blowout) fractures. Indirect fractures of the orbi tal floor are not associated with fracture 
of the inferior orbital rim . 

Past theory held that blowout fractures were caused by increased intraorbital pressure 
when the impact of a blunt obj ect rapidly occluded the orbital aperture. According to this 
theory, the contents of the orbit are compressed posteriorly toward the apex of the orbit, 
and the orbi tal bones break at their weakest point, usually the posterior medial part of the 
floor in the maxillary bone. The orbi ta l contents prolapse through the fracture into the 
maxillary sinus and may be entrapped. More recent ly, however, it has been suggested that 
an impact ing obj ect may compress the in ferior rim, directly buckling the orbital fl oor. In 
this case, the degree of increased orbital pressure determines whether orbital tissues are 
pushed down through the fracture into the maxillary ant ru m. 

The diagnosis of a blowout fracture of the orbital floor is suggested by the patient's 
history, physical examination, and radiographs. There is a history of the orbital ent rance 
being struck by an object, usually one larger than the d iameter of the orbi tal opening (eg, a 
ball, an automobile dashboard, or a fist). An orbital blowout fracture should be suspected 
in any patient who has received a periorbital blow forceful enough to cause ecchymosis. 
Physical examination typically reveals the fo llowing: 

Eyelid signs. EcchymOSiS and edema of the eyelids may be present, but other exter
nal signs of injury can be absent (wh ite-eyed blowout). 
Diplopia with limitation of upgaze, dowt1gaze, or both. Limited vertical movement 
of the globe, vertical diplopia, and pain in the inferior orbit on attempted vertical 
movement of the globe are consistent with ent rapment of the inferior rectus muscle 
or its adjacent septa in the fracture. Orbital edema and hemorrhage or damage to 
the extraocular muscles or their innervation can also limit movement of the globe. 
A Significant limitation of both horizontal and vertical eye movements may indicate 
nerve damage or generalized soft -t issue injury. Lim itat ions of globe movements 
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caused by hemorrhage or edema generally improve dur ing the first 1-2 weeks after 
injury. If entrapm ent is present, aJorced duct ion test (traction test) shows restriction 
of passive movement of the eye; however, restriction can also result from edema 
and hemorrhage. This test is performed most easily with the instillation of anes
thetic eyedrops followed by a cotton pledget of topical anes thetic in the inferior 
cul -de-sac for several minutes. Usi ng a toothed forceps, the examiner grasps the 
insertion of the inferior rectus muscle through the conjunctiva and attempts to ro
tate the globe gently up and down. Comparing the intraocular pressure (lOP) as 
measured in primary pos ition and in upgaze usually shows a Signifi cant increase in 
upgaze if the inferior rectus is entrapped. 
Enophthalmos and ptosis oj the globe. These findings occur with large fractures in 
which the orbital soft tissues prolapse into the maxillary sinus. A medial wall frac
ture, if associated with the orbital floor fracture, may Significantly contribute to 
enophthalmos because of prolapse of the orbital tissues into both the ethmoidal and 
the maxillary sinuses. Enophthalmos may be masked by orbital edema immed iately 
foll OWing the injury, but it becomes more apparent as the orbital edema subsides. 
Globe ptosis is often a sign of a sizable fracture. 
Hypoesthesia ill the distribution oj the infraorbital nerve. 
Emphysema oJthe orbit mId eyelids. Any fracture that extends into a sinus may allow 
air to escape into the subcutaneous tissues, This occurs most conlmoaly with me
dial wall fractures. 

In patients with orbital floor fractures, visual loss can result from globe trauma, in
jury to the optic nerve, or increased orbital pressure causing a compartment syndrome 
(discussed in the section Traumatic Visual Loss With Clear Med ia). An orbital hemor
rhage should be suspected if loss of vision is associated with proptosis and increased lOP. 
Inju ries to the globe and ocular adnexa may also be present. 

CT scans with coronal or sagittal views help guide treatment. They allow evaluation of 
fracture size and extraocular muscle relationships. providing information that can be used 
to help predict enophthalmos and muscle entrapment. Despite the publication of multiple 
studi es suggesting neuroi maging criteria for associated extraocular muscle entrapment, 
restrictive strabismus related to blowout fra cture remains a clinical diagnosis, 

The majori ty of blowout or other orbital fl oor fractures do not require su rgical inter
vention. Orbital blowout fractures are usually observed for 5- 10 days to allow swelling 
and orbital hemorrhage to subside. Oral steroids (1 mg/kg per day for the first 7 days) 
decrease edema and may limit the risk of diplopi a from inferior rectus contracture and 
fibrosis. 

An exception to initial observation occurs in pediatric patients. in whom the infe
rior rectus muscle may become tightly trapped beneath a trapdoor fracture (Fig 6-5). In 
these patients, vertical globe excursion is Significantly limited, and CT reveals the inferior 
rectus mu scle within the maxillary sinus. Eye movement may stimulate the ocuJocardiac 
reflex, causing pain , nausea, and bradycardia. Urgent repair should be undertaken in these 
cases. Release of the entrapped muscle without delay may improve the final ocular mot il 
ity result by limiting fibrosis. 
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Figure 6-5 A, 13-year-old patient following blunt trauma to eye and orbit. Attempted gaze up 
and left. Left eye unable to elevate to midline. INote: The pupillary dilation is pharmacologic). 
B. Coronal CT of orbit showing small orbital floor fracture and inferior rectus muscle prolapsing 
into maxillary sinus (arrow). C, Intraoperative view of similar case showing orbital floor defect 
(arrow) enlarged surgically to release and extract inferior rectus muscle. 0 , 2 months postop
eratively, the patient demonstrates resolution of upgaze limitation. (Courtesy of John 8. Holds, MD.) 

Although the indications for surgery are controversial, certain gUideli nes are helpful 
in determining when surgery is advisable: 

Diplopia with limitation oj upgaze and/o r downgaze within 30° oj the primary posi
tion with a positive Jorced du ction tes t result 7- 10 days aJter injury and with radio

logic conJirmation oj a Jracture oj the orbital floor. These findings indicate fun ctio nal 
entrapment of tissues affecting the inferior rectus muscle. Diplopia may improve 
significantly over the course of the first 2 weeks as orbital edema, hemorrhage, or 
both resolve and as some of the entrapped tissues stretch. However, if the fi nd ings 
are stiU present after 2 weeks and if the entrapped tissues are not freed, vertical dip
lopia is likely to persist. As mentioned previously, tight ent rapment of the inferior 
rectus muscle wi th a frozen globe is an indication for immediate repair. 

Enophthalmos that exceeds 2 mm and is cosmetically unacceptable to the patient. En
ophthalmos is usuaUy masked by orbital edema immediately after the trauma, and 
several weeks may pass before the extent of this problem is fuEy appreciated. Ap
propriate measurements must be taken at the in itial evaluation and at subsequent 
visits. If Significant enophthalmos is present within the first 2 weeks in association 
with a large orbital floor fracture, even greater enophthalmos can be ant icipated in 
the future. 
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Large fractures involving at least half of the orbital floor, particularly when associated 
with large medial wall fra ctures (determined by CT). Orbital fractures of this size 
have a high incidence of subsequent Significant enophthalmos. 

Burnstine MA. Clinical recommendations for repair of isolated orbital fl oor fractures: an 

evidence-based analysis. Ophthalmology. 2002; 1 09(7): 1207- 121 O. 

Egbert JE, May K, Ke rsten Re, Kulwin DR. Pediatric orbital floor frac ture: direct extraocular 

muscle involvement. Ophthalmology. 2000; 1 07( 1 0 ): 1875- 1879. 

Harris GJ, Garcia GH, Logani SC, Murphy M L. Correlation of preoperative computed tomog

raphy and postoperative ocular motility in orbital blowou t frac tures. Ophtha! Piast Recol1str 

SlIIg.2000; 16(3P 79- 187. 

Hawes MJ, Dortzbach RK. Surgery on orbital floor frac tures: innuence of time of repai r and 

frac ture size. Ophthalmology. 1983;90{9) : 1066- 1070. 

Jordan DR, Allen LH, White J, Harvey J, Pashby R, Esmaile B. intervention within days 

for some orbital floor fractures: the white-eyed blowout. Ophthal Plast Reconstr Surg. 

1998; 14(6}:379- 390. 

Kersten RC. Blowout fracture of the orb ital floor with en trapment caused by isolated trauma to 

the orbital rim. Alii J Ophtha/mol. 1987;103(2):215 - 220. 

Rhee JS, Kilde J, Yoganadan N, Pintar F. Orbital blowout fractures: experimental evidence for 

the pure hydrauliC theor y. Arch Facial Plast Surg. 2002;4(2) :98- 101. 

Rubin PAD, Bilyk JR, Shore JW. Managemen t of orbital trauma: fractures, hemorrhage, and 

traumatic optic neuropathy. Focal Points: eli/lical Modules for Ophthalmologists. San Fran

cisco: American Academy of Ophthalmolog y; 1994, module 7. 

Management 
W hen surgery is indicated for blowout fractures of the orbita l floor, it generally is prefer
able to proceed with the repair wi thin 2 weeks of the in it ial trauma. Formation of scar 

tissue and contracture of the prolapsed tissue make later correction of entrapment and 
diplopia d ifficult. Larger fract ures in wh ich eventual enophthalmos is an ticipated are also 
more easily repai red within the fi rst 2 \veeks of the trauma; however, satisfactory correc
tion of enophthalmos is often obtainable even if surgery is delayed. 

The surgical approach to blowout fractures of the orbital floor can be made through 
an infraci liary incision or a conjunctival (inferior fornix) incision combined with or with 
out a lateral cantholysis. The approaches through the lower eyeli d have the following steps 
in common: elevation of the periorbita from the orbi tal fl oor, release of the prolapsed tis

sues from the fracture, and, usually, placement of an implant over the fracture to prevent 
recur rent adhesions and prolapse of the orbital tissues. 

The developme nt of m iniplat ing and m icroplating systems and their va rious metal
lic orbital implan ts has Significantly improved the management of large, unstable orbita l 
floor fractures. Orbita l implan ts can be alloplastic (porous polyethylene, Supramid, Gore
Tex, Teflon, siJicone sheet, or titanium mesh) or autogenous (split cranial bone, iliac crest 
bone, or fascia). The harvesting of autogenous grafts requires an additional operative site, 

and bone grafts are ra rely indicated . 
Delayed treatment of blowout fractures to correct debilitating st rabismus and dip

lopia or cosmetically unacceptable enophthalmos may include exploration of the orbital 
floor in an attempt to free the scarred tissues entrapped or prolapsed through the fracture 
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and to replace them in the orbit. Other treatment options include strabismus surgery and 
procedures to camouflage the narrowed pal pebral fi ssure and deep superior sulcus associ
ated with enophthalmos. 

Complications of blowout fracture surgery include decreased visual acuity or blind
ness, diplopia, undercorrection or overcorrection of enophthalmos, lower eyelid retrac
tion, infraorbital nerve hypoesthesia, infection, extrusion of the implant, lymphedema, 
and damage to the lacrimal d rainage system. 

Intraorbital Foreign Bodies 

If foreign bodies within the orbit are radiopaque, they can be localized by plain-film ra
diographs or by CT or magnetic resonance imaging (MRI). Some wooden foreign bodies 
may be missed on CT and are seen better on MRI. However, MRI shou ld be avoided if 
there is a possibility that the fore ign object is fe rromagnetic. If an embedded foreign body 
causes an orbital infection that drains to the skin surface, it is sometimes possible to lo
cate the object by surgically folloWing the fistu lous tract posteriorly. Treatment of orbi tal 
foreign bodies initially involves culturing the wound (or the foreign body if it is removed) 
and administering antibiotics. Foreign bodies should be removed if they are composed of 
vegetable matter or if they are easily accessible in the anterior orbit. In many cases, objects 
can be safely observed without surgery if they are inert and have smooth edges or are lo
cated in the posterior o rbi t. BBs are common intraorbita l foreign bodies and are usually 
best left in place. MRI can be safely performed with a BB in the orbit. 

Fi nkelstein M, Legmann A, Rubin PA. Projectile metallic foreign bodies in the orbit: a ret 

rospective study of epidemiologic factors, management, and outcomes. Ophthallllology. 
1997; I 04(1),96- 1 03. 

McGuckin JF Jr, Akhtar N, Ho VT, Smergel EM, Kubacki EJ, Villafana T. CT and MR evaluation 
of a wooden foreign body in an in vitro model of the orbit. Alii J Neuroradiol. 1996; 17(1 }: 
129- 133. 

Orbital Hemorrhage 

Hemorrhage into the orbit can arise after trauma or surgery or occur spontaneously in 
association with an underlying orbital lymphangioma o r varix. Lateral canthotomy and 
cantholysis, orbital decompression, or surgical drainage is seldom necessary unless visual 
function is compromised by compression of the optic nerve or by increased orbital pres
su re that impedes arterial perfusion. Occasionally, a hematic cyst may form following 
accidental trauma, usually beneath the periosteum. 

Traumatic Visual Loss With Clear Media 

Many patients complain of decreased vision follOWi ng periocular trauma. The decrease 
may be due to associated injuries of the cornea, lens, vitreous, or retina. Pat ients without 
globe damage may also complain of decreased vision because of serosanguinous drain 
age obscuring incident light. In addit ion, swelling of the eyel ids may cause difficulty in 
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opening the eyes sufficiently to clear the visual axis. However, a small percentage of pa
tients have true visual loss without any evidence of globe injury. Visual loss in this setting 
suggests traumatic dysfunction of the optic nerve (traumatic optic neuropathy). Such vi
sualloss usually results from 1 of 3 mechanisms: 

direct injury to the optic nerve from a penetrating wound 
disruption of the blood supply to the optic nerve due to a compartment syndrome, 
in which posttraumatic orbital edema or hemorrhage causes orbital pressure to in
crease above arterial perfusion pressure 
indirect injury caused by force from a frontal blow transmitted to the optic nerve in 
the orbital apex and optic canal 

All patients with decreased visual acuity following periorbital trauma should be im 
mediately examined for evidence of direct globe injury. Two key diagnostic questions 
should be answered when the patient has reduced vision with an apparently normal globe: 

• Is an afferent pupillary defect present? 
• Is there a "tight" orbit? 

Detection of an afferent pupillary defect in the presence of an intact globe strongly sug
gests traumatic optic neuropathy. However, the exam iner must remember that detection 
of an afferent defect may be difficult if the patient has received narcotics that cause pupil
lary constriction. The second key diagnostic indicator is intraorbital pressure. Periorbital 
trauma may cause significant retrobulbar hemorrhage or edema, which can lead to prop
tosis, ptosis, and limitation of extraocular motility. A Schi0tz tonometer or Tono-Pen may 
be used in the emergency room to measu re lOP, which is increased in the tight orbit in 
response to the underlying increased orbital pressure. Although fu ndus examination may 
reveal a central retinal artery occlusion, visual loss is more often caused by occlusion of 
the posterior ciliary arteries, which have a lower perfusion pressure than the central reti
nal artery. 

Patients with a tight orbit, increased lOP, and decreased visual acuity with afferent 
pupillary defect should undergo emergent decompression of the orbit. This is most eaSily 
achieved by disinsertion of the lids from the lateral canthus (lateral canthotomy and can
tholysis), allowing the orbital volume to expand anter iorly. Lateral canthotomy alone does 
not sufficiently increase the orbital volume; inferior cantholysis and sometimes superior 
cantholysis are also required. Surgical relief of the increased orbital pressure is a priority. 
Although lOP is elevated in the setting of traumatic orbital hemorrhage, the elevation 
reflects the increased orbital pressure and is not indicative of glaucoma (although angle
closure glaucoma occurs rarely following retrobulbar hemorrhages). 

If a tight orbit has been ruled out, then a mechanism other than an ischemic compart
ment syndrome should be sought to explain the visual loss. The circumstances suggest 
indirect trauma to the optic nerve. The shock wave from trauma is transmitted through 
the orbital contents and can result in Significant injury. Patients with this disorder usually 
have a hi story of blunt trauma to the frontal region or rapid deceleration of the cranium 
and often have experienced loss of consciousness associated with frontal head trauma. 
Thin -section CT scans of the orbital apex and anterior clinoid process demonstrate frac
tures through or adjacent to the optic canal in many cases. 
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Management 

The proper management of neurogenic vislialloss after blunt head trauma is controver
sial. Observation alone, high-dose cort icosteroids, and surgical decompression of the 
optic canal are all considered reasonable options. Interest in h igh-dose methylpredniso

lone (30 mg/kg loading dose and 15 mg/kg every 6 ho urs) in traumatic optic neuropathy 
is supported by the success of this regimen in the Nalional Acute Spinal Cord Injury Study 
II, in which the regimen was found to produce significan t improvement i.n patients treated 
within 8 hours of injury. When the steroid is given in such high doses, the therapeutic ef
fect appears to derive from the steroid 's anti oxidant, rather than ant i-inflam matory, prop
erties. The success seen with methylprednisolone as therapy for spinal cord injuries may 
not be applicable to the treatment of traumatic optic neuropathy, however; trial data are 
lacking for optic nerve injuries. 

For a time, interest focllsed on surgical decompression of the optic canal in patients 
who fa iled to improve on high-dose steroids. Decompressio n o f the med ial wall of the 
bony optic canal th rough a transethmoidal sphenoidal route undertaken within 5 days 
of injury was purported to return vis ion to patients with indirect traumatic optic neu
ropathy. However, the optimal ma nagement oftraumat ic optic neuropathy remains unre
solved because no large, randomized studies have been carried ou t. A recent mu lticenter, 
prospective, non random ized study fail ed to demonstrate clear benefi t for either cort ico
steroid therapy or optic canal decompression. Successful resu lts with steroid therapy or 
surgical treatment remain anecdotal, and a number of traumatic optic neuropathy cases 
have doclllnented significant visual improvement without therapy. 

Joseph MP, Lessell S, Rizzo J, Mo mose KJ. Extrac ran ial optic nerve decomp ression for trau

mati c optic neuropathy. Arch Ophthalmol. 1990;108(8): 109 1- 1093. 

Levin LA, Beck RvV, Joseph M p, Seiff 5, Kraker R. The treat ment of traumat ic optic neuropa

th)': the International Optic Ne rve Trauma Stud y. Ophthalmology. 1999; 1 06(7): 1268- 1277. 

Levin LA, Joseph M P, Rizzo JF III, LesselJ S. O ptiC canal decompression in indi rect optic ne rve 

trauma. Ophthalmology. t994; I 0 1(3);566- 569. 

Ste insapir KD, Goldberg RA. Traumatic optic neuropathy. SlIrv Ophtha/mol. 1994;38(6) : 

487- 518. 



CHAPTER 7 
Orbital Surgery 

Orbital su rgery requires the delicacy of a neurosurgeon, the strength of an orthopedic sur
geon, and the 3-dimensional sense of a general surgeon. Few other locations of the body 
have so many surgical spaces and so many vital structures within such a small area. Surgi
ca l comfort and success are based on the surgeon's knowledge of the relationships among 
the orbital structures and ability to approach the orbit from different directions and angles 
to ach ieve best access to the pathology. 

Surgical Spaces 

There are 5 surgical spaces within the orbit (Fig 7- 1): 

A 

• the subperiorbital (subperiosteal) surgical space, which is the potential space be
tween the bone and the periorbita 
the extracollal surgical space (periphera l su rgical space), which lies between the 
periorbita and the muscle cone with its fascia 

space 

space 

Sub-Tenon 
space 

muscle 

space 

space 

B 

Figure 7-1 Surgical spaces of the orbit. A, Axial view. 8 , Coronal view. (Modified from Nerad JA 

OculoplastlC Surgery: The Requisites In Ophthalmology Philade/pfll8 Mosby; 200' :350 Used wirh permiSSIOn. illustra

tion by Cyndle C. H. Wooley.) 

107 
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the episcleral (sub-Tenon) surgical space, which lies between the Tenon capsule and 
the globe 

• the intraeanal surgical space (central surgical space), which lies within the muscle 
cone 
the subarachnoid surgical space, which lies between the optic nerve and the nerve 
sheath 

Orbital lesions may involve more than 1 space, and an orbital pathologic process may 
require a combination of approaches. Incisions to reach these surgical spaces via anterior 
or lateral orbitotomies are shown in Figure 7-2. 

Orbitotomy 

Superior Approach 

More orbital lesions are found in the superoanterior part of the orbit than in any other 
location. Lesions in this area can usually be reached through a transcutaneous incision. 
The surgeon must take care to avoid damaging the levator and superior oblique muscles, 
trochlea, lacrimal gland, and sensory nerves and vessels entering or exit ing the orbit along 
the superior orbital rim. 

Transcutaneous incisions 
For procedures in the superior subperiorbital space, an incision through the upper eyelid 
crease offers good access to the superior orbital rim and periosteum, with a well -hidden 
scar. Although it requires addi tional soft-tissue dissection, the cosmetic result is better 
with an eyelid crease incision than with an incision directly over the supraorbital rim. 
After making an upper eyelid crease incision, the surgeon obtains access to the superior 

~v) 
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Figure 7·2 Sites of surgica l entry into the orbit A, Classic Stallard-Wright lateral orbitotomy, 
B, Eyelid crease lateral orbitotomy. C, Latera l canthotomy orbi totomy. 0, Transcaruncular me
dial orbitotomy. E, Frontoethmoidal (Lynch) medial orbitotomy. F, Upper eyelid crease ante rior 
orbitotomy. G, Vert ical eyelid split superomedial orbitotomy. H, Medial bulbar conjunct ival or
bitotomy. I, Subciliary inferior orbitotomy. J, Transconjunct ival inferior orbitotomy. K, Late ra l 
bulbar conjunctiva l orbitotomy. (Illustration by Christine Gralapp after a drawing by Jennifer Clemens.) 
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orbital rim by dissecting superiorly in the postorbicularis fascial plane anterior to the 
orbital septum. After the rim is exposed, an incision is made in the arcus marginalis of 
the rim, and a periosteal elevator is then used to separate the periosteum from the frontal 
bone of the orbital roof. The periosteal dissection is faci litated by init ially keeping the 
periorbita intact, which prevents orbital fa t from obscuring the view during reflection of 
the periosteum. 

Upper eyelid crease incisions may also be used fo r entry into the medial intraconal 
space, which requires exposure of the medial edge of the levator muscle and dissection 
through the intermuscul ar septum extending from the superior rectus to the medial rec
tus muscles. Th is approach may be used for exposure and fe nestration of the retrobulbar 
optic nerve in cases of id iopathic intracranial hypertension. 

Occasionall y, a coronal scalp flap is used to expose superior orbital lesions. This route 
is most helpful fo r transcranial orbitotomies and for extensive lesions of the superior orbit 
and sinuses that require bone removal for access. Although the coronal incision has been 
used to gain access for lateral orbitotomy, this incision requires extensive elevation of the 
temporalis muscle, which may result in cosmetically signi ficant temporal wasting postop
eratively. Alopecia may occur at the site of the scalp incision. 

Paolini S, Santoro A, Missori P, Pichierri A, Esposito V, Ciappetta P. Surgical exposure of lat

era! orbital lesions using a coronal scalp flap and lateral orbitozygomatic approach: clinical 
experience. Acta Netlrochir (Wien). 2006;148(9):959~963. 

Stewart WB, Levin PS, Toth BA. Orbital surgery. The technique of coronal scalp flap approach 
to the lateral orbitotomy. Arch Ophthafmof. 1988; 106(2): 1724~ 1726. 

Transconjunctival incision 
Incis ions in the superior conj unctiva can be used to reach the superonasal, episcleral, 
intraconal, or extraconal surgical spaces; but dissection must be performed medial to the 
levator muscle to prevent postoperative ptosis. 

Vertical eyelid splitting 
Vertical splitting of the upper eyelid at the junction of the med ial and central thirds allows 
extended transconjunctival exposure for the removal of superomedial intraconaI tumors. 
The surgeon incises the eyelid and levator aponeurosis vertically to expose the superome
dial intraconal space. Realignment of the ta rsal plate and aponeurosis with vertical closure 
prevents postoperative ptosis and eyelid retraction, which are like ly to occur if the levator 
muscle is transected horizontally. 

Kersten RC, Kulwin DR. VerticaJ lid split orbitotomy revisited. OphthaJ Plast RecollS!r Surg. 

1999;15(6}:425-428. 

Inferior Approach 

The inferior approach is suitable for masses that are visible or palpable in the inferior con 
junctival for nix of the lower eyelid, as well as fo r deeper infe rior extraconal orbital masses. 
The surgeon can also gain access to int raconallesions by dissecting between the inferior 
rectus and lateral rectus muscles. The inferio r oblique muscle inserts over the macula and 
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may be identified and retracted while intraconal lesions are accessed. This route is a lso 
used to approach the orbital fl oor for fractu re repair o r decompression. 

Transcutaneous incisions 
Visible scarring can be minimized by the use of an infraciliary blepharoplasty incision 

in the lower eyelid and dissection beneath the orbicularis muscle to expose the inferior 
orbital septum an d in ferior orbital rim. An incision in the lower eyelid crease can provide 
the same exposure. but it leaves a slightly more obvious scar. The surgeon can then incise 
the septum to expose the extraconal su rgical space. 

For access to the inferior sub periorbital space, an extended subciliary incision or an 
incision in the lower eyelid crease with downward reflection of the skin and orbicularis 
muscle allows exposure of the rim. At the arcus marginalis of the inferior rim, the perios
teum is incised and elevated to expose the fl oor of the orbit. Fractures of the o rbital floor 
are reached by the subperiosteal route. Transcutaneous incisions made d irectly over the 
orbital rim or in the lower eyelid crease leave a more noticeable scar (Fig 7-3). 

Transconjunctival incisions 
The transconjunctival approach (Fig 7-4) has largely replaced the transcutaneous route 

for exposu re of tumors in the inferior orbit and for management of fractures of the orbital 
floo r and medial wall. To reach the extraconal surgical space and the orbital floor, th e 

surgeon may make an incision through the inferior conjunctiva and lower eyelid retrac
tors. Exposure of the floor is optimized when this incision is combined with a lateral can 
thotomy and cantholysis. The intraconal space may be reached by opening the re flected 
periosteum and retracting the m uscles and in traconal fat. 

Working on the globe surface and ll sing an incision of the bulbar conjunctiva and 
Tenon capsule allows entry to the episcleral surgical space. Th is technique is used to reach 
the extraocular muscles. If the inferior rectus is retracted, the intra conal surgical space can 
be accessed th rough this incisio n. 

Medial Approach 

W hen dissecting in the medial orbit, the surgeon should be carefu l to avoid damaging 
the medial canthal tendon, lacr imal canaliculi and sac, trochlea, superior oblique tendon 

and muscle, in fe rior oblique muscle. and the sensory nerves and vessels along the medial 
aspect of the super ior orbi tal rim . 

Transcutaneous incision 
Tumors within o r near the lacr imal sac, the frontal or ethmoidal sinuses, and the me

dial rectus muscle can be approached through a skin incision (Lynch, or frontoethmoidal, 

Figure 7-3 Lower eyelid retract ion and vis
ible scar following lower eyelid crease inci
sion for f ractu re repair. (Courtesy of Jill Foster. MD.) 
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Figure 7·4 Inferior t ransconjunctival approach to the orbita l floor. A. Canthotomy, cantholysis, 
and conjunctival incision. B, Plane of dissect ion anterior to the orbital septum . (Modified from 

Nerad JA. Oculoplast ic Surge ry: The Requ isites in Ophthalmology. Philadelphia Mosby: 20010335-336. Used with per~ 

mission. Illustration by Cyndie C. H. Wooley.) 

incision) placed vert ically just medial to the insertion of the medial canthal tendon (ap
proximately 9-10 mm medial to the med ial canthal angle). This route is generally used 
to enter the subperiorbital space. The medial canthal tendon can be reflected with the 
periosteum and, therefore, does not need to be incised. 

Superomedial intraconal lesions can be approached through a medial upper eyelid 
crease incision. The superi or oblique tendon must be identified, and dissection is then 
carried out medial to the medial horn of the levator muscle, providing access to the intra
conal space. 

Pelton RW, Patel BC Superomedial lid crease app roach to the medial intraconal space: a 

new technique for access to the optic nerve and central space. Ophthal Plast Reconstr Surg. 

2001, 17(4):241 - 253. 

Transconjunctival incision 
An incision in the bulbar conjunctiva allows entry into the extraconal or episcleral sur
gical space. If the medial rectus is detached, the surgeon can then enter the intraconal 
surgical space to expose the region of the anterior optic nerve for examination, biopsy, or 
sheath fenestration. If the posterior optic nerve or muscle cone needs to be seen well, a 
combined lateral/medial orbitotomy can be performed. A lateral orbitotomy with removal 
of the lateral orbital wall allows the globe to be displaced temporally, thus maximizing 
medial access to the deeper orbit. 
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Transcaruncular incision 
An incisio n through the posterior th ird of th e caruncle or the conjunctiva inlmediately 
lateral to the caruncle allows excellent exposure of the medial periosteum. Dissection car

ried medially, just posterior to the lacrimal sac, allows access to the subperiorbital space 
along the med ial wall. Incision and elevation of the medial periorbita allow exposure of 
the medial orbi tal wall. This incision has the advantage of providing better cosmetic re
sults than the traditional frontoethmoidal, or Lynch, incision, but the surgeon must be 
careful to protect the lacrimal canaliculi and to rernain posterior to the lacrimal apparatus. 
The combination of the transcarul1cuiar route with an inferior transconjul1 ctival incision 
allows extensive exposu re of the inferio r and medial orbit. This approach provides access 
for repair of med ial wall fractures, for med ial orbital bone decompression, and for drain 
age of medial subperiosteal abscesses. 

Goldberg RA , Mancini R. Derner JL. The transcaruncular approach: surgical anatomy and 
technique. Arch Facial Plast Surg. 2007;9(6):443- 447. 

Graham SM. Thomas RD. Carter KD. Nerad JA. The transcaruncular approach to the medial 
orbi tal wall. Laryngoscope. 2002; 112(6 ):986- 989 . 

Tsirbas A. Kazim M. Close L. Endoscopic approach to orbital apex les ions. Ophthal Plas! Re~ 
collstr SlIrg. 2005;2 1(4):271 - 275 . 

Lateral Approach 

A lateral orbitotomy approach is used when a lesion is located within the lateral intraconal 
space, behind the equator of the globe, or in the lacrimal gland fossa. As the orbits are 
relatively shaLl ower in children than in adults, extensive exposure of the orbits without 
the need for bone removal may be possible in child ren. The traditional S-shaped StaUard
Wright ski n incision, extending from beneath the eyebrow laterally and curving down 
along the zygomatic arch, allowed good exposure of the lateral ri m but left a noticeable 
scar. It has largely been replaced by newe r approaches for lateral orbital exposure, through 
either an upper eyelid crease incision or a lateral canthotomy incision. Both of these ap
proaches allow exposure of the lateral orbital rim and anterior portion of the zygomatic 
arch with refl ection of the temporalis muscle and the periosteum of the orbi t. Dissecting 
through the periorbita and th en intermuscular septum either above or below the lateral 
rectus muscle and posterior to the equator of the globe provides access to the retrobulbar 
space. The retrobulbar optic nerve may be reached this way and fenestrated in cases of 
idiopathic intracranial hypertension . 

If a lesion cannot be adequately exposed through a soft -tissue latera l incision, an os
cillating saw is used to remove the bone of the lateral rim to expose the underlying peri
orbita, which is then opened. An operating microscope is often usefu l dur ing intraorbital 
surgery, especially if dissection proceeds inside the muscle cone. Good exposure of the 
intraconal surgical space can be achieved with retraction of the lateral rectus muscle. Tu
mors can occasionally be prolapsed into the incision by application of gentle pressure over 
the eyelids. A cryosurgical probe or Allis force ps can be used to provide firm traction on 
encapsulated tumors. In cavernous hemangiomas, a suture through the les ion allows not 
only traction but also slow decompression of the tumor to faci li tate its removaL 

Complete hemostasis should be accomplished before closure. To help prevent postop
erative intraorbital hemorrhage, an external drai n may be placed through the skin to reach 
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the deep orbital tissues. The lateral orbital rim is usually replaced and may be sutured 
back into place through predrilled tunnels in the rim. Alternatively, the surgeon may use 
rigid fixation with plating systems. The overlying tissues are then returned to their nor
mal positions and sutured. The use of steel wire is avoided because it can cause artifacts 

on follow-up CT scans. The surgeon closes the periosteum loosely to allow postoperative 
hemorrhage to decompress. 

Goldberg RA, Shorr N, Arnold AC. Garcia GH. Deep transorbital approach to the apex and 

cavernous sinus. Ophthal Plast ReconstrSurg. 1998;14(5):336-341. 

Kersten Re, Kulwin DR. Optic nerve sheath fenestration through a lateral canthotomy inci

sion. Arch Ophthalmol. 1993;111 (6),870-874. 

Orbital Decompression 

Orbital decompression is a surgical procedure used to improve the volume-ta-space dis
crepancy that occurs primarily in thyroid eye disease (TED). The goal of orbital decompres
sion is to allow the enlarged muscles and orbital fat to expand into periorbital spaces. This 
expansion relieves pressure on the optic nerve and its blood supply and reduces proptosis. 

Decompression historically involved removal of the medial orbital wall and much of 
the orbital floor to allow orbital tissues to expand into the ethmoid and maxillary sinuses. 
The approach was made through the maxillary sinus (Caldwell-Luc) or transcutaneous 
anterior orbitotomy incision. However, when used in patients with inflammatory eye dis
ease featuring enlarged, restricted in ferior rectus muscles, this type of decompression with 
removal of the medial orbital strut may exacerbate globe ptosis, upper eyelid retraction, 
and vertical globe excursion due to prolapse of the muscles into the maxillary sinus and 
downward displacement of the orbital contents. Also, limitation of lateral excursion may 
occur because of prolapse of a tight medial rectus muscle into the ethmoid sinus. 

The approach currently used by many orbital surgeons is a transconjunctival incision 
combined with a lateral cantholysis to dis insert and evert the lower eyelid for exposure 
of the inferior and lateral orbital rims (Fig 7-5). Extension of this incision superonasaUy 
with a transcaruncular approach allows excellent access to the medial orbital wall for bone 
removal and decompression. (A transnasal endoscopic approach to the medial orbit via 

Figure 7-5 Surgical approach to the orbit 
combining lateral canthotomy, inferior trans
conjunctival incision, and medial Lynch in
cision. Lateral orbital rim bone removed. 
(Courtesy of Jill Foster, MO.) 
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the ethmoid sinus may also be useful for the medial wall. ) To allow further decompression 
into the infratemporal fossa, the surgeon rnay remove the lateral orbital rim and reposi
tion it anteriorly at the time of closure. Burring down the medial surface of the lateral 
wall and the sphenoid wing results in additional decompression. This type of procedure 
maximizes volume expansion and "balances" the decompression (Fig 7 -6) , 

Removal of retrobulbar fat at the ti me of decompression further reduces proptosis 
and has also been shown to be beneficial in compressive optic neu ropathy. Decompres
sion through the orbita l roof into th e anterior cranial fossa is rarely advisable. 

B 

c D 

Figure 7-6 "Balanced" orbital decompression. A, Axial view CT scan showing surgical removal 
of areas of the lateral and medial walls on the right side. 8, Coronal CT of same patient with 
views of medial, lateral, and inferior medial bone removal. C, Clinical photograph of th is patient 
prior to surgery. D, Clinical photo of same patient following surgery. (CourtesyofJiII Foster, MD.} 
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Garrity lA, Fatourechi V, Bergstra lh £J , et al. Resu lts of transantral orbital decompression in 
428 patients with severe Graves' ophthalmopathy. Am J Ophtlwlmol. 1993;116(5):533-547. 

Goldberg RA. The evolving paradigm of orbita l decompression surgery [ed itor ial]. Arch Oph . 
lilallllo/. 1998; 11 6(5 ),95- 96. 

Kaeker A, Kazim M, Mu rphy M, Trokel S, Close LG. "Balanced" orbital decompression for se· 
vere Graves' orbitopathy: technique wi th treatment algorithm. Oro/aryl/gol Head Neck Slirg. 
2003; 128(2) ,228-235. 

Perry JO, Kadakia A, Foster lA. Transcaruncu lar orbital decompression for dysthyroid optic 
neuropathy. Ophtha! Plast RecolIstrSurg. 2003; 19(5 ):353-358. 

Richter OF, Stoff A, Olivari N. Transpalpebral decompression of endocrine ophthalmopathy 
by intraorbital fat removal (Olivari technique): experience and progress ion after more than 
3000 operations over 20 years. Plast RecolIstr Surg. 2007; 120( 1): 1 09- 123. 

Trokel 5, Kazim M, Moore S. Orbital fat removal. Decompression for Graves orbitopathy. Oph
lilahl/ology. 1993; 1 00(5) ,674-682. 

White WA, White WL, Shapiro PE. Combined endoscopic medial and inferior orbital decom
press ion with transcutaneous lateral orb it al decompression in Graves' orbi topathy. Ophtlraf
mology. 2003; 110(9), 1827- 1832. 

Postoperative Care for Orbital Surgery 

Measures used to reduce postoperative edema are elevation of the head. iced compresses 
on the eyelids, admin istrat ion of systemic steroids, and placement of a drain (if used, the 
drain is removed in 24-36 hours). Visual acuity should be checked at frequent intervals in 
the fi rst 12 hours after surgery. SystemiC antibiot ics may be given. Patching of the opera
tive site should be discouraged because it can delay diagnosis of a postoperative hemor
rhage. Ice packs mi nimize swell ing and still allow frequent observation of the operative 
site and vision monitoring. 

Special Surgical Techniques in the Orbit 

Fine- need le aspiration biopsy (FNAB) may have value in selected cases of lymphOid le
sions. secondary tumors invading the orbit from the sinuses. suspected metastat ic tumors. 
and blind eyes with optic nerve tumors. The technique is not very effective for obtaining 
tissue from fibrous lesions, from which it is difficult to aspirate cells. Although FNAB has 
not been considered a good technique for biopsy of lymphoproli ferative disorders, it may 
assist in the diagnosis of selected cases when used with flow cytometry with monoclonal 
antibodies or polymerase chain reaction analys is. FNAB is performed with a 4-cm 22- or 
23-gauge needle attached to a syringe in a pistol-grip syringe holder. The needle is passed 
through the skin or conjunctiva. If necessary. the needle can be guided into the tumor by 
ultrasonography or computed tomography. Cells (and occasionally a small block of tis
sue) are aspirated fro m the lesion. A skilled cytologist is required to study the specimen. 
See BCSC Section 4, Ophlhalmic Pathology and Intraocular Tumors, for further discussion 
ofFNAB. 

Masses or traumatic injuries may involve the skull base. including posterior and su
perior aspects of the orbit. Advanced surgical techniques provide access to these areas via 
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a frontal craniotomy or frontotemporal-orbitozygomatic approach. Such operations often 
require the combined efforts of the orbita l surgeon, neurosurgeon, and otorhinolaryngol
ogist. The neurosurgeon provides orbital access fo r the oculofacial surgeon by removing 
the fro ntal bar and the orbital roof, giving unparalleled access to superior apical lesions. 
These techniques allow removal of tumors such as men ingiomas, fibrous dysplasia, hem
angiomas, hemangiopericytomas, schwannomas, and gliomas that might not otherwise 
be resectable. In addition, the frontotemporal-orbitozygomatic approach provides access 
to the intracranial optic canal for decompression. 

McDermott MW, Durity FA, Rootman J. Woodhurst WB. Combined frontotemporal

orbitozygomatic approach for tumors of the sphenoid wing and orbit. Neurosurgery. 1990; 
26( 1),107-1 16. 

Shrivastava RK, Sen C, Costantino PO, Della Rocca R. Sphenoorbital menigiomas: surgica l 

limitations and lessons learned in the ir long-term management. J Neurosurg. 2005;103(3): 

491-497. 

Complications of Orbital Surgery 

The surgeon can reduce complications from orbital surgery by perfor ming a complete 
preoperative evaluation with orbi tal imaging when indicated, choosing the appropriate 
surgical approach, obtaining adequate exposure, carefully manipulating the tissues, main
taining good hemostasis , and using a team approach when appropriate. 

Decreased or lost vision is a serious complication of surgery that may be caused by 
excessive traction on the globe and optic nerve, contusion of the optic nerve, postopera
tive infection, or hemorrhage. which leads to increased orbital pressure and consequent 
ischemic injury to the optic nerve. A patient who has severe orbital pain postoperatively 
should be evaluated immed iately for possible orbi tal hemorrhage. If this pain is associated 
with decreased visual acuity, proptosis. ecchymosis. increased intraocular pressure, and 
an afferent pupillary defect, the surgeon should consider openi ng the wound to minim ize 
the effects of the compartment syndrome, evacuating any hematoma, and controlling ac
tive bleeding. 

Hypoesthesia in the distribution of the infraorbital nerve may follow manipulation of 
the orbital floo r after fracture repair or orbital fl oor decompression. Other complications 
of decompression such as downward displacement of the globe and postoperative exac
erbation of upper eyelid retraction, were discussed previously. Motility disorders may be 
caused or exacerbated by orbital surgery. Actively inflamed TED may increase the risks of 
postoperative restrictive myopathy and enlarged muscle displacement in orbital decom
pression. In tumor resect ion in the superior orbit, the superior division of the thi rd cranial 
nerve is especially susceptible to int raoperative inju ry. The Ciliary ganglion is at risk in 
lateral approaches to the intraconal space. Other complications of orbi tal surgery include 
ptosis, neuroparalyt ic keratopathy, pupillary changes, vi treous hemorrhage, detached ret
ina, hypo esthesia of the forehead, kerat itis sicca, cerebrospinal flui d leak, and infection. 

Kersten RC. Nerad lA. Orbital surgery. In: Tasman W, Jaeger EA, eds. Duane's Clin ical Ophthal
mology. Philadelphia: Lippincott-Raven; 2005. 

Purgason PA, Hornblass A. Complications of surgery for orbital tumors. Ophthal Plast Recoll 
sir Surg. 1992;8(n88- 93. 



CHAPTER 8 
The Anophthalmic Socket 

It is occasionally necessary to remove an eye or the contents of an orbit to enhance patient 
comfort and cosmesis, to protect the vis ion in the fellow eye, or to safeguard li fe. With loss 
of an eye, the patient can suffer depression or a degraded self-image. The ophthalmologist 
can ass ist the patient both before and after anophthalmic surgery by providing reassur
ance and psychological support. Discussions of the procedure, the rehabilitation process, 
and expected functional changes can help the patient with adjustment. With very few 
exceptions, the monocular patient may resu me the full range of home, vocational, and 
athletic activit ies. 

When resum ing full ac tivity, however, patients should take a cautious approach to 
allow adjustment to the loss of some depth perception and visual field . This may result 
in occupational limitations. The ophthalmologist can help safeguard the remai ni ng eye 
through regular foLlow-up exami nations and the prescription of polycarbonate safety 
glasses for full -time wear. 

The indications for 3110phthalmic surgery are diverse, and the procedure of choice 
varies. Enucleation involves removal of the entire globe while preserving other orbital tis
sues. Evisceration is the removal of the intraocu lar contents (lens, uvea, retina, vitreous, 
and sometimes cornea), leaving the sclera and extraocu lar muscles intact. Exenteration 
refers to the removal of some or all of the orbital tissues, including the globe. The cosmetic 
goals in anophthalmic surgery are to minimize any condition that draws attention to the 

anophthalmia. Surgical efforts to produce orbital and eyel id symmetry and to promote 
good prosthetic position and motility enhance cosmesis. 

Brady FB. A Singular View: Tile Art of Seeillg Witll Olle Eye. 6th ed. Vienna, VA: Michael 0. 
Hughes; 2004. 

Coday MP, W<lrner MA, Jahrling KV, Rubin PA. Acquired monocular vision: functional conse
quences from the p<lti ent's perspective. Opllthal Plast ReeOllstr Surg. 2002;l8( l ):56-63. 

Enucleation 

Enucleation allows for the complete histologic examination of the eye and optic nerve. It 
reduces the concern that surgery might contribute to the risk of sympathetic ophthalmia 
in the fe llow eye. Enucleation is always the procedure of choice if the nature of the intra
ocular pathology is unknown or if ocu lar tumor is suspected. 

Enucleation is indicated for primary intraocular malignancies not amenable to al 
ternative modes of therapy such as external-beam irradiation o r episcleral plaque 

117 
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brachytherapy. Retinoblastoma and choroidal melanoma are the ocular tumors that most 
commonly require enucleation. When enucJeation is performed for an intraocular tumor, 
the surgeon must take care to avoid penetrat ing the globe duri ng surgery and to handle 
the globe gently to minimize the risk of d isseminati ng tumor cells. In cases of suspected 
retinoblastoma, the surgeon should obtain a long segment of optic nerve with the enucle

at ion spedmen to increase the chance of complete resection of the tumor. A lateral can
thotomy or superomedial approach during enucleat ion surgery may provide the desired 
surgical exposure. 

Blind eyes wi th opaque media should be suspected of harboring an occult neoplasm 
unless another cause of ocu lar disease ca.n be surm ised. Although bl ind or phthisical eyes 
are not at increased risk for malignancy, a tumor can occasionally be the cause of globe 
degeneration. Ultrasonography is useful in evaluating these eyes and plan ning proper 
management. 

In severely traumatized eyes, early enucleation may be considered if the risk of sym
pathetic ophthalmia and harm to the remaining eye is judged to be greater th an the li ke
lihood of recovering useful vision in the traumatized eye. Sympathetic ophthalm ia is 
thought to be a delayed hypersensit ivity im mune response to the uveal ant igens. Enucle
at ion with complete removal of the uveal pigment may be beneficial in preventing a sub
sequent immune response. The incidence of sympathetic ophthalm ia is est imated to be 
0.03 in 100,000 per year. The condit ion has been reported to occur from 9 days to 50 years 
after corneoscleral perforation . The in freq uency of sympathetic ophthalmia, coupled with 
improved med ical therapy for uveitis, has made early enucleat ion str ictly for prophylaxis a 
debatable practice. (See BCSC Section 9, {lltraocu{ar l llf!ammatioll alld Uveitis, Chapter 6, 
for additional detailed information.) 

Pajnful eyes without useful vision can be managed with enucleation or evisceration. 
Patients with end-stage neovascular glaucoma, chroni c uveitis, or previously traumatized 
blind eyes can obtain dramatic relief from discomfort and improved cosmesis with ei ther 
procedure. For debilitated patients unable to undergo surgery and rehabilitation, retro
bu lbar injection of ethanol may provide adequate pain relief. Retrobulbar injection of 
chlorpromazine has also been reported to reduce pa in. Serious complicati ons of retro
bu lbar inj ections of ethanol and chl orpromazine include chron ic orbital infl ammation, 
fib rosis, and pain. In nonpain ful, disfigured eyes, it is generally advisable to consider a 
trial of a cosmetic scleral shell at fi rst. [f to lerated, scleral shells can give excellent cos mesis 
and motil ity. 

Calor A, Davis IL, Flynn HW Jr, et at. Sympat hetic ophthalmia: incidence of ocular complica

tions and vision loss in the sympathizing eye. AmI Ophthalmol. 2009; 148(S):704-7 10.e2. 

Guidelines for Enucleation 

A fu nctionally and aesthetically acceptable anophthalm ic socket must have the fo llowing 
components: 

• an orbital implant of sufficient volume centered within the orbit 
a socket lined with conjunctiva or mucous membrane with forn ices deep enough 
to hold a prosthes is 
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eyelids with normal appearance and adequate tone to support a prosthesis 
good transmission of motili ty from the implant to the overlying prosthesis 
a comfortable ocular prosthesis that looks similar to the normal eye 

Enucleation can be performed satisfactorily under local or general anesthesia; how
ever, most patients prefer general anesthesia or sedation when an eye is removed. 

Enucleation in Childhood 

Enucleation in early ch ildhood, as well as congenital anophthalmia or microphthalmia, 
may lead to underdevelopment of the involved bony orbit with secondary facial asym
metry. Orbital soft-tissue volume is a critical determinant of orbital bone growth. When 
enucleation is necessary in childhood, a large implant should be used to replace orbital 
volume. An adult-sized implant should be placed as soon as possible to encourage sym
metrical orbital bone growth. Volume loss in the adul t 31lOphthalmic socket may be ad
equately replaced by a 20- 22-mm sphere implant. Rarely should an implant smaller than 
18 mm be used, even in the very young. 

Autogenous dermis-fat grafts are used successfull y as anophthalmic implants in chil
dren. These grafts may grow along with the expanding orbi t. The opposite effect has been 
observed in adults, in whom a loss of volume generally occurs when dermis-fat grafts are 
used as primary anophthalmic implants. 

Heher KL, Katowitz JA, Low IE. Uni lateral dermis-fat graft implantation in the pediatric orbit. 

Ophtha[ Plast Reconstr Sllrg. 1998; 14 (2):81-88. 

Intraoperative Complications of Enucleation 

Removal of the wrong eye 

This is one of the most feared complications in ophthalmology. Taking a "time out" to 
reexamine the chart, the operative permit, and the patient with ophthalmoscopy in the 
operating room immed iately before enucleation is of critical importance. Marki ng the 
ski n near the eye to be enucleated and having the patient and famiJy point to the involved 
eye give further assurance. 

Recommendations of American Academy of Ophthalmology Wrong-Site Task Force. Novem

ber 2008. Available at: http:// one.aao.org/CE/PracticeGuidelines/Patient_ Content.aspx ?cid= 

dOdb838c-2847 -4535-baca-aebab30 1121 7. Accessed July I, 20 I O. 

Ptosis and extraocular muscle damage 

Avoiding excessive dissection, especially near the orbital roof and apex, reduces the chance 
of damaging the extraocular m uscles, the levator muscle, or their innervation. 

Evisceration 

Evisceration involves the removal of the contents of the globe, leaving the sclera, extraocu
lar muscles, and optic nerve intact. Evisceration should be considered only if the presence 

of an intraocular malignancy has been ruled out. 
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Advantages of Evisceration 

Less disruption of orbital anatomy. T hus, the chance of injury to extraocular muscles 
and nerves and atrophy of fa t is reduced with less dissection within the orbit. The 
relationships between the muscles, globe, eyelids, and fornices remain undisturbed. 
Good motility of the prosthesis. The extraocular muscles remain attached to the 
sclera. 

Treatment of endophthalmitis. Evisceration is preferred by some surgeons in cases of 
endophthalmitis because extirpation and drainage of the ocular contents can occur 
without invasion of the orbit. The chance of contam ination of the o rbit with pos
sible subsequent orbi tal cellulitis or intracranial extension is therefore theoretically 
reduced. 
A technically Simpler procedure. Performing this less invasive procedure may be 
important when general anesthesia is contraindicated or when bleeding disorders 

increase the risk of orbital dissection. 
Lower rate of migration, extrusion, and reoperation. 

Disadvantages of Evisceration 

Not every patient is a candidate. Evisceration should never be performed if an ocu
lar tumor is suspected. Severe phthisis bulbi is a contraindication to evisceration. 
Theoretical increased risk of sympathetic ophthalmia. Initial report of 4 cases more 
than 25 years ago has not been subsequently confirmed by additional case reports. 
Evisceration affords a less complete specimen for pathologiC examinations. 

Levine MR, POll CR, Lash RH. Evisceration: is sympathetic ophthalmia a concern in the new 

millennium? The 1998 Wendell Hughes Lecture. Ophthal Plast Recol1str Sflrg. 1999; 15( I }:4- 8. 

Techniques of Evisceration 

Evisceration can be performed with either retention or excision of the cornea. The cornea 
can be retained if it is of normal th ickness and shows no active corneal disease. The cor
neal epithelium and endothelium should be removed at the time of surgery. If there is mUd 
thinning of the cornea, a bridge flap of conjunctiva and Tenon capsule can be brought 
down from the bulbar area just above the cornea and sutured over the cornea. This tech
nique has the advantage of allOWing placement of a larger implant, thus enhancing orbi tal 
volume. The disadvantage is that the cornea may erode eventuall y. with possible extrusion 
of the implant. Regardless of the technique used for evisceration, all visible pigmented 
uvea should be removed before the implant is placed . 

If there is active disease in the cornea, the cornea shou ld be excised and the implant 
sutured within the sclera. Posterior relaxing incisions of the sclera (radially in each quad
rant or concentric to the optic nerve) may be used to allow placement of a larger implant. 

Lucarelli MJ, Kaltreider SA. Advances in ev isceration and enucleation. Focal Points: Clinical 
ModulesJor Ophthalmologists. San Francisco: American Academy o fOphth almo!ogy; 2004, 

module 6. 

Massry GG. Holds J8. Evisceration with scleral modification. Ophtha! Plast Recollstr Surg. 
200 1;1(l)N2-47. 
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Orbital Implants 

The implant's fun ction is to replace lost orbital volume, maintain the structure of the orbit, 
and impart motility to the overlying ocular prosthesis. Modern impl ants are usually either 
spheres or buried implants with anterior surface projections to which the extraocular mus
cles can be attached. Spherical implants may be grouped accord ing to the materials from 
which they are manufactured: inert materia ls, slich as glass, silicone, or methylmethacry

late; and biointegrated materials, such as hydroxyapatite or porous polyethylene (Fig 8-1). 
The latter are designed to be incorporated by soft-tissue ingrowth into the socket. 

Inert spherical implants provide comfort and low rates of extrusion. They are con
sidered an appropriate cost-effective cho ice in patients not requi ring implant integration. 
Disadvantages of nonporous implants include decreased motility and implant migra
tion. Inert implan ts transfer motility to the prosthesis only through passive movement 
of the socket. Buried motili ty implants with anterior surface projections push the overly
ing prosthesis with direct fo rce and can improve prosthet ic motili ty. The an terior surface 
projections, however, may pinch the conjunctiva between the implant and the prosthesis, 
leading to a pain ful socket or implant erosion . 

Hydroxyapatite and porous polyethylene implants allow for dr ill ing and placement of 
a peg to integrate the prosthesis directly with the moving implant. Pegging is usually car
ried out 6- 12 months after enucleation. Although pegged porous implants offer excellent 
motili ty, they also have a higher rate of postoperative complications, including inflam 
mation and exposure. It should be noted that the majority of porous implants are never 
pegged and are able to achieve adequate motility. 

Locations for implants are either within the Tenon capsule or behind the posterior 
Tenon capsule in the muscle cone. Spheres may be covered with other materials such as 
sclera (homologous or cadaveric) or autogenous fascia, which serve as further barriers to 
migration and extrusion. Secu re closure of Tenon fascia over the anterior surface of an 
anophthalmic implant is an important barrier to later extrusion. 

Extraocular muscles should not be crossed over the front surface of a sphere implant 
or pu rse-stringed anteriorly because the implant migrates when the muscles slip off the 
anterior surface. Muscles sutured into the no rmal anatomical locatio ns, e ither directly 
to the implant or to sclera or autogenous fascia surrounding the implant, allow superior 
motili ty and prevent migrat ion. 

Figure 8-1 Porous polyethylene orbital im
plant. rCourresy of Vikram D. Durairaj. MD.) 
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Following enucleatio n surgery, an acrylic or silicone conformer is placed in the con
junctival forn ices to mainta in the conjunctival space that will eventually accom modate 
the prosthesis. 

Prostheses 

An ocular prosthesis is fitted within 4-8 weeks after enucleation o r evisceration . The ideal 
prosthesis is custom fitted to the exact dimensions of the orbit after postoperative edema 
has subsided. Premade or stock eyes are less satisfactory cosmeticall y, and th ey lim it pros
thet ic motility. In addi t ion, they may trap secretions between the prosthesis and the socket. 

The American Society of Ocularists is an internat ional nonprofit professional and 
educational organization founded by techn icians specializing in the fabrication and filling 
of custom ocular prosthetics. 

Custer PL, Kennedy RH, Woog JJ , Kaltreider SA, Meyer DR. Orbita l implanls in enucle
ation surgery: a repor t by the Amer ican Academy of Ophthalmology. Ophthalmology. 
2003;110(10),2054-206 1. 

Custer PL, Trinkaus KM , Fornoff ]. Comparati ve motility of hydroxyapatite and alloplastic 

enucleation implants. Ophthalmology. 1999; 106(3):5 13-5 16. 

Edelstein C, Shields CL, De Potter p, Shields JA. Complications of motil ity peg placement for 

the hydroxyapatite orbital implant. Ophthalmology. 1997; 1 04( 1 0): 1616- 162 1. 

Anophthalmic Socket Complications and Treatment 

Deep Superior Sulcus 

Deep superior sulcus deformity is caused by decreased orbi tal volume (Fig 8-2) . The sur
geon can COrrect this deformity by increasing the orbital volume th rough placement of 
a subperiosteal secondary implant on the orbital floo r. This implant pushes the initial 
implant and superior orbital fa t upward to fi ll out the superior sulcus. Dermis- fat grafts 
may be implanted in the upper eyelid to fi ll out the su lcus, but eyelid contour and func
tion may be damaged and the graft may undergo resorption. Superior sulcus deform ity 
can also be corrected with replacement of the original implant wi th a larger secondary 
implant. Alternatively, mod ification of the ocu lar prosthesis may be used to correct a deep 
superior sulcus. 

Figure 8-2 Superior sulcus deformity follow
ing enucleation of right eye. 
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Contracture of Fornices 

Preventing contracted fornices in cludes preserving as much conj unctiva as possible and 
limiting d issection in the fornices. Placing extraocular muscles in their normal anatomical 
posit ions also minimizes shortening of the for nices. It is recommended that the patient 
wear a conformer as much as possible postoperatively to minimize conjunctival shorten
ing. Conformers and prostheses should not be removed for periods greater than 24 hours. 
The prosthesis can be removed frequently and cleaned in the presence of infection but 
should be replaced promptly afte r irrigation of the socket. 

Exposure and Extrusion of Implant 

Implants may extrude if placed too far forwa rd or if closure of anter ior Tenon fascia is 
not satisfactory. Postoperative infection, poor wound healing, poorly fitt ing prostheses or 
conformers, and pressure points between the implant and prosthesis may also contribute 
to extrusion of the implant. Exposed implants are subject to infection. Although small 
defects over porolls implants may rarely close spontaneously, most exposures should be 
covered with scleral patch grafts or autogenous t issue grafts to promote conjunctival heal
ing (Fig 8-3). 

A dermis-fat graft may be used when a limited amount of conjunctiva remains in 
the socket. This graft increases the net amount of conjunctiva available as the conjunc
tiva reepithelializes over the front surface of the dermis. Unpredictable fat resorption is a 
serious drawback to the dermis-fat graft technique in adults. However, as stated earlier, 
dermis- fa t grafts in child ren appear to continue to grow along with the surrounding orbit 
and m ay help st imu late orbital development if enucleation is required du ring infa ncy or 
childhood. 

Figure 8-3 Large exposure of the porous polyethylene orbital implant in a patient who had 
undergone evisceration for trauma. (Courresy of Marrin DeVOTO, MD.) 
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Contracted Sockets 

Causes of contracted sockets include 

radiation treatment (usually as treatment of the tumor that necessitated removal of 
the eye) 
extrusio n of an enucleation implant 

• severe initial injury (a lkali burns or extensive lacerations) 
• poor surgical techniques (excessive sacrifice or destructio n of conjunctiva and 

Tenon capsulei traumatic dissectio n within the socket causing excessive scar tissue 
formation) 
multiple socket operations 
removal of the conformer or prosthesis for prolonged periods 

Sockets are considered to be contracted when the fornices are too small to retain a 
prosthesis (Fig 8-4). Socket reconstruction procedures involve incision or excision of the 
scarred tissues and placement of a graft to enlarge the fo rnices. Full-thickness mucous 
membrane grafting is preferred because it allows the grafted tissue to match conjunctiva 
histologically. Buccal mucosal grafts may be taken from the cheeks (beware of damaging 
the duct to the parotid gland) or from the upper lip, lower lip, or hard palate. Goblet cells 
and mucus production are preserved. 

Contracture of the fo rnices alone (more common with the in fe rior forn ix) usually is 
associated with milder degrees of socket contracture. In these cases, the buccal mucosal 
graft is placed in the defect, and a sil icone sheet is attached by sutures to the superior or 
inferior orbital rim, depending on which fornix is involved. In 2 weeks, the sheet may be 
removed and a prosthesis placed. 

Anophthalmic Ectropion 

Lower eyelid ectropion may result from the loosening of lower eyelid support under the 
weight of a prosthesis. Frequent removal of the prosthesis or use of a larger prosthesis 

Figure 8·4 Socket contraction of right anophthalmic orbit. Note obliteration of conjunctival 
fornices. Patient is unable to wear an ocular prosthesis. 
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accelerates the development of lid laxity. Tightening the lateral or medial canthal ten 
do n may remedy the situation. Surgeons rnay combine ectropion repair with correction 
of eyelid retraction by recessing the inferior retractor muscle layer and grafting mucous 
membrane tissue in the inferior forn ix. 

Anophthalmic Ptosis 

Ptosis of the anophthalmic socket results from superotemporal migration of sphere im
plants, cicatricial tissue in the upper forn ix, or damage to the levator muscle or nerve. 
Small amounts of ptosis may be managed by modification of the prosthesis. Greater 
amounts of ptosis require tightening of the levator aponeurosis. This procedure is best 
done under local anesthesia with intraoperative adjustment of eyelid height and contour 
because mechanical fo rces may cause the surgeon to underestimate true levator fun ction. 
Ptosis surgery usually improves a deep sulcus by bringing the preaponeurotic fat forward . 
Mild ptosis may be corrected with conjunct iva/M uller muscle resection. Frontalis suspen
sion is usua lly a less acceptable procedure because there is no visual drive to stimu late 
contracture of the frontalis muscle to elevate the eyelid. 

Lash Margin Entropion 

Lash margin entropion, trichiasis, and ptosis of the eyelashes are common in the anoph
thalmic socket. Contracture of fornices o r cicatricial ti ssue near the lash margin contrib
utes to these abnormalities. Horizontal tarsal incisions and rotation of the lash margin 
may correct the problem. In more severe cases, splitt ing of the eyelid margins at the gray 
Line with mucous membrane grafting to the eyelid margin may correct the entropic lash 
margin. 

Cosmetic Optics 

The style of frames and tinted lenses chosen fo r spectacles ca n help camouflage residual 
defects in reconstructed sockets. PillS (convex) lenses or minus (concave) lenses may be 
placed in the glasses in front of the prosthesis to alter the apparent size of the prosthesis. 
Prisms in the glasses may be used to change the apparent vertical position of the prosthesis. 

Kaltreider SA, Lucarelli MJ. A simple algor ithm for selection of implant size for enucleation 

and evisceration: a prospective study. Ophthal Plast Reconstr Surg. 2002;18(5):336-341. 
Neuhaus R, Hawes MJ. Inadequate inferior cul -de-sac in the anophthalmic socket. Ophthal

mology. t 992;99(1): 153- 157. 

Smit TJ, Koornneef L, Zonneveld FW, Groet E, Otto AJ. Computed tomography in the assess

ment of the postenucleation socket syndrome. Ophthalmology. 1990;97( 10): 1347- 135 1. 

Smit TJ, Koornneef L. ZonneveJd FW, Groet E. Otto AJ. Primary and secondary implants in 

the an ophthalmic orbit: preoperative and postoperative computed tomographic appearance. 

Ophthalmology. 199 t ;98( I): 1 06- ILO. 
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Exenteration 

Exenteration involves the removal of the soft tissues of the orbit, including the globe. 

Considerations for Exenteration 

Exenteration should be considered in the following circumstances: 

Destructive tumors extending into the orbit from the sinuses, fa ce, eyelids, conjunc
tiva, or intracranial space (Fig 8-5), However, exenteration is not indicated for all 

such tumors: some are responsive to radiation, and some have extended too far to 
be completely removed by surgical excision. 
Intraocular melal10mas or retinoblastomas that have extended outside the globe (if 
evidel1ce of distant metastases is excluded). When local control of the tumor would 
benefit the nursing care of the patient. exenterat ion is indicated. 
Maligl1al1t epithelial tumors of the lacrimal glal1d. Although the procedure is some~ 
what controversial, these tumors may requi re extended exenteration with radical 
bone removal of the roof, lateral ,vall , and fl oor. 
Sarcomas and other primary orbital malignancies that do not respond to nonsurgical 
therapy. Some tumors such as rhabdomyosarcomas that were previously treated by 
exenteration are now initially treated by radiation and chemotherapy. 
Fungal infection. Subtotal or total exenteration may be necessary for the manage
ment of orbital zygomycosis. which occurs most com monly in patients who are dia
betic or immunosuppressed. However. attention is now being foc lised on achieving 
control through more limited debridement of involved orbital tissues. 

Figure 8-5 Orbital exenteration and osseointegrated prosthesis. A, Exenterated socket for 
sebaceous cell carcinoma. B. Prosthesis in place, retained with magnets attached to bone
anchored framework. (Courresy of Jeffrey A. Nerad, MD.) 
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Types of Exenteration 

Exenteratio ns vary in the amount of tissue that is removed. Following are the types of 
exenteration: 

Sublolal. The eye and adjacent intraorbital tissues are removed such that the le
sion is locally excised (leaving the periorbita and part or all of the eyelids). This 
technique is used for some locally invasive tumors, for debulking of disseminated 
tumo rs, o r for partia l treatment in selected patients. 
To/n/. All intraorbital soft tissues, including periorbita, are removed, with or with
out the skin of the eyelids. 
Extended. AU intraorbital soft tissues are removed, together wi th adjacent struc
tures (usually bony walls and sinuses). 

The technique selected depends on the pathologic process. The goal is to remove all 
lesions along wi th appropriate margins of adjacent tissue while retaining as much healthy 
tissue as possible. Following removal of the orbital contents, the bony socket may be al
lowed to spontaneously granulate and epithelialize or may be covered by a split-thickness 
skin graft, which may be placed onto bare bone or over a temporalis muscle or temporo
parietal fascial nap. 

1 

Bartley GB, Garrity JA, Waller RR, Henderson JW. Ilstrup DM. Orbital exenteration at the 
Mayo Cli nic 1967- 1986. Ophthalmology. 1989;96(4),468-474. 

Goldberg RA, Kim JW. Shorr N. Orbital exenteration: resu lt s or an individualized approach. 
Ophtlwf Plast Recollstr Surg. 2003; 19(3):229-236. 

Levin PSt Dutton JJ. A 20·year series of orb ital exenteration. Alii J Ophthalmol. 1991 ; 11 2(5): 

496- 50 1. 

YeatH RP. Ma ri on JR , Weaver RG, Orkubi GA. Removal of the eye with socket ablation: a lim· 
ited subtotal exenterution. Ar,h Ophthalmol. 199 1; I 09(9); 1306- 1309. 



CHAPTER 9 
Facial and Eyelid Anatomy 

Face 

The surgeon who undertakes surgical manipulation of the face should understand its 
anatomy. The structural planes of the face include ski n; subcutaneous tissue; the supelJi
cial musculoaponeurotic system (SMAS) and mimetic muscles; the deep facial fascia; and 
the plane containing the facia l nerve, parotid duct , and buccal fat pad. 

The superfi cial facia l fasc ia , an extension of the superficial cervical fascia in the neck, 
invests the facial mimetic muscles (platysma, zygomaticus major, zygomaticus mi nor, and 
orbicularis oculi), making up the SMAS (Fig 9-1). The SMAS distributes facial muscle 
contractions, fac ilitating facial expression. These muscle act ions are transmitted to the 
skin by ligamentous attachments located between the SMAS and the dermis. The SMAS is 
also conn ected to the underlying bone by a network of fibrous septa and ligaments. Thus, 
facial support is transmitted from the deep fixed structures of the face to the overlying 
dermis. Two major components of this system are the os teo cutaneous ligaments (orbito
malar, zygomatic, and mandibular) and the ligaments formed by a condensation of su
perficial and deep facial fasciae (parot idocutaneous and masseteric). As these ligaments 
become attenuated in conjunction with facial dermal elastosis, facial aging becomes ap
parent. Dissection and reposit ioning of the SMAS have important implications for facial 

cosmetic surgery. 
As the SMAS continues superiorly over the zygomatic arch, it becomes continuous 

with the temporoparietal faSCia (also called the superficial temporal fascia); more supe
riorly, the SMAS becomes continuous with the galea aponeurotica. Interior to the loose 
areolar tissue and the temporoparietal fascia, the deep temporal fascia of th e temporal 
muscle splits and envelops the temporal fat pad, creating deep and superficial layers of the 

deep temporal fascia (see Fig 9- 1 B). 
The mimetic muscles (Fig 9-2) can be grouped into those of the upper face and those 

of the lower face. In the upper face, the frontal is, corrugator, and procerus muscles ani
mate the forehead and glabella. The orbicularis oculi depresses the eyebrows and closes 
the eyelids. The frontalis elevates the eyebrows, and contraction of the muscle causes 
transverse forehead rhyt ids. 

In the lower face, mimetic muscles can be further categorized as superficial or deep. 

The superfiCial mimetic muscles, which receive their neurovascular supply on the poste
rior surfaces, include the platysma, zygomaticus major, zygomaticus minor, and risorius. 
The deep mimetic muscles receive their neurovascular supply anteriorly and include the 

131 
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A 

k\----- Frontalis m. 

Temporal br. - -------
of facial nerve 

, 'F0\4.----Supraorbital n. 

~r------ Supratrochlear n. 

Temporalis m. -----~~ 

~---'>,,- Zygomatic br. 
of facial nerve 

Parotid glalnd--- - ---''-''----'-t--
'i l~~=---Ir--- Buccal br. 

Masseter m.---------fI of facial nerve 

'---+--- SMAS 
Marginal ma.ndiibular---------~~'=__;:~~~ 

br. of facial nerve 

B 

''-7"-- Skin and subcutaneous tissue 

t.\ \!r\\,--- Temporoparietal fascia (SMAS) 

11+lrt-- - Loose areolar tissue 

-tHt--- Oeep temporal fascia 

+1\:\\--- Temporalis m. 
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N rr-- Temporal br. of facial nerve 

f-hL- Masseter m. 

Ittt-- - SMAS 

-ilftI'----- Parotid gland 

rH-H---- Parotidomasseteric fascia 

-ff---- Platysma m. 

Figur.9-1 A, Superficial musculoaponeurotic system (SMAS). Note that the facial nerve 
branches inferior to the zygomatic arch are deep to the SMAS. B, Coronal section of face, The 
temporal branch of the facial nerve is found within the superficial portion of the temporopari
etal fascia (extension of the SMAS). (I/Iustration bV Christine Gralapp.) 
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Orbicularis OGl"'---{ Temporalis 

Levator labii i 
alaeque nasi AII~;:::::--+-#- CClrrugal:or supercilii 

Levator labij su~)eri ,oris' -+~h 

Zygomaticus min,ar---\---'tt-- t-""'::::=7'--'--YT Nasalis, compressor 

Zygomaticus mallar --\-\, 
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Depressor anguli arii, ; ------'.f- '----- Buccinator 

Depressor labii "iln feni'arii:s----- J 

Figure 9-2 Facial mimetic muscles. (llIus/ra tlon by Chrisrine Gra/app,J 

buccinator, mentalis, and levator anguli oris. Other facial muscles include the orbicularis 
oris, the levator labii sllperioris, the levator labii superioris alaeque nasi, the depressor 
anguli oris and the depressor labii inferioris, the masseter, and the temporalis. 

In the neck, the superficial cervical fascia and platysma are continuous with the 
SMAS, and the deep cervical fascia is found on the superficial surface of the strap muscles, 
superior to the hyoid bone. The deep cervical fascia overlies the myelohyoid muscle and 
extends superiorly over the body of the mandible. The parotidomasseteric fascia is a con
tinuation of the deep cervical fascia of the neck. The facial nerve lies deep to this thin layer 
in the lower face. In the temporal region. above the zygomatic arch. this layer is continu
ous with the deep temporal fascia, and the fac ial nerve (frontal branch) lies superficial to 
this fascial layer. 

The facial nerve, cranial nerve VII (eN VII), which innervates the mimetic muscles, 
divides into 5 major branches within or deep to the parotid gland (Fig 9-3): temporal 
(frontal ), zygomatic, buccal, marginal mandibular, and cervical. Landmarks identify
ing the depth of the nerve have special Significance. In general , dissection deep to the 
SMAS and deep to eN VII (on top of the deep temporalis fascia) in the upper face and 
temporal region avoids the frontal nerve, whereas dissection superficial to the SMAS and 
superfiCial to the plane of the facial nerve (especially anter ior to the parotid gland) avoids 
the facial nerve branches in the lower face. 

In the temporal area, the frontal branch of eN VII (see Fig 9-3) crosses the zygomatic 
arch and courses superomedially in the deep layers of the temporoparietal fascia. The 
temporopar ietal fascia bridges the SMAS of the lower fa ce to the galea aponeurosis of the , 
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Temporal branch CN VII ----------II 

Parotid gland - ---.H '---''\--'---, ___ ---' ..... - ZygomatiC br. CN VII 

Posterior auricular n. - - -",,,, :-f-- Buccal br. CN VII 

Great auricular n. - ----;r-fl 

External jugular v. ----
'---,:;7"L.---Matrgi,nal mandibular 

VII br. 

'---------C"rvi.calbr. CN VII 

Figure 9-3 Five major branches of the facial nerve. (lIIusrrall0n by Chrlsrlne Gralapp.) 

upper face. Deep to the temporoparietal fascia, a dense, immobile fascia called the deep 
temporal fascia overlies the temporalis muscle (see Fig 9- 1 BJ. Dissect ion along this fasc ia 
allows mobil ization of the temporal forehead while avoiding the overlying frontal branch 
of the facial nerve. This is an important anatomical principle in brow- and forehead-lifting 
procedures. 

In the lower face, the facial nerve branches, sensory nerves, vascular netwo rks. and 

parotid gland and duct are deep to the SMAS (see Fig 9- 1 J. Dissection just superficial to 
the SMAS, parotid gland, and parotidomasseteric fascia in the lower face avoids injury to 
these structu res. 

The face receives its sensory innervation fro m the 3 branches of eN V: VI' ophthal
mic; V2• maxillary; and V3• mandibular. Damage to these nerves causes numbness and 
paresthesia. Fortunately, overlapping o f the distal branches makes permanent sensation 
loss unusual unless injury occurs at the proximal neurovascular bund les or with extensive 
distal disruption, as can be seen with a bicoronal incis io n. 

Eyelids 

For discussion purposes, the eyelids can be conveniently divided into the following 7 
structural layers: 

skin and subcutaneous tissue 
muscles of protraction 



orbital septu m 
orbital fat 
muscles of retraction 

tarsus 
conjunct iva 
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Figures 9-4 through 9-8 detail the anatomy of the eyelids. 

Skin __ r 
Frontalis muscle ! 

- If--f.k-'---- SUbcutaneous fat 

Sub-brow fal pad 

Preorbitat orbicularis 
muscle 

Orbital septum 

Preseptal orbicularis 
muscle 

~ 

Superior transverse ligament 
(Whitnailligament) 

Krause glands 

~~~~~~~~~~~ Levator muscle 
Superior rectus 

~ muscle 

Superior oblique 
muscle 

,.0,....,'------------- Conjunctiva 

- - -+f-.-=-. ~~,--}'-F-2---------- Wolfring glands 

ll--;J-------=::::::::::::::~=- Tarsus 

Conjunctiva 

Meibomian gland orifices 

Orbicularis muscle --------'1= 

Lower lid retractors ---------,~ 

Orbital septum -------~ 

Orbital fat --------!-:b' 

Suborbicularis oculi fat ---- ----::i-:--n::- \ 
(SOOF) Capsulopalpebral head 

Figure 9-4 Upper and lowe r eyelid anatomy. (Modified from Stewarr WB. Surgery of the Eyelid, Orbit. and 

Lacrimal System. Ophthalmology Monograph 8, vol 2, San Francisco: American Academy of Ophthalmology; 1994:23, 

85. Illustration by Cyndle C. H_ Wooley.) 
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Skin and Subcutaneous Tissue 

Eyelid skin is the thinnest of the body and is unique in having no subcutaneous fat 
laye r. Because the thin skin of the eyelids is subjected to constant movement with each 
bli nk, the laxity that often occurs with age is not surprising. In both the upper and the 
lower eyelids, the pretarsal tissues are norma lly firmly attached to the underlyi ng tis
sues, whereas the preseptal tissues are more loosely attached, creating potential spaces 
for fluid accumulat ion. The contours of the eyelid skin are defined by the eyelid crease 
and the eyelid fold . The upper eyelid crease approximates the attachments of the levator 
aponeurosis to the pretarsal orbicularis bundles and skin. This site is near or at the level 
of the superior border of the tarsus. The upper eyelid fold consists of the loose preseptal 
ski_11 and subcutaneous tissues above the confluence of the levator aponeurosis and the 
septum. 

Racial variat ion can be noted in the location of the eyelid crease and eyelid fold. The 
Asian eyelid normally has a relatively low upper lid crease because, in contrast to the su
pratarsal fusion, the orbital septum in the Asian eyelid fu ses with the levator aponeurosis 
between the eyelid ma rgin and the superior border of the tarsus. This also allows preapo
neurotic fat to occupy a position more inferior and anterior in the eyelid. Although the 
lower eyelid crease is less well defined than the upper eyelid crease, these racial differences 
are apparent in the lower eyelid as wel l. 

Protractors 

The orbicularis oculi muscle is the main protractor of the eyelid. Contraction of this mus
cle, which is innervated by CN VII, narrows the palpebral fi ssure. Specific portions of this 
muscle also constitute the lacrimal pump. 

The orbicularis muscle is divided into pretarsal, preseptal, and orbital parts (see 
Fig 9-5). The palpebral (pretarsal and preseptal) parts are integral to involuntary eyelid 
movements (blinking), whereas the orbita l portion is primarily involved in forced eye
lid closure. The pretarsal parts of the upper and lower eyelid orbicularis arise from deep 
origins at the posterior lacrimal crest and superficial origin s at the anterior limb of the 
medial canthal tendon. Near the common canaliculus, the deep heads of the pretarsal 
orbicu laris fu se to form a prominent bundle of fibers known as the Horn er muscle, which 
runs just behind the posterior arm of the canthal tendon. The Horner muscle continues 
posteriorly to the posterior lacrimal crest, just behind the posterior ann of the medial 
canthal tendon. The upper and lower eyelid segments of the pretarsal orbicularis fuse in 
the lateral canthal area to become the lateral canthal tendon. 

The preseptal orbicularis arises from the upper and lower borders of the medial can
thal tendon. The inferior preseptal muscle arises as a single head from the common ten
don. In the upper eyelid, the preseptal muscle has an anterior head from the common 
tendon and a posterior head from both the superior and posterior arms of the tendon. 
Laterall y, the preseptal muscles form the lateral palpeb ral raph e. 

The orbital portions of the orbicularis muscle arise from the anterior limb of the me
dial canthal tendon, the orbital process of the fro ntal bone, and the fronta l process of the 
maxillary bone in front of the anterior lac rimal crest. Its fibers form a conti nuous ellipse 
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Figure 9-5 Orbicularis muscle and related musculature. A, Frontalis muscles; a, corrugator 
supercilij muscle; C, procerus muscle; 0, orbicularis muscle (orbital portion): E, orbicularis 
muscle (preseptal portion); F, orbicularis muscle (pretarsal port ion); G, medial canthal tendon; 
H, lateral canthal tendon . (Adapted from Beard C. Ptosis. 3rd ed. St Louis: Mosby; 1981. Used with permission. 
Modified by CyndJe C H. Wooley.) 

and insert just below the point of origin . Near the eyelid margin, a specialized bundle of 
striated muscle, the m uscle of Riolan, lies more posterior than the main po rt ion of the 
orbicular is and creates the gray line (see Fig 9-8). The muscle of Riolan may playa ro le in 
meibomian glandular discharge, blinking, and the position of the eyelashes. 

Dutton JJ. Alias of Clinical and Surgical Orbital Alltltomy- Philadelphia: Saunders; 1994. 
Muzaffar AR, Mendelson Be. Adams WP Jr. Surgical anatomy of the ligamentous attachments 

of the lower lid and lateral canthus. Plast Recollstr Surg. 2002;l lO(3}:873-884; discussion 

897-911. 

Orbital Septum 

The orbital septum, a thin, mult ilayered sheet of fibrou s tissue, arises fro m the periosteum 
over the superior and inferior orbi ta l rims at the arcus marginal is. In the upper eyelid, 
the orbital septum fuses with the levator aponeurosis 2-5 mm above the superior tarsal 
border in non-Asians. In the lower eyelid , the orbital septum fuses with the capsulopal
pebra l fascia at o r just below the inferior tarsal border. The fused capsulopalpebral orbital 
septum complex. along with a small contribution from the inferior tarsal smooth muscle, 
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inserts on the posterior and anterior tarsal surfaces as we ll as the tapered inferior border 
of the tarsus. As a resul t of aging, the septum in both the upper and the lower eyelids may 
become quite attenuated. Th inning of the septum and lax ity of the orbicu laris muscle 
contribute to anter ior hern iation of th e orbital fa t in the aging eyelid. 

Meyer DR, Li nberg JV, Wobig JL. McCorJnick SA. Anatomy of the orbital septum and associ
ated eyelid connective tissues. Implications for ptosis surgery. Oph"UlI Plasl RecolISt,. Surg. 
1991;7(2): 104- 113. 

Orbital Fat 

Orbital fa t lies posterior to the orbital septum and anterior to the levator aponeurosis 

(upper lid) or the capsulopalpebral fascia (lower lid). In the upper eyelid, there are 2 fat 
pockets: nasal and central. In the lower eyelid, there are 3 fat pockets: nasal, cent ral, and 
temporal. These pockets are surrounded by th in fibrous sheaths that are forward con
tinuations of the anterior orbitoseptal system. The central orbital fat pad is an important 

landmark in both elective eyelid surgery and lid laceration repair because it lies di rectly 
behind the orbi ta l septum and in fro nt of the levator aponeuros is. 

Retractors 

The retractors of the upper eyelid are the levator muscle \vit h its aponeurosis and the 
superior tarsal muscle (Miil/ermuscle). In Ihe lower eyelid, the ret ractors are the capsulo
palpebral fascia and the inferior tarsal muscle. 

Upper eyelid retractors 
The levator muscle originates in the apex of the orbit, arisi ng fro m the periorbita of the 
lesser wing of the sphe noid, just above the annulus of Zinn o The muscular portion of the 
levator is approxi mately 40 mm long; the aponeurosis is 14- 20 111m in length. The supe
rior tra nsverse ligament ( \!\fhitlla ll ligamellt) is a sleeve of elastic fibers around the levator 
l11uscle located in the area of transition from levator muscle to levator aponeurosis (see 
Fig 9-6). 

The Whitnall ligament functions prim ar il y as a suspensory support fo r the upper 
eyelid and the superior orbital tissues. The ligament also acts as a fulcrum for the levator, 
transferring its vector force from an anterior- posterior to a superior- inferior direction. 
Its analogue in the lower eyelid is the Lockwood ligalllent. Medially, the Whitnaliligament 
attaches to connective tissue around the troch lea and superior oblique tendon . Laterall y, 
it forms septa through the stroma of the lacrimal gland, then arches upward to attach 
to the inner aspeci of the lateral orbital wall approximatel y 10 mm above the late ral or
bi tal tubercle, with a small group of fibers extending in feriorly to inser t onto the latera l 
retinaculum. The Whi tnall ligament has sometimes been confused with th e horns of the 
levator aponeurosis. However. the horns of the levator aponeurosis lie more in fer ior and 
toward the canthi. The lateral horn inserts onto the lateral orbital tubercle; the medial 
horn inserts onto the posterior lacrimal crest. The lateral horn of the levator aponeuro
sis is strong, and it d ivides the lacrimal gland into orbita l and palpebral lobes, attaching 
firm ly to the orbital tubercle. The med ial horn of the aponeurosis is more delicate and 
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Figure 9-6 Deeper eyelid and anterior orbital st ructures from anterior view. A, Lacrima l gland ; 
B, superior transverse ligament (Whitnall ligament); C, superior obl ique tendon sheath; 0, 
levator aponeurosis; E, lateral horn; F, medial horn; G, lateral canthal tendon; H, medial canthal 
tendon; I, lacrimal sac; J, lower eyelid retractors; K, inferior oblique muscle . (Adapted from Beard C. 
Ptosis. 3rd ed. St Louis: Mosby; 7981. Used with permission. Modified by Cyndie C H. Wooley.) 

forms loose connective attachments to the posterior aspect of the medial canthal tendon 
and to the posterior lacrimal crest. 

As the levator aponeurosis continues toward the tarsus, it divides into an anterior 
and posterior portion a var iable distance above the superior tarsal border. The anterior 
portion is composed of fine strands of aponeurosis that insert into the septa between 
the pretarsal orbicularis muscle bundles and skin . These fine attachments are responsible 
for the close apposition of the pretarsal skin and orbicularis muscle to the underlying 
ta rsus. The upper eyelid crease is formed by the most superior of these attach ments and 
by contract ion of the underlying levator complex. The upper eyelid fold is created by the 
overhanging skin , fat, and orbicularis muscle superior to the crease. 

The levator muscle is innervated by the superior division of CN III, which also sup ~ 

plies the superior rectus muscle. A superior division palsy, result ing in ptosis and de
creased upgaze, implies an intraorbital disruption ofCN III. 

The posterior portion of the levator aponeurosis inserts fir mly onto the anterior sur
fa ce of the lower half of the tarsus. It is most firml y attached approximately 3 mm above 
the eyeli d margin and is only very loosely attached to the superior 2-3 mm of the tarsus. 
Dis insert ion , deh iscence, or rarefaction of the aponeuros is followin g ocular surgery or 
due to intraocular inflammation, eyelid trauma, or senescence may give rise to ptosis. 

The MlUler muscle originates in the undersurface of the levator aponeurosis approxi
mately atthe level of the Whitnali ligament, 12- 14 mm above the upper tarsal margin. This 
sympathetically innervated smooth muscle extends infer iorly to insert along the upper 
eyelid superior tarsal margin. This muscle provides approximately 2 111m of elevation of 
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the upper eyelid; ifit is interrupted <as in Horner syndrome), mild ptosis results. The Mul 
Ier muscle is firm ly attached to the adjacent conjunct iva posteriorly, especially just above 
the superior tarsal border. The peripheral arterial arcade is found between the levator 
aponeurosis and the Mu ller muscle, just above the superior tarsal border. This vascular 
arcade serves as a usefu l surgical landmark to identify the Muller muscle. 

Codere F. Tucker A, Renaldi B. The anatomy of Whitnallligament. Ophthalmology. 1995; 
102(12),2016-2019. 

Stasior GO, Lemke BN, Wallow IH , Dortzbach RK. Levator aponeurosis elastic fibe r network. 
Ophthal Pfnst Recolls!r SlIrg. 1993;9( I ): 1- 10. 

Lower eyelid retractors 
The capsu lopalpebral fascia in the lower eyelid is analogous to the levator aponeurosis in 
the upper eyelid. The fascia originates as the capsulopalpebral head from attachments to 
the terminal muscle fibers of the inferior rectus muscle. The capsulopalpebral head divides 
as it encircles the inferior oblique muscle and fuses with the sheath of the in ferior oblique 
muscle. Anterior to the inferior oblique muscle, the 2 portions of the capsu lopalpebral head 
join to fo rm the Lockwood suspensory ligament. The capsulopalpebral fascia extends ante
riorly from this poi nt. sending strands to the in fe rior conjunctival forn ix. The capsulopal
pebral fascia inserts onto the inferior tarsal border, just after it fuses wi th the orbi tal septum. 

The inferior tarsal muscle in the lower eyelid is analogous to the Muller muscle. The 
poorly developed inferior tarsal muscle runs posterior to the capsulopalpebral fascia . The 
511100th muscle fibers are most abundant in the area of the inferior for nix. 

Tarsus 

T he tarsi are firm , dense plates of connective tissue that serve as the structural support of 
the eyelids <see Fig 9-7) . The upper eyelid tarsal plates measure 10- 12 mm vertically in 

-
- n-- Superior tarsal plate 

Lateral canthal tendon 

Medial canthal lenoOfl - ...... 
Lateral orbital tubercle 

- --1-- lnferii,or tarsal plate 

Figure 9·7 Eyelids, deep dissection of structural elements . (Reproduced with permission from Durron 
JJ. Atlas of Clinical and Surgical Orbital Anatomy. Philadelph;a: Saunders: 1994: 126.1 
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the center of the eyelid; the maximum lower eyelid tarsal plate measurement is 4 mm. The 
tarsal plates have rigid attachments to th e periosteum through the canthal tendons medi
ally and laterally. The tarsal plates may become horizontally displaced with age as a result 
of st retching of the medial and lateral supporting tendons. Both tarsal plates are usually 
1 mm thick and taper at the medial and lateral ends as they approach the canthal tendons. 
Located within the tarsus, the meibomian glands are holocrine sebaceous glands. 

Conjunctiva 

The conjunctiva is composed of non kerat inizing squamous epithelium. It fo rms the pos
terior layer of the eyelids and contains th e mucin -secreting goblet cells and the accessory 
lacrimal glands of Wolfring and Krause. The accessory lacrimal glands are found in the 
subconj unctival tissue mainly in the upper and lower eyelids. The glands of Wolf ring are 
found primarily along the nonmarginal tarsal borders, and the glands of Krause are foun d 
in the fornices. 

Additional Anatomical Considerations 

Connective tissue 

Suborbicularis lat pads Deep to the orbicularis muscle overlying the maxillary and zygo
matic periosteum is a plane of non septate fat called the suborbicularis oculi fat (SOOF). 
This fat is analogous to the superiorly located relro-orbicularis oculi fat (ROOF), which is 
si tuated deep to the eyebrow and extends into the eyelid. where it merges with postorbicu
laris fascia in the upper eyelid. 

The SOOF plays an important role in the aging process of gradual gravitational de
scent of the midfacial soft tissues. Studies and surgical procedures suggest that elevation 
of the SOOF into its previous anatomical position restores more youthful contours in the 
lower eyelid and midfacial soft tissues. 

Similarly, the sub-brow fat pad undergoes gravitational descent, compounding a re
dundant upper eyelid skin fold. The displaced sub-brow fat pad can be confused with a 
coexist ing redundant upper eyelid fold and prominent prolapsed upper eyelid preapo
neurotic fat pad . To achieve an adequate fun ctional and aesthetic result, the surgeon must 
address the descended sub-brow fat pad, in add ition to ski n and eyelid fa t adjustment, 
during blepharoplasty. 

Lucarell i MJ, Khwarg 51, Lemke BN, Kozel J5 , Dortzbach RK. The anatomy of midfacial ptosis. 
Ophtha/ Plast Reco/'lstr Stlrg. 2000;16(1):7-22. 

Mendelson BC, Muzaffar AR, Adams WP Jr. Surgical anatomy of the midcheek and malar 
mounds. Pins! Recol1slr Stlrg. 2002; II 0(3}:88S- 896; discussion 897-9! I. 

Canthal tendons The configuration of the palpebral fissure is maintained by the medial 
and lateral canthal tendons in conjunction with the attached tarsal plates. The 2 origins of 
the medial canthal tendon from the anterior and posterior lacrimal crests fuse just tempo
ral to the lacrimal sac and then again split into an upper limb and a lower limb that attach 
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to the upper and lower tarsal plates. The attachment of the tendon to the periosteum 
overlyi ng the anterior lacrimal crest is diffuse and strong; the attachment to the posterior 
lacrimal crest is more delicate but important in maintaining apposition of the eyelids to 
the globe, allowing the pun cta to lie in the tear lake. 

The lateral canthal tendon attaches at the lateral orbital tubercle on the inner aspect 
of the orbital rim. It spli ts into superior and inferior branches that attach to the respect ive 
tarsal plates. Cutting, stretching, or disi nsertion of either of the canthal tendons usually 
causes cosmetic or functional problems sllch as telecanthus and horizontal eyelid laxity. 
Horizontal eyelid instabili ty is frequ ently the result of lateral ca nthal lengthen ing. There
fore, surgical correct ion should be directed at shortening the lateral canthus, rather than 
resecting the normal eyelid in the palpebral fi ssure. The lateral ca nthal tendon usually 
inserts 2 mm higher than does the med ial canthal tendon , giving the normal horizontal 
palpebral fi ssure an upward slope medial to lateral. Insert ion of the lateral canthal tendon 
inferior to the medial canth al tendon causes a downward (anti mongoloid) slant. 

Eyelid margin 

The eyeUd margin is the confluence of the mucosal surface of the conjunctiva, the edge of 
the orbicularis, and the cutaneous epithelium. Along the margin are eyelashes and glands, 
which provide protection for the ocular surface. The mucocutaneous junction of the eye
lid margin is often erroneously referred to as the gray line. The gray line is an isolated 
section of pretarsal orbicularis muscle (Riolan) just anterior to the tarsus. The mucocuta
neous junction is located posterior to the meibomian gland ori fices on the eyel.id margin 
(see Fig 9-8). The horizontal palpebral fi ssure is apprOXimately 30 mm long. The main 
portion of the margin, called the ciliary margill, has a rather well -defi ned anterior and 
posterior edge. Medial to the punctum, the eyelid is thinner. 

rc--- Muscle of Riolan 

Meibomian gland ori fices-===::::::==~ .r-:r---Gland of Moll 

Mucocutaneous junction -~--;~""'~< 

! 
Meibomian gland-- --t'-ll 

_____ --t- --Lash follicle 

(~----;'-'----t---Gland of Zeis 

Conjunctiva I 
.I--+{i-----'---orbicularis oculi muscle 

Figure 9-8 Eyelid margin anatomy_ (illustration by Chris /me Graiapp.} 
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Eyelashes 

There are approximately 100 eyelashes, or cilia, in the upper eyelid and 50 in the lower 
eyelid. The lashes usually originate in the anterior aspect of the eyelid margin just anterior 
to the tarsal plate and form 2 or 3 irregular rows. A few cilia rnay be found in the caruncle. 

Meibomian glands 

The mei bomian glands origi nate in the tarsus and number approxi mately 25 in the upper 
eyelid and 20 in the lower eyel id. During the second mo nth of gestation, both the eye
lashes and the meibomian glands different iate from a common pilosebaceous unit. This 
dual potentiality explai ns why, following trauma or ch ronic irritation, a lash follicle may 
develop from a meibomian gland (acquired distichiasis). Similarl y, an extra row of lashes 
arising from the meibom ian orifices may be present from birth (congenital distichiasis). 

Vascular and lymphatic supply 

The extensive vascularity of the eyelids promotes healing and helps defend against infec
tion. The arterial supply of the eyelids comes from 2 main sources: {1} the internal carotid 
artery by way of the ophthalmic artery and its branches (supraorbital and lacrimal) and 
(2) the external carotid artery by way of the arteries of the face (angular and temporal). 
Collateral circulation between these 2 systems is extensive, anastomosing throughout the 
upper and lower eyelids and for mi ng the margina l and peripheral arcades. 

The margi nal arterial arcade should not be confused with the peripheral arterial ar
cade. In the upper eyetid, the marginal arcade lies 2 mm superior to the margin, near the 
follicl es of th e cilia and anterior to the tarsal plate. The peripheral arcade lies superior to 
the tarsllS, between the levator aponeurosis and the MUller muscle (see Fig 9-4). The lower 
eyelid often has on ly 1 arterial arcade, located at the inferior tarsal border. 

Eyelid venous drainage may be divided into pretarsal and posttarsal. The pretarsal tis
sues drain into the angular vein medially and into the superficial temporal vein laterally. 
Posttarsal drainage is into the orbital veins and the deeper branches of the anterior facial 
vein and pterygoid plexus. Lymphatic vessels serving the medial port ion of the eyelids 
drain into the submandibu lar lymph nodes. Lymph channels serving the lateral portions 
of the eyelids drain fi rst into the superfiCial preauricular nodes and then into the deeper 
cervical nodes. 



CHAPTER 10 
Classification and Management of 
Eyelid Disorders 

Like the orbit, the eyelids can be affected by a variety of congenital, acquired, infectious, 
inflammatory, neoplastic . and traumatic conditions. These disorders and their manage
ment are discussed in th is chapte r. In addition, the eyelids are subj ect to various positional 
abnormalities and involutional changes; these disorders are discussed in Chapter I I. 

Congenital Anomalies 

Congenital anomalies of the eyelid may be isolated or associated with other eyelid, facial, 
or systemic anomalies. Careful evaluation of patients in cases of hereditary syndromes is 
helpful before proceeding with treatment. Most congenital anomalies of the eyelids occur 
during the second month of gestation as the result of a failure of fu sion or an arrest of de
velopment. The majority of the defects described in this section are rare. (See also SCSC 
Section 6, Pediatric Ophthalmology al1d Strabismus.) 

Blepharophimosis Syndrome 

This eyelid syndrome is an autosomal dominantly inherited blepharoph imosis, usually 
presenting with telecanthus, epicanthus inversus (fold of skin extending from the lower 
to upper eyelid), and severe ptosis. Additional findings may include lateral lower eyelid 
ectropion secondary to vertical lid defiCiency, a poorly developed nasal bridge, hypoplasia 
of the superior orbital rims, lop ears, and hypertelorism (Fig 10-1). 

Surgical modification may require multiple surgeries. Timing of the repair is based 
first on eyelid function and then on eyelid appearance. Visually disruptive ptosis should 
be addressed promptly. Whether performed Simultaneously with the ptosis repair or sepa
rately, the medial canthal repositioning will place traction on the upper eyelid and poten
tially exacerbate the ptosis. Repair of the ptosis usually requires frontali s suspension fo r 
adequate li ft. Multiple Z-plasties or Y- V-plasties, sometimes combined with transnasal 
wiring of the elongated medial canthal tendons, are used to modify the telecanthus and 
epicanthus. Additional procedures may be needed to correct associated problems such as 
ectropion or hypoplasia of the orbital rims. 

Allen CE, Rubin PA. Blepharophimosis-ptosis-epicanthus inverstls syndrome (B PES): cl in ical 

manifestation and treatmen t. Int Ophthalmol Clill . 2008;48(2) : 15-23 . 
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Figure 10-1 Blepharophimosis syndrome. (Gour" 

tesy of Jill Foster: MD.) 

Anderson RL, Nowinski TS. The five -fl ap technique for blepharophimosis. Arch Ophthafmol, 
1989; 107(3}:448-452. 

Congenital Ptosis of the Upper Eyelid 

Congenital ptosis of the upper eyelid is discussed in Chapler 11. 

Congenital Ectropion 

In rare cases, co ngenital ectropion occurs as an isolated finding. It is more often associated 
with blepharophimosis syndrome, Down syndrome. or ichthyosis. Congenital ectropion 
is caused by a vertical insufficiency of the anterior lamel la of the eyelid and may give rise 
to chronic epiphora and exposure keratit is. Mild congenital ectropion usually requires no 
treatment. !fit is severe and symptomatic. congen ital ectropio n is treated like a cicatricial 
ectropion, with horizontal tightening of the lateral canthal tendon and vertical lengthen
ing of the anterior lamella by means of a full -thickness skin graft. 

A compl ete eversion of the upper eyelids occaSionally occurs in newborns (F ig 10-2) . 
Possible causes include inclusion conjunctivitis, anterior lamellar in flammation or short
age, or Down syndrome. Topical lubrication and short-term patching of both eyes may 
be curative. Full -th ickness sutures or a temporary tarsorrhaphy are used when necessary. 

Euryblepharon 

Euryblepharon is a unilateral or bilateral horizonta l widening of the palpebral fi ssure 
sometimes associated with blepharophimosis syndrome. Euryblepharon usually involves 
the lateral portion of the lower eyelids and is assoc iated wi th both ver tical shorteni ng 
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Figure 10-2 Congenital eyelid eversion . (Courresyof Thaddeus S. Nowinski, MD.) 

and horizontal lengtheni ng of the involved eyelids (Figs 10-3, 10-4). The palpebral fissure 
often has a downward (anti mongoloid) slant because of the inferiorly displaced lateral 
canthal tendon. Impaired blinking, poor closure, and lagophthalmos may result in expo
sure kerat itis. If the condition is symptomatic. reconst ruction may include lateral canthal 
reposition ing along with suspension of the suborbicularis oculi fat to the lateral orbital 
rim so that the lower eyelid is supported. If excess horizontal length is still apparent, a 
lateral tarsal strip or eyelid margin resection may be added . Skin grafts may occasionally 
be necessary. 

Ankyloblepharon 

Ankyloblepharon is part ial or complete fusion of the eyelids by webs of skin (see Fig 10-3). 
These webs can usually be opened with scissors after being clamped for a few seconds with 
a hemostat. 

Epicanthus 

Epicanthus is a medial cantha1 fo ld that may result from immature mid facial bones or a 
fold of skin and subcutaneous tissue (Fig 10-5; also see Fig 10-3). The condition is usually 
bilateral. An affected child may appear esotropic because of decreased scleral exposure 
nasally (pseudostrabismus). Tradit ionall y, 4 types of epicanthus are described: 

epical/thlls tarsalis if the fold is most prominent in the upper eyelid 
epicanthus inversus if the fold is most prominent in the lower eyelid 
epical/thus palpebralis if the fo ld is equally distr ibuted in the upper and lower eyelids 
epicanthus supraciliaris if the fold arises from the eyebrow region running to the 
lacrimal sac 

Epicanthus tarsa lis can be a normal variation of the Asian eyelid. whereas epicanthus in 
ve rsus is frequently associated with blepharophimosis syndrome. 
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A B 

c o 

Figure 10-3 Congenital eyelid deformities. A, Ankyloblepharon. B, Epiblepharon . C, Epican
thus. D, Euryblepharon. (Illustration by Chnstme Gralapp,) 

Most forms of epicanthus resolve with normal growth of the facia l bones. If no as
sociated eyelid anomalies are present. observation is recommended until the face ach ieves 
maturity. Epicanthus inversus, however, rarely resolves with fac ial growth. Most cases of 
isolated epicanth us requiring treatment respond weU to linear revisions sllch as Z-plasty 
or Y-V-plasty. Epicanthus tarsa lis in the Asian patient may be eliminated by a Y-V-plasty 
with or without construct ion of an upper eyelid crease. 

Epiblepharon 

In epiblepharon, the lower eyelid pretarsal muscle and skin ride above the lower eyelid 
margin to fo rm a horizontal fold of tissue that causes the ci lia to assume a vertical posi
tion (Fig 10-6; also see Fig 10-3). The eyel id margin , therefore, is in normal position with 
respect to the globe. Epiblepharon is most common in Asian ch ildren. 

The cilia often do not touch the cornea except in downgaze, and this rarely causes cor
neal staining. Epiblepharon may not require surgical treatment because it tends to dimin 
ish with the maturation of the facial bones. However, epiblepharon occasionally results in 
keratiti s; in that case, the excess skin and muscle fold should be excised just inferior to the 
eyelid margin (in the case of the lower eyelid) and the skin edges approximated. 
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Congenital Entropion 

Figure 10-4 Euryblepharon. (Courtesy of Jill Fos
ter, MD.) 

Figure 10-5 Epicantha l folds. (Courtesy of Jill 
Foster, MO.) 

Figure 10-6 Epiblepha ron. (Courtesy of Jill Fos
rer, MD.) 

In contrast to epiblepharon, eyelid margin inversion is present in congenital entropion 
(Fig 10-7). Developmental factors that lead to this rare condition include lower eyelid 
retractor dysgenesis, structural defects in the tarsal plate, and relative shortening of the 
posterior lamella. Congenital entropion often does not improve spontaneously and may 
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Figure 10-7 Congenital entropion . (Courtesy of 

Jill Foster. MD) 

require surgical correction. Congenital entropion may be repaired through removal of a 
small amount of the skin and orbicularis along the subciliary portion of the eyelid, in con
junction with a suture that advances the lower eyel id retractors onto the tarsus. 

Tarsal kink of the upper eyelid is an unusual form of congenital entropion. It may be 
repaired by incision of the kink combined with a marginal rotation. 

Dailey RA, Harr ison AR, Hildebrand PL, Wobig JL. Levator aponeurosis disi nsertion in con
genital entropion of the upper eyelid. Ophtha! Pfost Recollstr SlIrg. 1999; 15(5):360- 362. 

Congenital Distichiasis 

Distichiasis is a rare, sometimes hereditary cond ition in which an extra row of eyelashes 
is present in place of the orifices of the meibomian glands. Congenital distichiasis occurs 
when embryonic pilosebaceous units improperly differentiate into hair follicles (Fig 10-8). 
Treatment of this condition is indicated if th e patient is symptomatic or if evidence of 
corneal irritation is present. Lubricants and soft contact lenses may be suffic ient, but elec
trolysis. radiofrequency epilation , or cryoepilation may be offered as alte rnat ives. Eyelid 
splitting with electrolys is, radiofrequency epilation. or cryoepilation or surgical removal 
of the abnormal fo llicles may stiLI allow preservation of the normal eyelashes. 

Vaughn GL, Dorlzbach RK , Sires BS, Lemke BN. Eyel id splitting with excision or microhyfre
ca tion ror distichias is. Arch Ophthalmol. 1997; 11 5(2):282- 284. 

Congenital Coloboma 

A coloboma is an embryologic cleft that is usuall y an isolated anomaly when it occurs 
in the medial upper eyelid. When found in the lower eyelid. however, the coloboma is 
frequently associated with other congenital cond itions such as facia l clefts (eg, Golden
har syndrome) and lacrimal deformit ies. A true coloboma includes a defect in the eyelid 
margin (Fig 10-9) . 

Full-thickness defects affecting up to one-thi rd of the eyelid can usually be repaired 
through the creation of a rectangular surgical wound between the eyelid crease line and 
the eyelid margin. The cut edges of the tarsus are then advanced along the eyelid crease line 
and repaired with direct closure. A lateral cantholysis may provide additional horizontal 
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Figure 10·8 Congeni tal dist ichiasis. (Courtesy 

of Jill Foster. MD.) 

Figure 10·9 True coloboma of upper eyel id. 

relaxat ion . Almost all large defects can be repaired with use of a variat ion of the lateral 
canth al semicircular flap (see the section Eyelid Defects Involvi ng the Eyelid Margin later 
in this chapter). 

Eyelid-shari ng procedures that occlude the visual axis should be avoided in children 
unless no other reconstructive alternat ive will preserve the eye, as these patients may de
velop depr ivation am blyopia. 

Congenital Eyelid lesions 

Capillary hemangioma 
Although capillary hemangiomas sometimes occur as congen ital eyelid lesions, most are 
not apparent at birth. Rather, they usua lly appear over the first weeks or months of li fe. 
Hemangiomas may also involve the orbit (see under Vascul ar Tumors in Chapter 5). They 
are associ ated with a high incidence of amblyopia; therefore, treatment is recommended 
for pat ients who present with occlusion of the visual axis, anisometropia, strabismus, or 
lesions causing significant disfigurement. In the typical natural course of capillary heman
gioma, the lesion becomes apparent shortly after bi rth, increases in size un til the patient is 
1 year old, and then decreases over the next 4-5 years. 

Intralesional corticosteroid injection is the current treatment of choice in patients 
whose vision is threatened by a hemangioma limited to the eyelid. If there is more wide
spread involvement, systemic steroids may be given . Intralesional steroids may act by ren 
dering the tu mor's vascular bed more sensitive to the body's ci rculating catecholamines. 
This technique is relatively safe, simple, and repeatable. However, rare cases of eyelid ne
crosis, embolic retin al vascular occlusion, and systemic adrenal suppression may occur 
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Figur. 10-10 Cryptophthalmos. 

following even a single inject ion. Treatment with systemic steroids eliminates the risks at
tributed to the injection delivery but increases the dosage and risk of systemic side effects. 
Topical treatment with elobetasol propionate has also been reported to successfully shrink 
eyelid hemangiomas. However, topical treatment does not eliminate the risks of systernic 
steroid exposure. Interferon -a is usually reserved for life- threatening or sight-threatening 
lesions because of the risk of serious adverse effects. Surgical excision may be used on 
well -ci rcumscribed lesions. Use of the carbon-dioxide laser as an incisional device is help
ful for controlling bleeding. Topical lasers may be used on the superficial (1-2 mm) layers 
of the skin to diminish the redness of a lesion. However, cutaneolls lasers do not penetrate 

deeply enough to shrink a visually disabling lesion. 

Cryptophthalmos 
Cryptophthalmos is a ra re cond ition that presents with partial or complete absence of the 
eyebrow, palpebral fiss ure, eyelashes, and conjunct iva (F ig 10-10). The partially developed 
adnexa are fused to the anterior segment of the globe. Cryptophthalmos may be unilateral 
or bilateral. Histologically, the levator, orbicularis, tarsus, conjunctiva, and meibomian 
glands are attenuated or absent; thus. attempts at reconstruction are difficul t. Severe ocu
lar defects are present in the underlying eye. 

Acquired Eyelid Disorders 

Chalazi on 
Chalazion is a focal inflammation of the eyelids that results from an obstruction of the 
meibomian glands (an internal posterior hordeolum). This disorder is often associated 
with rosacea and chronic blepharitis. This common disorder may occasionally be con · 

fused with a malignant neoplasm. 
The l1Ieibol11iall glands are oil-producing sebaceous glands located in the tarsal 

plates of both upper and lower eyelids. If the gland orifices on the eyelid margin become 
plugged, the contents of the glands (sebum) are released into the tarsus and the surround
ing eyelid soft tissue. This elicits an acute inflammatory response accompanied by pain 
and ery1hema of the skin. The exact role of bacterial agents (most common ly Staphylo-
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coccus aureus) in the production of chalazia is not clear. Histologically, these lesions are 
characterized by chronic lipogranulomatous infl ammation. 

Treatment 
In the acute inflammatory phase, treatment consists of warm compresses and appropriate 
eyelid hygiene. Although topical antibiotic or anti-infl ammatory ocular medications can 
be used, they may have minimal effect in resolving a chalazion. Acute secondary infection 
may be treated with an antibiotic directed at skin flora. Doxycycline or tetracycline given 
for systemic effect may be appropriate when a case requ ires long-term suppression of mei
bomian gland inflammation associated with ocular rosacea. Patients should be counseled 
about the possible side effects of systemically administered antibiotics. 

Occasionally, chalazia become chronic, requiring surgical management to facilitate 
clearing of the inflammatory mass. In most cases, the greatest inflamm atory response is 
on the posterior eyelid margin, and an incision through tarsus and conjunctiva is appro
priate for drainage. Sharp dissection and excision of all necrotic material, including the 
posterior wall, are indicated. This results in a posterior marsupializat ion of the chalazion 
(Fig 10-11). Caution is needed in the removal of inflammatory tissue at the eyelid margin 
or adjacent to the punctum. Rarely, the greatest inflammatory response is anterior; in 
such cases, incision th rough the skin and orbicularis muscle, with appropriate removal 
of granulomatous tissue, is possible. Pathologic examinat ion is appropriate for atypical or 
recurrent chalazia. Local inj ection of corticosteroids in chalazia resistant to conservative 

A B 

c o 

Figure 10-11 Excision of chalazion. A, After a clamp is placed around the chalazion, a blade 
is used to make a vertical incision into the tarsus. B, Cruciate incision of conjunctiva and cyst 
wall. C, Flaps are excised w ith a scissors. D, Defect is allowed to heal by secondary in tention. 
(Illustration by Jeanne C. Koelling.) 
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management can cause depigmentation of the overlying skin and is not as effective as sur
gical treatment. Combini ng excision with steroid injection into the excis io nai bed results 
in a 95% resolution rate. 

Epstein GA, Put terman AM . Combined excis ion and drainage with in tralesional corticos teroid 
injection in the treatment of chronic chalazia. Arch Ophtha/mol. 1988; 106(4):5 14-5 16. 

Hordeolum 

An acute infection (usua lly staphylococcal) can involve the sebaceolls secretions in the 
glands of Zeis (external hordeolum, or stye) or the meibomian glands (internal hordeo
han). In the case of exter nal hordeola, the infect ion often appears to center around an 
eyelash follicle, and the eyelash can be plucked to promote drainage. Spontaneous resolu
tion often occurs. If needed. diligent application of hot compresses and topical antibiotic 
ointrnent is usually curat ive. Rarely, hordeola may progress to true superficial celluli tis, or 
even abscesses, of the eyelid. In such cases, systemic antib iotic therapy and possible surgi
cal incision and drainage may be required. 

Eyelid Edema 

Swelling of the eyelids may be caused by local conditions such as insect bites or allergy or 
by systemic conditions such as card iovascular disease, renal disease, certain collagen vas
cu lar diseases, or thyroid eye disease. Cerebrospinal fluid leakage into the orbit or eyelids 
following trauma may mimic eyelid edema. Lymphedema may be present if the lymphatic 
drainage system from the eyelid is interrupted. 

Floppy Eyelid Syndrome 

Floppy eyelid syndrome is characterized by ocular irritation and mild mucus discharge 
that is frequently worse on awakening. Patients have a chronic papillary conjunctivitis. 
The superior tarsal plate is soft, rubbery, flaccid, and easily everted (Fig 10- 12). During 
examination, if the clinician pulls the skin of the upper eyelid up toward the forehead, the 
upper eyelid will evert spontaneously, especially in the temporal area. Associations have 
been reported with obesity, keratoconus, eyelid rubbing, mechan ical pressure, hypergly
cemia, and sleep apnea. A marked decrease in the number of elastin fi bers in the tarsus 
plate has been reported from histologic examinat ion. Often, patients have a history of 
sleeping prone; this can cause mechanical upper eyelid eversion, allOWing the superior 

Figure 10-12 Easy eversion of loose eye
lid. characterist ic of floppy eyelid syndrome. 
(Courtes y of Morris Hartsreln, MD.) 
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palpebral conjunctiva to rub against the pillow or bedding. Initial conservative treatment 
using viscous lubricat ion and a patch or eyel id shield at night is helpful. Frequently. surgi
cal correction by horizontal tightening of the eyelid is indicated. Sleep studies are recom
mended to ru le out sleep apnea. 

Eyelid hnbrication syndrorrle occurs \"hen a lax upper eyelid with normal tarsal plate 
overrides the lower eyelid margin during closure. This results in chron ic conjunctivitis. 
Management consists of topical lubrication in mUd cases. In more severe cases, horizontal 
tightening of the upper eyelid is indicated. 

Ezra DG, Beaconsfield M, Si ra M, et al. Long-term outcomes of surgical approaches to the 
treatment of floppy eyelid syndrome. Ophthalmology. 20 10; 117(4) :839-846. 

Karesh J W, Nirankari VS, Hameroff 5B. Eyelid imbrication: an unrecognized cause of chronic 
ocular irritation. Ophthalmology. 1993;100(6}:883- 889. 

Trichotillomania 

Trichotil.lomania is an impulse control disorder most common ly seen in preteen or teen
age girls. It is characterized by the repeated desire to pull out hairs. frequently eyebrows 
or eyelashes. Diagnosis may be elusive. as affected patients usually deny the cause. Char
ac teris ticall y. multiple hairs are broken off and regrowing at d ifferent lengths. Applying 
ophthalmic ointment to the affected area sometimes helps diagnosis and treatment by 
allOWing hairs to regrow. Habit reversal therapy or oral treatment with selective sero
tonin reuptake inhibitors may be effective, as employed in the treatment of obsessive
compulsive behavior. 

EVelid Neoplasms 

Nu merous be nign and malignant cutaneous neoplasms can develop in the periocular 
ski n, arising from the epidermis, dermis, or eyelid adnexal structures. Most lesions, 
whether benign or malignant. develop from the epidermis. th e rapidly growing superfi
ciallayer of the skin. Although many of these lesions may occur elsewhere on the body. 
their appearance and behavior in the eyelids may be unique owing to the particular char
acteristics of eyelid skin and the specialized adnexal elements. The malignant lesions 
most frequently affecting the eyelids are basal cell carcinoma. squamous cell carci noma. 
sebaceous cell carcinoma, and melanoma. Because clinical judgment is not as exact as 
pathologic diagnosis. hi stologic examinat ion of suspected cutaneous malignanCies is gen
erally recommended. 

Clinical Evaluation of Eyelid Tumors 

The history and physical examination of eyelid lesions offer important clues regarding the 
li keli hood of malignancy. Predisposing factors in the development of skin cancer include 

a history of prior skin cancer 
excessive su n exposure, especially bl istering sunburn during adolescence 
previolls radiation therapy 
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history of smoking 
Celtic or Scandinavian ancestry. with fair skin, red hah. blue eyes 
immunosuppression 

Signs suggesting eyelid malignancy are 

• slow, painless growth of a lesion 
ulceration, with intermittent dra inage. bleeding, and crusting 

irregular pigmentary changes 
destructio n of no rmal eyelid margin architecture (especia lly meihom ian o rifices) 
and loss of cilia 
heaped-up, pearly, translucent margins with cen tral ulceration 

fine telangiectasias 
loss of fine cutaneous wrin kles 

Palpable induration extending well beyond visibly apparent margins suggests tumor 
infiltration into the dermis and subcutaneous tissue. 

Lesions near the puncta should be evaluated for puncta! or canalicu lar involvement. 
Probing and irrigation may be required to exclude lacrimal system involvement o r to pre

pare for surgical resection . 
Large lesions should be palpated for evidence offixation to deeper tissues or bone. In 

addition, regional lymph nodes should be palpated for evidence of metastases in cases of 
suspected squamous cell carcinoma, sebaceous carcinoma, melanoma, or Merkel cell car

cinoma. Lymphatic tumor spread may produce rubbery swelling along the line of the jaw 
or in front of the ear. Restriction of ocular motility and proptosis suggest orbital extension 
of an eyelid malignancy. The fun ction of cranial nerves VII and V is assessed so that any 
deficiencies possibly indicating perineural tumor spread can be detected. Perineural inva
sion is a feature of squamous ce ll carcinoma. Systemic evidence of liver, pulmonary, bone, 
or neurological involvement sho uld be sought in cases of sebaceous adenocarcinoma or 

melanoma of the eyelid. 
I! is important to obtain photographs prior to treat ment of the lesion. If photographs 

cannot be obtained, drawings and measurements are recorded for future comparison. 

The following discussions of eyelid neoplas ms are intended to proVide a brief over
view of the most prevalent lesions. For more extensive coverage and add itional clinical 
and pathologic photographs, see BeSe Section 4, Ophthalmic Pathology alld Intraocular 
Tumors. 

Cook BE Jr, Bartley GB. Ep idem iologic characteri stics and cl inical course of patients with ma
lignant eyel id tumors in an incidence cohort in Olmsted County, Minnesota. Ophthalmol
ogy. 1999; 106(4)]46- 750 . 

de la Garza AG. Kersten RC, Carter KD. Evaluation and treatment of benign eyelid les ions. 
Focal Points: Clinical Modules for Ophthalmologists. San Francisco: American Academy of 
Ophthalmology; 20 I 0, module 5. 
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Benign Eyelid Lesions 

Epithelial hyperplasias 
The terminology used by dermatopathologists to describe various benign epithelial pro
li ferations continues to evolve. It is helpful to group the various benign epithelial prolif
erations under the clinical heading of papillomas. (This designation does not necessarily 
imply any association with the papillomavirus.) Clinical and histologic characterizations 
of the various benign epithelial proliferations overlap considerably. Included within this 
group are seborrheic keratosis; pseudoepitheliomatous hyperplasia; verruca; acrochordon 
(skin tag, fibroepitheliaI polyp, squamous papilloma; Fig 10-13); basosquamous acan
thoma; squamous acanthoma; and many others. These benign epithelial proliferations 
can aU be managed with shave excision at the dermal-epidermal junction. 

Seborrheic keratosis is an example of acquired benign eyelid papillomas (F ig 10- 14). It 
tends to affect middle-aged and elderly patients. Its cl inical appearance varies; it may be 

Figure 10-13 Acrochordon (also called skin tag or squamous papilloma). 

Figure 10-14 Seborrheic keratosis . 



158 • Orbit. Eyelids. and Lac ri mal System 

sessile or pedunculated and have varying degrees of pigmentation and hyperkeratosis. On 
facial skin) seborrheic keratosis typically appears as a smooth, greasy, stuck-on lesion. On 
the thinner eyelid skin, this lesion can be 1110re lobulated, papi llary, or pedunculated with 
visible excrescences on its surface. Even large lesions of this type remai n superfiCial. They 

can be managed by shave excision at th e dermal-epidermal junction. 
PsetidoepitheliomatoLis hyperplasia is not a discrete les ion bu t rather refers to a pat

tern of reactive changes in the epidermis that may develop over areas of in flammation or 
neoplasia. 

Verruca vulgaris. caused by epidermal infect ion with the human papillomavirus 
(type 6 or II ), rarely occurs in thin eyelid skin (Fig 10- 15) . Cryotherapy may eradicate the 
lesion and mi nim izes the risk of viral spread. 

Cutaneous horn is a descriptive, nondiagnostic term referring to exuberant hyper
keratosis. This lesion may be associated with a variety of benign or malignant histologic 
processes, including sebo rrheic keratosis, verruca vulgaris, and squamous o r basal cell 

carci noma. Biopsy of the base of the cutaneous horn is requ ired to establish a defi nitive 
diagnosis. 

Benign epithelial lesions 
Cysts ofthe epiderm is are the second most common type of benign periocular cutaneous 
lesions, account ing for approximately 18% of excised benign lesions. Most of these are 
epidermal inclusion cysts, which arise from the infundibulum of the hair follicle, either 
spontaneously or follOW ing traumatic implantat ion of epidermal tissue into the dermis 
(Fig 10- 16). The lesions are slow-groWing, elevated, round, and smooth. They often have 
a centra l pore, indicating the remain ing pilar duct. Although these cysts are often called 
sebaceous cysts, they are actually fLlled with keratin. Rupture of the cyst wall may cause 
an inflam matory foreign -body reaction. The cysts may also become secondarily infected. 
Recommended treatment for small cysts is marsupializat ion, excising around the periph 
ery of the cyst but leaving the base of the cyst wall to serve as the new surface epithelium. 

Figure 10-15 Verruca vulgaris (wart). 



CHAPTER 10: Classification and Management of Eyelid Disorders . 159 

Figure 10-16 Epidermal inclusion cyst. (Cour

resy of Robert C. Kersten, MD,) 

Larger or deeper cysts may require a complete excision, in which case the cyst wall should 
be removed intact to reduce the possibility of recurrence. 

Multiple tiny epidermal inclusion cysts are called milia. Milia may appear spontane
ously, fo llowi ng trauma, or during the healing phase of a bullous disease process. They 
are particularly common in newborn infants. Generally, mil ia resolve spontaneously) but 
they may be marsupialized with a sharp blade or needle. Multiple confluent milia may be 
treated with topical retinoic acid cream. 

A less common epidermal cyst is the pilar, or trichilemmal, cyst. These cysts are clini 
cally indistinguishable from epidermal inclusion cysts , but they tend to occur in areas 
containi ng large and numerous hai r fo llicles. Approximately 90% of pilar cysts occur on 
the scalp; in the periocular region, they are generally found in the eyebrows. The cysts are 
filled wi th desquamated epithelium, and calcification occurs in approximately 25%. 

Molluscum contagiosum is a viral infection of the epidermis that often involves the 
eyelid in children (Fig 10-17). Occasionally, multiple exuberant lesions appear in adult 
patients with acquired immunodeficiency syndrome (AIDS). The lesions are character
ist ically waxy and nodular, with a cent ral umbilication. They may produce an associated 

Figure 10-17 M olluscum lesion of eyelid. (Courresyof Jill Foster, MD.) 
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follicular conjunctivitis. Treatment is observation, excision, controUed cryotherapy, or 
curettage. 

Xanthelasmas are yellowish plaques that occur com monly in the medial canthal areas 
of the upper and lower eyelids (Fig 10- 18). They represent lipid-laden macrophages in 
the superficial dermis and subdermal tissues. Although xanthelasmas usually occur in 
patients with normal serum cholesterol levels, they are somet imes associated with hyper
cholesterolemia or congenital disorders of lipid metabolism. When excising these lesions, 
the surgeon must be careful to avoid removing too much of the anterior lamella of the 
eyelids, because doing so can lead to cicatricial ectropion. Xanthelasmas may recur. Other 
treatment options include serial excision, CO2 laser ablation, or topical 100% tr ichloro

acetic acid. Deep extension into the orbicularis muscle can occur, in which case the lesion 
may not be amenable to surface ablative therapies. 

Benign Adnexal Lesions 

The term adnexa refers to skin appendages that are located within the dermis but com
mun icate through the epidermis to the surface. They include oil glands, sweat glands, and 
hair foll icles. The eyelids contain both the speCialized eyelashes and the normal vellus 
hairs found on skin throughout the body. Periocular adnexal oil glands include the mei
bomian glal1ds within the tarsal plate, the glal1ds of Zeis associated with eyelash foll icles, 
and normal sebaceous glands that are present as part of the pilosebaceous units in the skin 
hair. Sweat glands in the periocular region include the eccrine sweat glands, which have a 
general distribution throughout the body and are responsible for thermal regulation, and 
the eccrine glands with apocrine secretion (the glands of Moll) associated with the eyelid 
margin. 

Lesions of oil gland origin 

Chalazion and hordeolum These common eyelid lesions are discussed earlier in this chap
ter under Acquired Eyelid Disorders. 

Sebaceous hyperplasia Sebaceous gland hyperplasia presents as multiple small yellow 
papules that may have central umbilication. They tend to occur on the forehead and 
cheeks and are common in patients older than 40 years. These lesions may sometimes 

Figure 10-18 Xanthelasma. (Courresy of Jill Foster. MD.J 
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be mistaken for basal cell carcinoma because of their tendency for central umbilication 
and fine telangiectasias. However, they are cream colored and are soft on palpation. They 
may resul t fro m ch ronic dermatit is and can also be seen in patients with rosacea. Patients 
with mul tiple acqui red sebaceous gland adenomas, adenomatoid sebaceous hyperplasia, 
or basal cell carcinomas with sebaceous differentiation have an increased incidence of 
visceral mal ignancy (Muir-Torre syndrome) and should be evaluated accordingly. 

When sebaceous gland hyperplasia occurs in the meibomian glands in the tarsal 
plate, the eyelids may become thickened and ectropic. This condition may coexist with 
chronic blepharitis, and the possibil ity of sebaceous gland carcinoma must be considered. 

Sebaceous adenoma This rare tumor appears as a yellowish papule on the face, scalp, or 
trunk and may mLmic a basal cell carcinoma or seborrh eic keratosis. 

Tumors of eccrine sweat gland origin 

Eccrine hidrocystoma Eccrine hidrocystomas are common cystic lesions 1-3 mm in di 
ameter that occur in groups and tend to cluster around the lower eyelids and canthi and 
the face. They are considered to be ductal retention cysts, and they often enlarge in condi
tions such as heat and increased humidity, which stimulate perspiration. Treatment con
sists of surgical excision. 

Syringoma Benign eccrine sweat gland tumors foun d commonly in young females, syr
ingomas present as multiple smali, waxy, pale yellow nodules 1- 2 mm in diameter on the 
lower eyelids (Fig 10-19). Syringomas can also be found in the axilla and sternal region. 
They become more apparent at the time of puberty. Because the eccrine glands are located 
within the dermis, these lesions lie too deep to allow shave excision. Removal requires 
complete surgical excision, which is often best accomplished in a staged fashion. 

Eccrine spiradenoma This uncommon benign tumor appears as a solitary nodule 1- 2 em 
in diameter that may be tender and painfu l. It tends to occur in early adulthood, and eye
lid involvement is rare. Treatment is surgical excision. 

Figure 10-19 Syringomas. (Courtesv of Raben C. Kersten, MD.) 
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Eccrine acrospiroma Also ca!Jed clear cell hidradenoma, th is rare tum or occurs as a soli
tary nodular lesion that is usually mobile beneath the skin. Treatment is surgical excision. 

Pleomorphic adenoma This rare benign tumor occurs most commonly in the head and 
neck region and may involve the eyelids. Histologically, the tumor is ident ical to the pleo
morphic adenoma of the salivary and lacrimal glands (discussed in Chapter 5). Treatment 
is complete surgical excision at the time of the primary explorat ion. 

Tumors of apocrine sweat gland origin 

Apocrine hidrocystoma A very common soli tary smooth cyst ar ising from the glands of 
Moll along the eyelid margin, apocr ine hidrocystoma is considered to be an adenoma of 
the secretory cells of Moll rather than a re tention cyst (Fig 10-20). These les ions typicaUy 
are transl ucent or bluish, and they transilluminate. They may be mult iple and often extend 
deep beneath the surface, especially in the canthal regions. Treatment for superfiCial cysts 

is marsupialization. Deep cysts requi re complete excision of the cyst wal l. 

Cylindroma Cyli ndromas are rare tumors that may be solitary or mu ltiple and may be 
dominantly inherited. Lesions are dome-shaped, smooth, fl esh-colored nodules of vary
ing size that tend to affect the scalp and face. They may occur so profu sely in the scalp 

that the scalp is entirely covered with lesions, in which case they are called turba n tumors. 
Treatment is surgical excision, but it may prove difficult if there are multiple lesions over 
a large surface area. 

Tumors of hair follicle origin 

Several rare benign lesions may arise from the eyelashes. eyebrows, or veil us hairs in the 
periocular region. 

Trichoepithelioma These lesions are small , flesh -colored papules with occasional te lan
giectasias that occur on the eyelids o r forehead (Fig 10-21). Histologicall y, tricho
epitheliomas appear as basaloid islands and keratin cysts with immature hair foll icle 
structures. If keratin is abundant, these lesions may clin ically resemble an epidermal 

Figure 10-20 Apocrine hidrocystoma. (Courtesy of Roberr C. Kersten, MD.) 
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Figure 10-21 Trichoepithelioma . (Courresy of Jeffrey A. Nerad, MO.) 

inclusion cyst. The individual histologic picture may be difficult to di ffere ntiate from that 
of basal cell carcinoma. Simple excis ion is curative. 

Trichofolliculoma A trichofollicu loma is a single, sometimes umbilicated, lesion found 
mainly in adults. Histologically, it represents a squamous cyst ic structure contai ning kera
tin and hair shaft components. 

Trichilemmoma Another type of solitary lesion that occurs predominantly in adults, 
trichilemmomas resemble verrucae. Histologically, they show glycogen-rich cells oriented 
around hai r fo llicles. 

Pilomatricoma These lesions (sometimes spelled pilomatrixoma) most often affect young 
adults and usually occur in the eyebrow and central upper eyelid as a reddish purple sub
cutaneous mass attached to the overlying skin (Fig 10-22) . They may become quite large. 

Figure 10-22 Pilomatricoma of glabella. (Courtesy of Jill Fosrer, MD.) 
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The tumor is composed of islands of epithelial cells surrounded by basophilic ceUs with 
shadow cells. Excision is curative. 

Benign Melanocytic Lesions 

Melanocyl ic lesions of the skin arise from 3 sources: nevus celis, dermal melanocytes, and 
epidermal melanocyles. Virtually any benign or malignant lesion may be pigmented, and 
lesions of melanocytic origin do not necessarily have visible pigmentat ion. For example, 
seborrheic keratoses are frequently pigmented, and basal ceLl carcinomas are occasionally 
pigmented, especially if they arise in persons with da rker skin. In contrast, dermal nevi 
typically have no pigmentation in Caucasians. Melanocytes are normally found distrib
uted at the dermal - epidermal junction throughout the skin. Melanocyles are similar to 
nevus ceLi s, but nevus cells are arranged in clusters and have ultrastructural differences. 
Both nevus cells and melanocytes give rise to a number of benign les ions. 

In addition to the individual lesions described next, diffuse eyel id skin hyperpigmen
tation called melasma, or chloasma, can occur in \\Iomen who are pregnant or using oraJ 

contraceptives; in fa milies with an autosomal dominant trait; and in patients with chronic 
atopic eczema, rosacea, and other inflammatory dermatoses. 

Nevi 
Nevi are the third most cOlllmon benign lesions encountered in the periocular region 
(after papillomas and epidermal inclusion cysts). They arise from nevus cel/s, which are 
incompletely differentiated melanocytes fou nd in clumps in the epidermiS and dermis 
and in the junction zone between these 2 layers. Nevi are not apparent clinically at birth 
but begin to appea r during childhood and often develop increased pigmentation at the 
time of puberty. 

All nevi tend to undergo evolution during life through 3 stages: junctional (located in 
the basal layer of the epidermiS at the dermal- epidermal junction), compound (extending 
from the junctional zone up into the epidermiS and down into the dermis), and dermal 
(caused by involution of the epidermal component and persistence of the dermal compo
nent). In children, nevi arise initially as junctional nevi, which are typically flat, pigmented 
macules. Beyond the second decade, most nevi become compou nd, at which stage they 
appear as elevated, pigmented papules. Later in life, the epidermal pigmentation is lost, 
and the compound nevus remains as an elevated but minimally pigmented or amelanotic 
les ion. By age 70 virtuaUy a1l nevi have become dermal nevi and have lost pigmentatio n. 

Nevi are frequently found on the eyelid margin, characteristically molded to the ocu
lar surface (Fig 10-23). Asymptomatic benign nevi require no treatment, but malignan t 
transformation of a junctional or compound nevus ca n rarely occur. Nevi may become 
symptomatic if they rub on the ocular surface or enl arge and obstruct vision. They are 
managed with shave excision or wedge resection of the eyelid margin . 

Freckle 
An ephelis, or /reckle, is a small , flat , brown spot on the skin. Ephelides appear from hy
perpigmentation of the basal layer of the epidermiS. The number of epidermal melano
cytes is not increased, but they extrude more than the usual amount of pigment into the 
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Figure 10-23 Eye lid margin nevus . 

epidermal basal cell layer. Ephelides are common in fair-skinned persons, and the hue of 
the ephelis darkens with sunlight exposure. These small, circumscribed macules usually 
appear on the malar areas, but they occasionally present on the eyelids or conjunctiva. No 
treatment is necessary other than sun protection. 

Lentigo simplex 
Simple lentigines are flat, pigmented spots larger in diameter than ephelides. Occurring 
throughout life, lentigo simplex is not related to sun exposure. This type of lentigo also 
differs from a freckle in that the number of epidermal melanocytes is increased, and mela
nin is found in adjacent basal keratinocytes. Individual lesions are evenly pigmented and 
measu re a few millimeters in diameter. Eyelid lentigines may be associated with Peutz
/eghers syndrome (autosomal dominant polyposis of the intestinal tract). No treatment 
is necessary for lentigo simplex. Melanin-bleaching preparations may achieve cosmetic 
iJnprovement. 

Solar lentigo 
Multiple solar lentigines may occur in older persons, in wh ich case they are called senile 
Lentigo. Chronic sun exposure produces pigmented macules with an increased number of 
melanocytes. Solar lentigines are uniformly hyperpigmented and somewhat larger than 
simple lentigines. The dorsum of the hands and the forehead are the most freq uently af
fected areas. No treatment is necessary, but sun protection is recommended. Melanin
bleaching preparations or cryotherapy may help fade the pigmentation of solar lentigines. 

Blue nevus 
A blue nevus is a dark blue-gray to blue-black, slightly elevated lesion that may be congen
ital or may develop during childhood. The blue nevus arises fro m a localized proliferation 
of dermal melanocytes. The dark, dome-shaped lesions beneath the epidermis are usually 
[0 mm or less in diameter. Although the malignant potential is extremely low, these le
sions are generally excised. 
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Dermal melanocytosis 
Also known as nevus of Dla, this diffuse, congenital blue nevus of the per iocular skin 
most often affec ts persons of Afr ican, Hispa nic, or Asian descent, especially fe males. 

Dermal melanocytes proliferate in the regio n of the first and second dermatomes of cra
nial nerve V. The eyelid skin is diffusely brown or blue, an d pigmentation may extend to 
the adjacent forehead. Approximately 5% of cases are bilateral. When patchy slate-gray 
pigmentation also appears on the episclera and uvea, as occurs in two-thirds of affected 
patients, the condition is known as owloderlllall1lelanocytosis (Fig 10-24). Al though ma
lignant transformation Illay occur, especially in white patients, no prophylactic treatment 
is recommended. Approximately I in 400 patients with oculodermalmelanocytosis devel
ops a uveal melanoma. 

Premalignant Epidermal lesions 

Actinic keratosis 
Actin ic keratosis is the most coml11on preca ncerous skin lesion. It usually affects elderly 
persons who have a fair complexion and a history of chronic sun exposure (F ig 10-25). 
These lesions are typically round, sca ly, ke ratot ic plaques that on palpation have the tex
ture of sandpaper. They often develop on the face, head, neck, forearms , and dorsum of 

the hands. These lesions are in a state of continual fl ux, increasing in size and darken 
ing in response to sunlight exposure and remitting with reduced sun exposure. It has 
been reported that up to 25% of individ ual actinic keratoses spontaneously resolve over a 
12-month period, although new lesions tend to develop continually. The risk of malignant 
transformation from a given actinic kera tosis is only 0.24% per yea r. but over extended 
fo llow-up, a patient with multiple ac tinic keratoses has a 12%- 16% incidence of squamous 
cell carcinoma. Squamous cell carci non13s arising from actinic kera toses are thought to be 
less aggressive than those developing de novo. 

For lesions ar ising in the periocular region. incisional or excisional biopsy is recom 
mended to establish a definitive diagnosis. Alternatively, extensive lesions may be treated 
with topical S-fluorouracil or imiquimod cream. 

GuptaAK, Davey V, Mcphail H. Eva luation oftheeffcctivenessofim iquimod and 5-flllorollracil 

for the treatment of actinic ke ratosis: crit ical review and meta-analys is of efficacy stud ies. 

J Cutall Med SlIrg. 2005;9(5):209-2 t4. 

Figure 10-24 Oculodermal melanocytosis. (Cour· 
tesy of Jerry Popham. MDJ 
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Figure 10·25 Actinic keratosis (arrow). 

In Situ Epithelial Malignancies 

Bowen disease 
The term BOlVe" disease refers to squamous cell carcinoma in situ of the skin. These le
sions typically appear as elevated, nonhealing, erythematous lesions. They may present 
with scali ng, crusting, or pigmented keratotic plaques. Pathologically, the lesions demon
strate full-thickness epidermal atypia without dermal invasion. In 5% of patients, Bowen 

disease may progress to vertically invasive squamous cell carcinoma; therefore, complete 
surgical excisio n is advised. Alternati vely, cryotherapy of Bowen disease may be used , 
especially in larger areas of involvement. 

Keratoacanthoma 
Although keratoacanthoma was previously considered to be a benign, self-limit ing le
sion, many authors now regard this entity as a low-grade squamous cell carcinoma. The 
lesion usually begins as a nesh-colored papule on the lower eyelid that develops rapidly 
into a dome-shaped nod ule with a central kera tin -filled crate r and elevated rolled mar

gins (Fig 10-26). Keratoacanthomas typically occur in middle-aged and elderly patients 
and show an increased incidence in immunosuppressed patients. Gradual involution over 
the course of 3-6 months has often been observed. The abundant keratin production in 
the center of the les ion may incite a surrounding inflammatory reaction, which may play 

Figure 10·26 Keratoacanthoma. 
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a role in ultimate resolut ion. At present. incisional biopsy followed by complete surgical 
excision is recommended. 

Grossniklaus HE, Wojno TH, Yanofr M, Font RL. Invasive keratoacanthoma of the eyelid and 
ocular adnexa. Ophthalmology. 1996; 103(6):937-941. 

Premalignant Melanocytic Lesions 

Lentigo maligna 
Also known as Hutchinson melanotic freckle or precancerous melanosis, lentigo maligna is 
a flat, irregularly shaped, unevenly pigmented. slowly enlarging lesion that typically oc
curs on the malar regions in o lder white persons. Unlike senile or solar lentigo, characte r
istics of lentigo maligna include significant pigmentary variation, irregular borders, and 
progressive enlargement. These characteristics reflect a radial, intraepidermal, uncon
tro lled groW1h phase of melanocytes, which in 30%-50% of patients eventually progresses 
to nodules of vertically invasive melanoma. 

The area of histologiC abnormal ity freq uently extends beyond the visible pigmented 
borders of the lesion; in the periocular region, cutaneous lentigo maligna of the eyelid 
may extend onto the conjunct ival surface, where the les ion appears identical to primary 
acqui red melanosis. Excision with adequate surgical margins is recornmended, with per
manent sections for fi nal monitoring. Close observation for recu rrence is warranted. 

Malignant Eyelid Tumors 

Basal cell carcinoma 
Basal ce ll carcinoma, the most common eyelid malignancy, accounts for approximately 
90%-95% of malignant eyelid tumors. Basal cell carcinomas are often located on the lower 
eyelid margin (50%-60%) and near the medial canthus (25%-30%). Less common ly, they 
may occur on the upper eyelid ( 15%) and lateral ca nthus (5%). Basal cell carcinoma may 
have many diffe rent ci inical manifes tations in the eyelid (Fig 10-27). 

Patients at highest risk fo r basal cell carcinoma are fa ir-skinned, blue-eyed. red- haired 
or blond, middle-aged and older people with English. Irish . Scottish, or Scandinavian an
cestry. They may have a history of prolonged sun exposure during the first 2 decades of 
life. A history of cigarette smoking also increases the risk of basal cell carcinoma. Pat ients 
with prior basal cell carcinomas have a higher probabi lity of developing addi tional skin 
cancers. 

Basal cell carci noma is being seen with increasing frequency in younger patients, and 
discovery of malignant eyelid lesions in these patients or those with a positive family his
tory should prompt inquiry into possible systemic associations such as basal cell nevus 
syndrome or xeroderma pigmentosum. Basal celll7evus syndrome (Go rlin syndrome) is an 
uncommon autosomal dominant, multisystem disorder characterized by multiple nevoid 
basal cell carcinomas, which appear early in life and are associated with skeletal anoma
lies, especially of the mandible, maxilla, and vertebrae. Xeroderma pigmentoswl1 is a rare 
autosomal recessive disorder characteri zed by extreme sun sensitivity and a defective re
pair mechanism for ultraviolet light-induced DNA damage ill skin cells. 
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C D 
Figure 10-27 Basal cell carcinoma . A, Nodu lar. S, Ulcerative. C, Pigmented. 0 , Morpheaform. 
(Courtesy of Jill Foster, M D.J 

Nodular basal cell carcinoma, the most common clinical appearance of basal cell car
cinoma, is a firm , raised, pearly nodule that may be associated with telangiectasia and 
central ulceration. Histologicall y, tumors of this fo rm demonstrate nests of basal cells that 
originate from the basal cell layer of the epithelium and may show peripheral palisading. 
As the nests of atypical cells break through to the surface of the epithelium, central necro
sis and ulceration may occur. 

The morpheaform tumor type is less common, and behaves more aggressively, than 
the nodular fo rm of basal cell carcinoma. Morpheaform lesions may be firm and slightly 
elevated, with margins that may be indeterm inate on clinical examination. Histologically, 
these lesions do not show peripheral palisading but rather occur in thin cords that radiate 
peripherally. The surrounding stroma may show proliferation of connective tissue into a 
pattern of fibrosis. 

Basal cell carci noma may simulate chronic infiamnlation of the eyelid margin and is 
frequently associated with loss of eyelashes (madarosis). Multicentric or superficial basal 
cell carcinoma may be mistaken for chronic blepharitis and can silently extend along the 
eyelid margin. 

Carneiro RC, de Macedo EM, Matayoshi S. Imiquimod 5% cream for the treatment of periocu

lar basa l cell carcinoma. Ophtha! Pfnst Recol1Str SlIrg. 20 10;26(2): I 00- \ 02. 

Margo CE, Waltz K. Basal cell carcinoma of the eyelid and periocular skin. Surv Ophthalmol. 

1993;38(2); 169- 192. 
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Management A biopsy is necessary to confirm any clinical sllspicion of basal ce ll ca rci 
noma (Fig 10-28). The most accurate diagnosis can be ensured if every incisional biopsy 
provides tissue that 

is representat ive of the cl in ica lly evident lesion 
is of adequate size for histologic processing 

• is not excessively traurnatized or crushed 
• conta ins normal tissue at the margin to show the transitional area 

An il'lcisional biopsy can be used as a confirmatory o ffi ce procedure for suspected ma
lignant tumors. The site of the incisional biopsy should be photographed or sketched with 
measurements because the site may heal so well that the original locat ion of the tumor 
becomes difficult to find fo r subsequent tu mor removal. 

An excisionai biopsy is reasonable when eyelid lesions are small and do not involve the 
eyelid margin or when eyelid margin lesions are centrally located, away from the lateral 
canthus or lacrimal punctum. However, histo logic monitoring of tu mor borders to ensure 
complete excision is mandatory. The borders of any excisional biopsy should be marked 
in case the excis ion is incomplete and further resection is necessa ry. Excisional biopsies 
should be oriented vertically so that closure does not put vertical traction on the eyelid. If 
the margins of the excised portion of the eyelid are pos itive for residual tumor cells, the 
involved area of the eyelid should be reexcised, with surgical monitori ng of the margins 
by Mohs micrograph ic technique or by froze n-section technique. 

, 

A 

c 

Figure 10-28 Techniques of eyelid biopsy. A, Excisional biopsy. B, Full-thickness eyelid biopsy_ 
C, Incisional or punch biopsy including normal skin. D, Shave biopsy of eyelid margin lesion. 
(Illustration by Christine Graiapp.) 
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Surgery is the treatment of choice for all basal cell carcinomas of the eyelid. Surgical 
excis ion affords the advantages of complete tumor removal wi th histologic control of the 
margins. The recurrence rate is lower with excision than with any other treatment modal
ity. It also offers superior cosmetic resul ts in most cases. 

When basal cell carcinomas involve the med ial canthal area, the lacr imal drainage 
system may have to be removed in order to completely erad icate the tumor. If the lac
rimal drainage system has been removed fo r tumor eradication, reconstruction of the 
lacr imal outflow system shoul d not be undertaken until it is established that the patient 
is tumor free. 

Orbital invasion of basal cell carcinoma is part icularly com mon in cases that have 
been inadequately treated, in clinically neglected tumors, or in morpheaform tum ors. Or
bital exenteration may be required in such cases. Retrospective studies show th at the mor
ta lity rate fro m ocular adnexal basal cell carcinoma is 3%. The vast majority of patients 
who died from basal cell carcinoma had disease that started in the canthal areas, had 
undergone prior radiation therapy, or had cl inically neglected tumors. 

Histological examinat ion of the margins of an excised m alignant tumor should be 
performed to check for complete tu mor excision . Frozen-section techniques permit such 
examination during the course of su rgery. The surgeon excises the clinically apparent 
tumor along with 1-2 mm of clinica lly un involved tissue, and then sends the entire speci
men, oriented on a drawing, to the pathologist. The pathologist then samples the margins 
with froze n-section technique. 

Reconstruction is undertaken when all margins are found to be free of tumor. Some 
tu mors have subcutaneous extensions that are not recognized preoperatively. Conse
quently, the surgeon must always be prepared to do a much larger reconstruction than 
origi nally anticipated from the clinical appearance of the tumor. 

To ensure complete removal of recurrent, deeply in filtrated, or morpheaform tu
mors and tu mors in th e medial canthal region, dermatologists with special training 
often use Mohs micrographic surgery. Tissue may be removed in thin layers that provide 
a 3-d imensional mapping of the tumor excision. Mohs micrographic tumor resection is 
most commonly used in the excision of morpheaform basal cell carcinoma and squamous 
cell carcinoma. 

Micrographic excision preserves the maximal amount of healthy tissue while provid
ing the best assurance of complete cancer removaL Preoperat ive planning between the 
micrographic surgeon and oculoplastic reconst ructive surgeon allows for most efficient 
patient ca re. In some cases, micrographic excision may allow the preservation of a globe, 
whereas conventional surgical techniques might indicate the need for exenteration. How
ever, a major limitat ion of Mohs micrographic surgery is in identifying margins of the 
tumor when the tumor has invaded orbita l fat. 

FollOWing Mohs tumor resect ion, the eyelid should be reconstructed by standard 
oculopl astic procedures. Urgent reconstruction is not critical, but surgery should be per
for med expeditiously. Early surgery affords maximum protection for the globe and al
lows reconstruction to take place while the remaining eyelid margins are sti ll fresh. If 
immediate reconstruct ion is not possible, the cornea should be protected by patching 
or temporarily suturing the remaining eyelids closed over the globe. If defects are small , 
spontaneous granulation may be a treatment alternative. 
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The recurrence rate following cryotherapy is higher than that following surgical ther
apy for well-circumscribed nodular lesions. When cryotherapy is used to treat more dif
fuse scJerosLng lesions, the recurrence rate is unacceptably high . In addition, histologic 

margins cannot be evaluated with cryotherapy. Consequently, this t reatment modality is 
avoided for canthal lesions. recurrent lesions, lesions greater than I em in diameter, and 
morpheaform lesions. Further, because cryotherapy may lead to depigmentation and tis
sue atrophy, it should not be used when final cosmesis is important. Accordingly, cryo
therapy for eyelid basal cell carcinoma is generally reserved for patients who are otherwise 
unable to tolerate surgery, such as elderly patients confined to bed or those with serious 
medical conditions that prevent surgical intervention. 

Radiation therapy also should be considered on ly a palliative treatment that should 
generally be avoided fo r periorbita l lesions. In particu lar, it should not be used for canthal 
lesions because of the risk of orbita l recurrence. As with cryotherapy, histologic margins 
cannot be evaluated with radiation treatment. The recurrence rate following radiat ion 
treatment is higher than that fo llowing surgical treatment. Moreover, recurrence after ra
diation is more difficult to detect, occurs at a longer interval after initial treat ment, and is 

more difficult to manage surgically because of the altered healing of previously irradiated 
tissues. 

Complications of rad iation therapy include cicatr icial changes in the eyelids, lacrimal 
drainage scarring with obstruct ion , keratitis sicca, and radiation-i nduced malignancy. 
Radiation-induced injury to the globe may also occur if the globe is not shielded during 
treatment. See also BCSC Section 4, OphthalmiC Pathology al1d Intraocular Tumors. 

Howard GR, Nerad lA, Carter KD, Whitaker DC. Clin ical characteristics associated with or

bital invasion of cutaneous basal cell and squamous cell tumors of the eyelid. Am IOphtha/

mol. 1992; t 13(2): 123- 133. 

Leshin B, Yeatts P. Management of periocular basal cell carcinoma. I, Mohs' micrographic sur

gery. Surv Ophthalmol. 1993;38(2): 193- 203. 

Mohs FE. Micrographic surge ry for the microscopically controlled excision of eyelid cancers. 

Arch Ophthalmol. 1986; 1 04(6):90 1-909. 

Waltz K, Margo CEo Mohs' micrographic surgery. Ophtha/mo/ C/ill North Am. 1991 ;4: I 53- 163. 

Squamous cell carcinoma 
Squamous cell carcinoma of the eyelid is 40 times less common than basal cell carci 
noma, but it is biologically more aggressive. Tumors can arise spontaneously or from areas 
of solar inju ry and actinic keratosis, and they may be potentiated by imnlunodeficiency 
(Fig 10-29). The treatment modalities available for squam ous cell carcinoma are sim ilar 
to those for basal cell carcinoma. Mohs micrographic resection or surgical excision with 
wide margins and frozen sections is preferred becatlse of the potentially lethal nattlre of 

th is tumor. Squamous cell carcinoma may metastasize through lymphatic transmission, 
blood-borne transmission , or direct extension, often along nerves. Recurrences of squa

mous cell carcinoma should be treated with wide surgical resection, possibly including 
orbital exenteration, and may require collaborat ion wi th a head and neck cancer su rgeon. 

Reifler OM, Hornblass A. Squamous cell carcinoma of the eyelid. Surv Ophtha/mol. 1986; 

30(6):349- 365. 
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Figure 10·29 Squamous cell carcinoma of the eyelid. (Courtesy of Jeffrey A. Nerad, MD.J 

Sebaceous adenocarcinoma 
Carcinoma of the sebaceous glands is a highly malignant and potentially lethal tumor that 
arises from the meibomian glands of the tarsal plate; from the glands of Zeis associated 
with the eyelashes; or fro m the sebaceous glands of the caruncle, eyebrow, or facial skin. 
Unlike basal cell or squamous cell carcinoma, sebaceous gland carci noma occurs more 
frequently in females and originates twice as often in the upper than in the lower eyelid, 
reflecting the greater numbers of meibomian and Zeis glands in the upper lid. Multicen
tric origin is common, and separate upper and lower eyelid tumors occur in 6%-8% of 
patients. The tumor often exhibits a yellow coloration as a result of lipid material within 
the neoplastic cells. Patients are commonly older than 50 years, but these tumors have 
been reported in younger patients as well. 

These tumors often masquerade as benign eyelid diseases. Clinically, they may simu
late chalazia. chronic blepharitis. basal cell or squamous cell carcinoma, ocular cicatric ial 
pemphigoid , superio r li mbic keratoconj unc tivitis, or pannus associated w ith adult inclu

sion conjunctivitis. Typicall y, effacement of the meibomian gland orifices wi th destruc
tion of follicles of the cilia occurs, leading to loss of lashes (Fig 10-30). 

In sebaceous carcinoma, there is a tendency for the tumor within the tarsal plate to 
progress to an intraepidermal growth phase, wh ich may extend over the palpebral and 
bulbar conjunctiva. A fin e papillary elevation of the tarsal conjunctiva may indicate pag
etoid spread of tumor cells; intraepithelial growth may replace corn eal epithelium as well. 
Sebaceous secretions from the intraepithelial ca ncer cells may cause marked conjunctival 
inflammation and inj ection. 

A nodule that initially simulates a chalazion but later causes loss of eyelashes and de
struction o f the meibomian gland orifices warrants a biopsy. as this presentation is char
acteristic of sebaceous gland ca rcinoma. Solid material from a chalazion that has been 
surgically excised more than once should be submitted fo r histologic examination. Be
cause the rate of histologic misdiagnosis is high among general pathologists, the cl in ician 
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Figure 10·30 Sebaceous gland carcinoma. (Counesy of John B. Holds, MD.) 

should maintain suspicion based on clinical findings and request special stains (lipid) or 

outside consultation. Any chronic unilateral blepharitis cou ld also raise the possibility of 
sebaceolls gland carcinorna. 

Because eyelid margin sebaceous carcinomas originate in the tarsal plate or the eye
lash margi n. superficial shave biopsies may reveal chronic inflammation but miss the un 
derlying tumor. A fu Ll - thickn ess eyelid biopsy with permanent sect ions may be required 
to ass ist in the correct diagnosis. Alternat ively, full -thickness punch biopsy of the tarsal 
plate may be diagnostic. 

Wide surgical excision is mandatory for adequate treatment of sebaceous adenocar
ci noma. Mohs micrographic surgery has been lIsed in some cases; hO\vever, considerable 
caution is required because of the skip areas, pagetoid spread, and polycent ricity charac
teristic of these tumors. Map biopsies of the conjunctiva are helpful to elim inate the po

tential of pagetoid spread. If pagetoid spread is prese nt, cryotherapy may be used. Orbital 
exenteration may be considered for recurrent or large tumors invading through the orbital 

septum (see Chapter 8). These tumors usually metastasize to regional lymph nodes but 
may rarely spread hematogenously or through direct extension. Radiation therapy is usu
ally not appropriate. as sebaceous carci nomas are relatively radioresistant. 

Sentinel lymph node (S LN) biopsy is considered for patients with eyelid sebaceous 
ceU carcinoma with high-risk features (recurrent lesions or ex tensive involvement of the 
eyelid or orbit ); conjunctiva l or eyelid melanoma with a Breslow thickness greater than 
I mOl; or Merkel cell carcinoma of the eyelid. With the excepti on of basal cell carcinoma, 
cancers of the eyelid and conjunctiva typically metastasize to the regional lymph nodes, 
and regional metastasis commonly occurs before metastasis to distant si tes. SLN biopsy 
has evolved as a technique for identifying ea rly subclinical, microscopic regional lymph 
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node metastasis for many solid tumors throughout the body. The identification of micro
scopic regional nodal metastases may indicate that more extensive therapy is warranted. It 
can also provide prognostic information to the physician and patient. 

Ho VH, Ross MI, Prieto VG, Khaleeq A, Kim S, Esmaeli B. Sentinel lymph node biopsy for 

sebaceous cell carcinoma and melanoma of the ocular adnexa. Arch OtolarYtlgol Head Neck 
Surg.2007; 133(8):820- 826. 

Khan JA, Doane JF, Grove AS Jr. Sebaceous and meibomian carcinomas of the eyelid: recogni 

tion, diagnosis, and management. Ophthal Plast Reconstr Surg. 1991;7(1 ):61-66. 

Nijhawan N, Ross MI, Diba R, Ahmadi MA, Esmaeli B. Experience with sentinel lymph node 

biopsy for eyelid and conjunctival malignancies at a cancer center. Ophthal Plast Recol1str 
Surg.2004;20(4):29 1-295. 

Shields lA, Demirci H, Marr BP, Eagle RC Jr, Shields CL. Sebaceous carcinoma of the eyelids: 

personal experience with 60 cases . Ophthalmology. 2004;1 11 ( 12):2 151- 2157. 

Melanoma 
Melanoma accounts for approximately 5% of cutaneous cancers. The incidence of mela
noma has been steadily increasing over the last half century. Multiple factors, including 
sunlight exposure, genetic predisposition, and environmental mutagens. have been im 
plicated in this increase. Cutaneous melanomas may develop de novo or from preexisting 
melanocytic nevi or lentigo maligna. Although melanoma accounts for about 5% of all 

skin cancers, primary cutaneous melanoma of the eyelid skin is rare « 0.1 % of eyelid ma
lignancies) . Melanomas should be suspected in any patient with an acquired pigmented 
lesion beyond the first 2 decades of life. Melanomas typica lly have variable pigmentation, 
wi th darker and lighter hues within the lesion. They usually have irregular borders and 
may also ulcerate and bleed. 

There are 4 cl in icopathologic forms of cutaneous melanoma: 

lentigo maligna melanoma 
nodular melanoma 
superficial spreading melanoma 
acrolentiginous melanoma 

The eyelid is most often involved by either lent igo maligna melanoma or nodular 
melanoma. 

Lentigo maligna melanoma represents the invasive vertical malignant growth phase 
that occurs in 10%- 20% of patients with lentigo maligna. It accounts for 90% of head and 
neck melanomas. Clinica ll y, the invasive areas are marked by nodule formation within the 
broader, flat , tan to brown irregular macule. The eyelid is usually involved by secondary 
extension from the malar region , and pigmentation may progress over the eyelid margin 
and onto the conjunctival surface. Surgical exci sion is recommended for a premalignant 
lentigo maligna and is mandatory in patients with lentigo malign a melanoma. 

Nodular melanoma (Fig 10-3 1) accounts for approximately 10% of cutaneous mela
nomas but is extremely rare on the eyelids. These tumors may be amelanotic. The vertical 
invasive growth phase is the initial presentation of these lesions; thus, they are likely to 
have extended deeply by the time of the diagnosis. 
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Figure 10-31 Upper eyelid melanoma. (Courtesy of Jill Fosler, MD. ) 

Treatment for cutaneous melanoma includes wide surgical excision with histologic as
surance (by means of permanent sections) of complete tumor removal. Randomized trials 
have so far provided insufficient information to address optimal excision margins fo r pri 
mary cutaneous melanoma. In the periocular regions, margins less than 1 em are often used 
to help preserve tissue needed for reconstruction and protection of the eye. Regional lymph 
node dissection or SLN biopsy may be performed in patients with melanomas that show 
microscopic evidence of vascular or lymphatic involvement or Breslow thickness greater 
than 1 mm. Complete preoperative metastatic workup is ind icated for tumors with thick
ness greater than 1.5 mm. Thin lesions «0.75 mm) confer a 5-year survival rate of 98%; 
thicker lesions (>4 mm) with ulceration confer a survival rate of less than 50%. Because 
tumor thickness has strong prognostic implications, a biopsy should be performed on these 
lesions, specifi cally, a biopsy with a disposable punch that allows a core to be taken through 
the fu ll depth of the tumor. Biopsy of these lesions does not increase the risk of metastatic 
spread. Although cryotherapy may have a role in the treatment of acquired melanomas in 
the conjunctiva, it should not be considered for treatment of cutaneous melanoma. 

Boulos PRo Rubin PA. Cutaneous melanomas of the eyelid . Semil1 Opltthalmol. 2006;2 1 (3): 
195- 206. 

Sladden MI, Balch C. BarziJ ai DA, Berg D, ct al. Surgica l excis ion margins for primary cutane
ous melano ma. Cochral1e Database 5yst Rev. 2009;4:CD004835. 

Sober AJ. Chuang T Y, D uvic M, et al; Gu idelines/Outcome Committee. Gu idel ines o f care for 

primary cutaneo us melanoma. J Am Acad Dermatol. 200 1 ;45(4):579- 586. 

Kaposi sarcoma 
This previously rare tumor presents as a chronic reddish dermal mass and is a frequent 
manifestat ion of AIDS (Fig 10-32) . The conjunctival lesions can be mistaken for foreign
body granuloma or cavernous hemangioma. The lesion is composed of spindle cells of 
probable endothelial origin. It may be treated with cryotherapy, excision, radiat ion, or in 
tralesional chemotherapeutic agents. Kaposi sarcoma may regress with adequate antiviral 
treatment of the HIV infection. 
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Figure 10-32 Kaposi sarcoma. 

Shuler JD, Holland GN, Miles SA, Miller BJ, Grossman I. Kapos i sarcoma of the conjunctiva 

and eyelids associated wi th the acquired immunodeficiency syndrome. Arch Ophthalmol. 
1989; 1 07( 6) ;858- 862. 

Merkel cell carcinoma 
The Merkel cell is part of the dend ri tic (neuroendocrine) cell populat ion of the skin. Stud
ies suggest that, as a slowly adapt ing mechanoreceptor, it has a role in mediating the sense 
of touch. Merkel cells can give rise to malignant neoplasms, 10% of which occur in the 
eyelid and periocular area and mani fest as painless, erythematous nodules with overlying 
telangiectatic blood vessels. Merkel cell carcinoma can mimic other malignant lesions; 
thus, the diagnosis can be di ffi cult. One-thi rd of the tumors recur after excision, and there 
is a high rate of metastas is. The est imated 5-year survival rate is 38%. Initial treatment 
should be aggressive and include surgical resection, with consideration of postoperative 
radiation and/or chemothe rapy. 

Peters GB 3rd, Meyer DR, Shields JA , et al. Management and prognosis of Merkel cell carci

noma of the eyel id. Ophthalmology. 2001;108(9): 1575 - 1579. 

Eyelid Trauma 

Injury of the eyelid may be divided into blunt and penetrating trauma. Cardinal rules in 
the management of eyelid trauma include the following: 

Take a careful history. 
Record the best acuity for each eye . 

• Thoroughly evaluate the globe and orbit. 
Obtain appropriate radiologic studies. 
Have a deta iled knowledge of eyelid and orbital anatomy. 
Ensure the best possible primary repair. 



178 • Orbi t, Eyelids, and Lacrimal System 

Blunt Trauma 

Ecchymosis and edema are the most common presenting signs of blunt trauma. Patients 
should be evaluated for intraocular injury with a thorough biomicroscopic evaluation and 
a dilated fundus examination. Computed tomography, both axial and direct coronal, may 
be necessary to determ ine whether an orbi tal fracture is present. See Chapter 6 for further 
discussion of orbital fractures. 

Penetrating Trauma 

A detailed knowledge of eyelid anatomy helps the surgeon in repairi ng a penetrating eye
lid inju ry and often reduces the need for secondary repairs. Generally, the treatment of 
eyelid lacerations depends on the depth and location of the injury. 

Lacerations not involving the eyelid margin 
Superficial eyelid lacerations involving just the skin and orbicularis muscle usually require 
only skin sutures. Unnecessary scarring can be avoided by following the basic principles of 
plastic repair. These include conservative debridement of the wound, use of small -caliber 
sutures, eversion of the wound edges, and early suture removal. 

The presence of orbital fat in the wound means that the orbital septum has been vio
lated. Superficial or deep foreign bodies should be searched for meticulously before these 
deeper eyelid lacerations are repaired. Copio us irrigat ion washes away contaminated ma
terial in the wound. Orbital fat prolapse in an upper eyelid wound is an indication for 
levator exploration . A lacerated levator muscle or apo neurosis must be carefully repaired 
to enable the levator to function as normally as possible. Upper eyelid lagophth almos and 
tethering to the superior orbital rim are common if the o rbita l septum is inadvertently 
incorporated into the lacerat ion repair. Orbita l septum lacerations should not be sutured. 
Meticulous closure of overlying eyelid skin and orbicularis muscle is adequate in all cases 
and avoids possible vertical shortening of th e sutured orbital septum. 

Lacerations involving the eyelid margin 
Repair of eyelid m argin lacerations requires precise suture placement and crit ical suture 
tension to minimize notching of the eyelid margin. Many techniques have been descr ibed, 
but the most important principle is that tarsal approximation must be made in a meticu
lous, direct manner (Fig 10-33) . Eyelid margin closure may be accomplished by placing 2 
or 3 sutures for alignment th rough the lash line, the meibomian gland plane, and (option
ally) the gray line. Surgeons di ffer as to whether they place the tarsal or the eyelid margin 
sutures first. Precise anatomical alignment of the margin and secure tarsal closure are the 
goals, and many variations of techniques are acceptable. To avoid corneal epithelial dis
ruption, the tarsal sutures should not extend through the conjunctival surface. The eyelid 
margin closure should result in a moderate eversion of the well -approximated wound 
edges. Resorbable buried sutures may be used in the margin as an alternat ive to the per
manent externally tied sutures. 

Trauma involving the canthal soft tissue 
Trauma to the medial or lateral canthal areas is usually the result of horizontal traction 
on the eyelid, which causes an avulsion of the eyelid at its weakest points, the medial or 
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Figure 10-33 Eye lid margin repair. A, The eye
lid margin is al igned with resorbable tarsus-to
tarsus sutures, and the lash line, gray line, and 
mucocutaneous junction are aligned with eye
lid margin sutures. B, The tarsal sutures are 
tied and cut; the eyelid margin sutures are tied 
and left long. C, The skin surface of the eyel id 
is sewn closed, with the skin sutures used to 
tie down the tails of the margin sutures . (Modi
fied from Nerad JA. Oculoplastic Surgery: The Requisites in 
Ophthalmology. Philadelphia: Mosby; 2001 :319. Used with 
permission. Illustration by Christine Gralapp.) 

lateral canthal tendon. Careful review of the patient's history often confi rms that an object 
or finger engaged the eyelid soft tissue in th e central aspect of the eyelid, wi th subsequent 
horizontal traction of the eyelid. Hence, lacerations in the medial canthal area demand 
evaluation of the lacrimal drainage apparatus, which is often involved in an avulsion in
jury. Canalicular involvement is usually confirmed by inspection and gentle probing. The 
examiner can assess the integrity of the inferior and superior limbs of medial or lateral 
canthal tendons by grasping each lid with a toothed forceps and tugging away from the 
injury while palpating the insertion of the tendon. Even trivial medial canthal injuries can 
result in canalicular lacerations. 

Medial canthal tendon avulsion should be suspected when there is rounding of the 
medial canthal angle and acquired telecanthus. Attention to the posterior portion of the 
tendon's attachment to the posterior lacrimal crest is critical. 

Treatment of medial canthal tendon avu lsions depends on the nature of the avulsion. 
If the upper or lower limb is avulsed but the posterior attachment of the tendon is intact, 
the avulsed limb may be sutured to its stump or to the periosteum overlying the anterior 
lacrimal crest. If the entire tendon, includi ng the posterior portion, is avulsed but there is 
no naso-orbi tal fracture, the avulsed tendon should be wired through small drill holes in 
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the ipsilateral posterior lacri mal crest. If the entire tendon is avulsed and there is a naso
orbital fracture, transnasal wiring or plating is necessary after reduction of the fracture. 
A V-shaped miniplate may be fIXed anterior ly on the nasal bone, with posterior extension 
into the orbit. The suture is sewn through the severed tendons and passed through the 
holes in the miniplate. Th is technique is particularly helpful when the bone of the poste
rior lacrimal crest is missing. 

A 3-dinlensional perspective is crucial in the evaluat ion and repair of canthallacera 
tions; that is. to ensure optimal functional and cosmetic repair. the surgeon must always 
keep in mind the horizontal, vertical, and an teroposterior position of the canthal angle 
and media l canthal tendon. The different configurations of the medial and lateral canthal 
angles must also be considered. Whereas the lateral canthal angle is sharp, the medial 
cantha l angle is slightly rounded. Failure to appreciate th is difference gives rise to postop
erative cosmetic and functio nal problems. 

Devoto MH. Kersten Re, Teske SA, Kulwin DR. Simplified tech nique for eyelid margin repair. 
Arch Ophthallllol. 1997: 11 5(4):566- 567. 

Goldenberg DC, Bastos EO. Alonso N. Friedhofer I, Ferreira Me. The role of micro-anchor 
devises in medial canthoplexy. Ann Plast Surg. 2008;6 1( 1):47-5 1. 

Howard GR, Nerad JA, Kersten RC. l ... ledial canthoplasty with microplate fixation. Arch Oplr
thalmol. 1992: II O( 12): 1793- 1797. 

Secondary Repair 

Secondary repair of eyelid trauma usually requires treatment of cicatricial changes that 
resulted from either the initial trauma o r the subsequent surgical repair. Revision of scars 

may require simple fu sifo rm excision with prirnary closure or a more complex rearrange
ment of tissue. The location of a partiClll ar scar in relation to the relaxed skin tension lines 
(which correspond to the facial wrinkles in most cases) determines the best technique or 
combinatio n oftechniques to use. An elliptical excision of the scar is most useful for revi
sion of scars that follow the relaxed skin tension lines. Single Z-plasty or mult iple Z-plasty 
reconstructive techniques can be used for the revisio n o f scars that do not conform to 
relaxed skin tension lines. 

Free skin grafts alone or in combin alion with vario us naps are used when tissue has 
been lost. Although any non-hair-bearing skin can be used, full -thickness postauricu lar 
or preauricu lar skin is the most commonly used donor site for lower and upper eyelid 
reconstruction. Ipsilateral or contralateral upper eyelid) supraclavicular or subclav1cu
lar areas) and even brachial or inner thigh areas are all pOlentia l donor sites for eyelid 
reco nstruction. 

Tarsoconjunctival grafts are good substitutes for poster ior lamella eyel id defects when 
both the ta rsal plate and the conj unctiva are defi cient. Buccal mucosa may be used when 
only the conjunctiva is insufficient. Ha.rd palate composite grafts have also become in 
creasingly popular for posterior lameUa defecls in the lower eyelid. However, they should 
be avoided as a tarsal replacement in the upper eyelid because of the presence of keratin 
ized epithelium, which can irritate the cornea. 
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Before treatment is considered for trau matic ptosis, the patient should be observed 
for 6 months or until no further spontaneous return of function occurs. An exception to 
th is rule may be in a young ch ild, in whom the possibility of deprivation amblyopia may 
necessitate early surgery to clear the visual axis. 

Dog and Human Bites 

Teari ng and crushing injuries occu r secondary to dog or human bites. Partial-thickness 
and full-thickness eyelid lacerations, canthal avulsions, and canalicular lacerations are 
common. Seriolls fac ial and intracranial injury is possible, especially in infants, as bites 
generate hundreds of pounds of force per square inch. Irrigation and early wound repair 
are mandatory, and tetanus and rabies protocols should be observed. Systemic antibiotics 
are recommended. 

Bartley GB. Periorbital animal bites. Focal Points: Clillical Modliles for Ophthalmologists. San 
Francisco: American Academy of Ophthalmology; 1992, module 3. 

Burns 

Burns of the eyelid are rare and generally are seen in patients who have sustained signifi
cant burns over large areas of the body. Often, these patients are semiconscious or heavily 
sedated and require ocular surface protection to prevent corneal exposure, ulceration, 
and infection. Lubricating ant ibiotic eyedrops and ointments, moisture chambers, and 
frequent evaluation of both the globes and the eyelids are part of the early treatment of 
these patients. Once cicatricial changes begin in the eyelids, a relentless and rapid deterio
ration of the patient's ocular status often ensues secondary to cicatricial eyelid retraction, 
lagophthalmos, and corneal exposure. If tarsorrhaphies are used, they should always be 
more extensive than seems to be im med iately necessary. Unfortunately, with progression 
of the cicatricia l traction, even the 1110St aggressive eyelid ad hesions may dehisce, In the 
past, skin grafting was usually delayed until the cicatricial changes stabilized, but the early 
use of fu ll -thickness skin grafts, amniotic membrane, and various types of flaps can ef
fectively reduce ocular morbidity in selected patients. 

Eyelid and Canthal Reconstruction 

The following discussion of eyelid reconstruction applies to defects resulting from tumor 
resection as well as congenital and traumatic defects. Several methods may be appropriate 
for reconstruction of a particular eyelid defect. The surgeon's choice of procedure depends 
on the age of the patient, the condition of the eyel ids, the size and position of the defect, 
and personal experience and preference. Priorities in eyelid reconstruction are 

development of a stable eyelid margin 
provision of adequate vertical eyelid height 
adequate eyelid closure 
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• smooth, epithelialized internal surface 
• maximum cosmesis and symmetry 

The following general principles guide the practice of eyelid reconstruction: 

Reconstruct either the anter ior or the posterior eyelid lamella, but not both, with a 
graft; I of the layers must provide the blood supply (pedicle flap). A graft placed on 
a graft has a high likelihood of failure. 

• M.aximize hori zontal tension and minimize vertical tension. 
Maintain sufficient and anatomical canthal fixation. 
Match like tissue to like tissue. 

• Narrow the defect as much as possible before sizing a graft. 
Choose the simplest technique. 
Get help from a subspecialist if you need it. 

Eyelid Defects Not Involving the Eyelid Margin 

Defects not involving the eyelid margins can be repaired by direct closure if this procedure 
does not distort the eyelid margin . If undermining does not allow direct closure, advance
ment or transposition of flaps of skin may be used. Tension of closure should be directed 
horizontally so that secondary deformity can be avoided; vertical tension may cause eye
lid retractio n or ectropion. Avoidance of vertical tension requires placement of vertically 
oriented incision lines. 

If the defect is too large to be closed primarily, several advancement or transposition 
techniques of local ski n flaps may be used. The flaps most commonly used are rectangu
lar advancement, rotation, and transposition. Flaps usually provide the best tissue match 
and aesthetic result but require planning in order to minimize secondary deformities. Al
though skin-grafting procedures are generally easier to perform, the final texture, contour, 
and cosmesis are typically better with fl aps. 

Anterior lamella upper eyelid defects are best repaired with full -thickness skin grafts 
from the contralateral upper eyelid. Preauricular or postauricular skin grafts may be used, 
but their greater thickness may limit upper eyelid mobi lity. Lower eyelid defects are best 
HUed with preauricular or postauricular skin grafts. If skin is not available from the upper 
eyelids or auricular areas, full-thickness grafts may be obtained frol11 the supraclavicular 
fossa or the inner upper arm. It is important to avoid placement of hair-bearing skin grafts 
near the eyes. 

Use of spli t-thickness grafts should be avoided in eyelid reconstruction. They are rec
ommended only in the treatment of severe burns of the fa ce when adequate full -thickness 
skin is not available. 

Patrinely JR, Marines HM, Anderson RL. Skin flaps in periorbital reconstruction. Sf/rv Oph 
thalmol. 1987;3 1 (4j,249- 261. 

Teske SA, Kersten Re, Devoto MH, Kulwin DR. The modified rhomboid transposition flap in 

periocular reconstruction. Ophthal Plast Recol1str Surg. 1998; 14(5) :360- 366. 
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Eyelid Defects Involving the Eyelid Margin 

Small upper eyelid defects 

Small defects involving the upper eyelid margin can be repaired by direct closure if this 
technique does not place too much tension on the wound (Fig 10-34). Direct closure is 
usually employed when 33% or less of the eyelid margin is involved; if a larger area is 
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Figure 10-34 Reconstructive ladder for upper eyelid defect. A, Primary closure with or without 
lateral canthotomy or supe rior cantholysis. B, Semicircular flap. C, Adjacent tarsoconjunctival 
f lap and full-thickness skin graft . 0, Free tarsoconjunctival graft and skin flap. E, Full-thickness 
lower eyelid advancement f lap (Cut ler-Bea rd). F, Lower eyelid switch f lap or median forehead 
flap. (Illustration by Christine Gralapp.} , 
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involved. adva ncement of adjacent tissue or grafting of distant tissue may be required. The 
surgeon can cut the superior lirnb of the lateral canthal tendon to allow 3-5 mm of me
dial mobilization of the remaining latera l eyelid margin. taki ng care to avoid the lacri mal 
ductules in the lateral third of the upper eyelid . Removal or dest ruction of these ductules 
may lead to dry-eye problems. Postoperatively. the eyelid appea rs tight and ptotic because 
of tract ion , but it relaxes over several weeks. 

Moderate upper eyelid defects 
Moderate defects of the upper eyelid margin (33%-50% involvement) can be repaired by 
advancement of the lateral segment of the eyelid . The lateral canthal tendon is incised. and 
a semicircular skin flap is made below the lateral portion of the eyebrow and canthus to 
allow for further mobil ization of the eyelid. Tarsal-shar ing procedures in the upper eyelid 
may also be employed. 

Large upper eyelid defects 
Upper eyelid defects involving more than 50% of the upper eyelid margin requi re advance
ment of adjacent tissues. With an incisio n below the lower eyelid tarsus, a full -th ickn ess 
lower eyelid flap is moved into the defect of the upper eyelid by adva ncement of the flap 
behind the remaining lower eyelid margin (Cutler-Beard procedure). This procedure. how
ever, results in a thick and relatively immobiJe upper eyelid. Alternatively, a free tarsocon
junctival graft taken from the contralalera l upper eyelid can be positioned and covered 
wi th a skin -muscle flap if adequate redundant upper eyelid skin is present. 

Small lower eyelid defects 
Small defects of the lower eyelid «33% involvement) can be repaired by primary closure 
(Fig I 0-35). In add ition. the inferior crus of the lateral canthal tendo n can be released so 
that there is an additional 3-5 mm of medial mobil iza tion of the remai ning lateral eyelid 
margin. 

Moderate lower eyelid defects 
Semicircular advancement or rotation flaps. wh ich have been described for upper eyelid 
repair. can be used for reconstruction of moderate defects in the lower eyelid as wel l. The 
fl ap most common ly used in such cases is a modification of the Tenzel selnlci rcular rota
tion fl ap. Tarsoconjunctival autografts harves ted from the underside of the upper eyelid 
may be transplanted into the lower eyelid defect for reconstructio n of the poste rior la
mella of the eyelid. When tarsal grafts are being harvested. the marginal 4-5 mm height 
of tarsus is preserved to prevent distortion of the donor eye.lid margin. Tarsoconjunctival 
autografts may be covered wi th skin flaps of various types. Cheek elevat ion may also be 
required so that vertical traction on the lid and ectropion can be avoided. Alternatively, a 
tarsoconjunctival flap developed from the upper eyelid and a full -thickness skin graft can 
also be used. 

Large lower eyelid defects 
Defects involving more than 50% of the lower eyelid margin can be repaired byadvance
ment of a tarsoconjunctival nap fro m the upper eyelid into the posterior lamellar defect of 
the lower eyelid. The anteri or lamella of the reconstrucled eyel id is then created with an 
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Figure 10-35 Reconstructive ladder for lower eyelid defect. A, Primary closure with or without 
lateral canthotomy or superior cantholysis. B. Semicircular flap. C. Adjacent tarsoconjunctival 
flap and full-thickness skin graft. D. Free tarsoconjunctival graft and skin flap. E. Tarsoconjunc
tival flap from upper eyelid and skin graft (Hughes procedure). F. Compos ite graft with cheek 
advancement flap (Mustards flap) . (lIIustralion by Christine Gra/app.) 

advancement skin flap or, in most cases, a free ski n graft taken from the preauricular or 
postauricul ar area (modified Hughes procedure). The mod ified Hughes procedure there
fo re results in placement of a bridge of conjunctiva from the upper eyelid across the pupil 
for several weeks. The vascularized pedicle of conjunctiva is then released in a staged, 
second procedure once the lower eyelid flap is revascularized. Eyelid-sharing techniques 
should be avoided in ch ildren, as these patients may develop deprivat ion amblyopia. La rge 
rotating cheek fl aps (Muslm'de procedure) can work well for repair of large anterior la
mellar defects, but they require some tarsal substitute such as a free tarsoconjunctival 



186 • Orbit, Eyelids, and Lacrimal System 

autograft, hard palate mucosa, or a Hughes flap for posterior lamella replacement. Both 
the Mustard" cheek rotation flap and the Tenzel semicircular rotation flap frequently re
sul t in a rounded lateral canthus. The surgeon can reduce this problem by creati ng a very 
high incision toward the lateral end of the eyebrow where the in cision emanates from 
the lateral commissure. Free tarsoconjul1ct ival autografts fro m the upper eyelid covered 
with a vascularized skin flap have been used to repai r large defects as well. Thi s type of 
procedure has the advantage of requiring only 1 surgical stage and avoids even temporary 
occlusion of the visual axis. 

Lateral Canthal Defects 

Laterally based transposition flaps of upper eyelid tarsus and conjunctiva can be used for 
large lower eyelid defects extending to the la teral canthus. These fl aps can be covered with 
free skin grafts. Semicircular advancement fl aps of skin can also be used to repair defects 
extending to the lateral canthal area. Sometimes, strips of periosteum and temporal is fas
cia left attached at the lateral orbital rim can be swung over and attached to the remaining 
lateral eyelid m argins for reconstruction of the entire lateral canthal posterior lamella. A 

Y-shaped pedicle flap of periosteum is opt imal to reconstruct the entire lateral canthal 
posterior lamella. 

Medial Canthal Defects 

The medial canthal area lends itself to a variety of reconstruct ive methods. Spontaneous 
granulation of anterior lamellar defects has been used with vary ing success. Full -thickness 
skin grafting or flap reconstructions are more widely accepted repair techniques fo r me
dial canthal defects. When full-thickness medial eyelid defects are present, the medial 
canthal attachments of the remain ing eyelid margin must be fixed to firm periosteum 
or bone. This fixation may be accomplished with heavy permanent suture, wire, or tita

nium miniplates. Defects involving the lacrimal drainage apparatus are more complex 
and require sim ultaneous microsurgical reconstruction and possible si licone intubation 

or marsupialization. If extensive sacrifice of the canaliculi has occurred in the resect ion of 
a tumor, the patient may have to tolerate epiphora until recurrence of the tumor is no lon
ger a risk. Unt il tumor recurrence is ruled out, it is crit ical to avoid lacrimal surgery that 
could create a pathway for tumor to spread into the nose or sinuses. After a recurrence
free period of up to 5 years (based on clinical judgment), the patient may undergo a con
junctivodacryocystorhinostomy with a Jones tube to elim inate the epiphora. 

Full-thickness skin grafts offer an excellent method of reconstruction of the medial 
canthus compared with the cicatrix resulting from sponta neous granulation. The fuU
thickness grafts are thin enough to allow for early detection of tumor recurrence. However, 

every effort should be made at the time of tumor resection to min imize the risk of recur
rent medial canthal tumors. Frozen sect io ns and wide margins or Mohs micrographic 
resection techniques min imize the risk of recurrent med ia l canthal tumors and the risk 
of orbital or lacrimal extens ion of these tumors. Large medial canthal defects of anterior 
lamellar structures may be reconstructed through the transposition of forehead or glabel
lar flaps. However, such flaps have the disadvantage of being thick, thereby making early 
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detection of recu rrences difficult. In add ition , they often requ ire second-stage thinning in 
order to achieve the best cosmetic result. Mohs micrograph ic resection of tumors offers 
the highest cure rates for eradication of medial canthal epithelial malignancies. 

Lowry lC, Bartley GB, Garrity lA. The role of second-intention healing in periocular recon
struction. Ophthal Pfost RecollstrSurg. 1997;13(3) :174- 188. 

Spinelli HM, Jelks GVl. Periocular reconstruc tion: a systematic approach. Pfost Recol'lstr Surg. 

1993;91 (6): 1 0 17- 1024; discussion 1025- 1026. 



CHAPTER 11 
Periocular Malpositions and 
Involutional Changes 

History and Examination 

Whether young or old, presenti ng for medical (functional) or cosmetic complaints, all 
patients with eyelid malpositions require careful evaluation. A history of the presenting 
complaints, as well as a general medical history, is essential. The presenting morphology 
mllst be compared with normal, and any deviations noted. A basic eye examination should 
be performed, incl uding visual acuity, ocular moti li ty. corneal assessment (sli t-lamp ex
amination). and tests of tea ring and protective mechanisms. Photography to document 
the preoperative state is generally indicated, with specialized testing of visual function, 
visual field, and other parameters as appropriate. 

Preoperative Considerations 

Preoperatively, careful attention to the patient's history and general medical problems 
helps to mi nimize unexpected compl ications. whether or 11 0 t such conditions are related 
to the planned surgery. Pregnant women should wait until after delivery before proceeding 
with elective surgery. All patients should be asked about any history of bleeding diatheses 
or use of anticoagulants (such as warfarin sodium) or antiplatelet agents, including aspirin. 
clopidogrel, or nonsteroidal anti -inflammatory drugs (NSAIDs), any of which can lead 
to severe in traoperative or postoperative bleeding and adverse cosmetic and fu nctional 
sequelae. Accordingly, anticoagulants such as warfar in are usually disconti nued 2-5 days 
before elective surgery, if approved by the patient's primary care physician. Aspirin, be
cause of its irreversible platelet inhibi tory fu nction, is generally stopped at least 5 days be
fore elective surgery. NSA IDs, which are reversible platelet inhibitors, should be stopped 
at least 72 hours before surger y. Proth rombin time and partial thromboplastin time may 
be useful tests if coagulation status is a concern. Patients with a more complicated history 
of poor clotting should receive a preoperative hematologic consultation. The risks and 
benefits of stopping med ications should be carefully discussed with the pat ient and his or 
her primary care physician. 

Patients should also be asked about their use of over-the-cou nter preparations (eg, 
ginkgo biloba, vitamin E). As the popular ity of alternative medicine has increased, so 
has the nll mber of patients who lise herbal and supplemental products. The lay popu la
tion generally considers such products to be "natural" and therefore harmless or even 
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beneficia l. However, guideli nes from the American Society of Anesthesiologists suggest 
that all herbal medicines without forma l study be discontinued 2-3 weeks before any elec
tive surgical procedu re. 

Ectropion 

Ectropion (Fig II-I) is an outward turning of the eyelid margin tha t may be classified as 

congenital 
involutional 
paralytic 

• cicatricial 
• mechanical 

The majority of cases seen in a general ophthalmology practice are involutional, with 
horizontal eyelid laxity being the primary cause. Congenital ectropion of the eyelid is rare 
and is discussed in Chapter 10 under Congenital Anomalies. 

Involutional Ectropion 

Involutional ectropion resu lts from horizontal eyelid lax ity either in the medial or lateral 
canthal tendons. Untreated, this condition usually leads to loss of eyelid apposition to 
the globe with eversion of the eyelid margin. Chronic conjunctival in flammation with 
hypertrophy and keratinization resu lts from the mechanical irritation and drying of the 
conjunctival surface. 

Involutional ectropion usually occurs in the lower eyelid because of the effects of 
gravity on a horizontally lax lower eyelid. Horizontal laxity of the eyelid caused by disin
sertion or stretching of the inferior limbs of the canthal tendons, especially laterally, is a 
common feature in involutional ectropion. 

In cases of mild media l ectropion with puncta l malposit ion, thermal cautery of the 
conjunctiva is still performed in selected cases to cause inward rotation of the punctum 
and eyelid margin. However, recurrence of the ectropion is com mon. An alternative sur
gical procedure, horizontal fusifor m excision of conj unctiva and eyelid retractors 4 mOl 
inferior to the puncta, with closure performed with inverting sutures (medial spindle 
procedure, Fig 11-2A), usually corrects the punctal malposition . In cases with associated 
horizontal eyelid laxity, lateral canthal tightening may be used in conjunction with this 
operation. 

If the involutional ectropion is more severe and involves more than the punctum, 
one or both of the following types of surgical procedures is generally used: ( I) horizontal 
eyelid shortening, such as horizontal resect ion of the lateral eyelid, plication of the canthal 
tendons, or lateral canthoplasty (tarsal strip procedure, Fig 11 -28); or (2) reinsertion of 
the lower eyelid retractors. It is common to combine procedures to correct involut ional 
ectropion. 



B B 

D D 
Figure ,, -, Types of ectropion . A, Involutional. B, Cicatricial. C, Paralytic. 0 , Mechanical. /1/
lustrations by Christine Gralapp. Photographs A and B courtesy of James R. Parrine/y. MD: phOlogrsph 0 courresy of 
Moms E. Hartstem. MDJ 
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Figure 11·2 A. Medial spindle procedure: outline of excision of conjunctiva and retractors. 
B, Lateral tarsal strip procedure : anchoring of tarsal strip to periosteum inside lateral orbital 
rim. (Illustration by Christine Gralapp.) 

Horizontal eyelid shortening 
Horizontal eyelid laxity may be treated by direct shortening of the lateral canthal tendon 
or the lateral edge of the tarsal plate. The lateral tarsus is reattached to the lateral orbital 
rim periosteum (tarsal strip procedure). This proced ure does not compromise the hori
zon tal dimension of the palpebral fissure and maintains a sharp, correctly positioned lat
eral canthal angle. 

Horizontal tightening can be achieved by means of a full -thickness excision of the 
eyelid just medial to the lateral canthal angle (Bick procedure). Resection of the eyelid in 
this location may cause rounding and medial displacement of the lateral canthal angle. 
Repair of the eyelid defect fo llowing full -thickness resection is similar to that described in 
Chapter 10 for a fu ll -thickness eyelid ma rgin laceration (see Fig 10-35) . 

Laxity of the lower li mb of the med ial canthal tendon can be diagnosed by demon
stration of excessive lateral movement of the lower punctum with lateral eyelid traction. 
Lateral canthal tendon laxi ty or disinsert ion can be similarly detected. Repair of medial 
canthal laxity is difficult at best. Techniques can often be complicated by a kinki ng of the 
canaliculus or dist raction of the punctu m away from th e globe, with resultant epipho ra. A 
time-tested alternative to t ighten and reposit ion the medial eyelid is the lazy-T procedure, 
which entails a medial wedge resection and spindle-type resect ion of the conjunctiva to 
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tighten the eyelid and invert the lower punctum. This may correct medial ectropion with 
less lateralizat ion of the punctum than a lateral tarsal strip procedure. 

Fante RG, Elner VM. Transcaru ncular approach to medial canthal tendon plication for lower 

eyelid lax ity. Dpht/wl Plast Recomtr Surg. 2001; 17( I): 16-27. 

Repair of lower eyelid retractors 

Retractor laxity, dis insertion, or dehiscence may be associated with ectropion , espeCiaLly 
when the eye1 id is completely everted, a condition kn own as tarsal ectropion. Attenuation 
or di sinsertion of the in fe rior retractors may occur as an isolated defect or may accompany 
horizontal laxity in involutional ectropion. When both defects are present, repair of the 
retractors is combined with a horizontal tightening of the eyelid. Reattachment of the re
trac tors is performed directly through a conjunctival approach to advance the lower eyelid 
retractors to the inferior border of tarsus. These sutures exit more in fer iorly through the 
skin to invert the lid margin (see Fig ll -2A). 

Long-stand ing involut ional ectropion with contrac tion of the anterior lameLla (skin) 
usually requires horizontal tightening of the eyel id combined with mid face lifting or fu Ll 
th ickness ski n gra ftin g. See discussion under Cicatricia l Ectropion. 

Jordan DR, Anderson RL The lateral tarsal strip revisited. The enhanced ta rsal strip. Arch 

Ophthallllol. 1989; I 07(4),604- 606. 

Nowi nski TS, Anderson RL. The med ial spind le procedure fo r involut ional medial ectropion. 

Arch Ophthallllol. 1985; 103( I 0), 1750- 1753. 

Tse OT, Kronish JW, Buus D. Surgica l cor rec tion oflower-eyelid tarsa l ec tropion by re insertion 

of the retracto rs. Arch Ophthalmol. 199 1; I 09(3) :427-43 1. 

Paralytic Ectropion 

See d isc uss ion under Faci al Paralys is later in this chapter. 

Cicatricial Ectropion 

Cicatricial ectropion of the upper or lower eyelid occurs fo Ll owing loss of ski n secondary 
to thermal or chemical burns, mechan ical trauma, surgical trau ma, or chronic actinic skin 
damage. Cicatricial ectropion can also be caused by chronic Lnflammation of the eyeUd 
from dermatologic condi tions such as rosacea, atopic dermatitis, eczematoid dermatitis, 
or herpes zoster infections. Treatment of the underlyi ng cause, along with conservative 
med ical pro tection of the cornea, is essential as primary management. Cicatricial ectro
pion of the lower eyelid is usually treated in a 3-step procedure: 

I . Vertical cicatri cial traction is surgically released. 
2. The eyelid is hori zontally t ightened with a latera l tarsal st rip operation. 
3. The anterior lamella is vertically lengthened via a midface lift or full -thickness 

skin graft. 

Treatment of cicatricial ectropion or retraction of the upper eyelid usually requires only 
release of trac tion and augmentation of the vert ica Ll y shortened anterior lamella with a 
full -thickness ski n graft. 
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Although skin from the opposi te upper eyelid is the best color and texture match for 
skin grafting, this source is usually inadequate except in patients with significant derma
tochalasis. The postauricular, preauricu lar, supraclavicular, and medial upper arm areas 

are other donor-site options for eyelid reconstruction . 

Mechanical Ectropion 

Mechanical ectropion is usually caused by the effect of gravity or mass effect induced by 
bulky tumors of the eyelid. Fluid accumulation, herniated orbital fat, or poorly fitted spec
tacles may also be mechanical factors in lower eyelid ectropion. 

Entropion 

Entropion is an inversion of the eyelid margin. Lower eyelid entropion (usually involu
tional) is much more common than upper eyelid entropion (usually cicatricial). Entro
pion may be unilateral or bilateral and is often classified into the following categories: 

congenital 
acute spastic 
involutional 
cicatricial 

Congenital Entropion 

Congenital ent ropion is discussed in Chapter 10, under Congenital Anomalies. 

Acute Spastic Entropion 

This condition follows ocular irritation or inflam_mation. It occurs most com monly after 

intraocular surgery in patients who had unrecognized or mild involutional eyelid changes 
preoperatively. Sustained eyelid orbicularis muscle contraction causes inward rotation of 
the eyelid margin. A cycle of increasing freque ncy of entropion caused by corneal irrita
tion secondary to the preexisting entropion perpetuates the problem. The acute entropion 
usually resolves when the irritation-entropion cycle is broken by treatment of the under
lying cause. 

Taping of the inturned eyelid to evert the margin . cautery. o r various suture tech 
niques afford temporary relief for most patients (Fig 11-3). However, because underlying 
involutional changes are usually present in the eyelid, additional definitive surgical repair 
may be required for permanent correction of the entropion. In selected cases, botulinum 
toxin injection can be used to paralyze the overriding preseptal orbicularis muscle. 

Involutional Entropion 

Involutional entropion usually occurs in the lower eyelids. The factors thought to play 
a role in the development of involutional entropion are tissue atrophy with horizontal 
laxity of the eyelid, attenuation or disinsertion of eyelid retractors, and overriding by the 
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Figure l' -3 Quickert suture repai r of spastic entropion. (1llustrarion by Christine Gralapp.) 

preseptal orbicular is. Horizontal laxity can be detected by poor eyelid tone (snapback test) 
and the ability to pull the eyelid more than 6 mm from the globe (distraction test). Such 
laxity is a result of involutional stretching of the eyelid and canthal tendons. Normally, the 
lower eyelid retractors mainta in the lower eyelid margin in proper orientation. However, 
attenuation of the eyelid retractors (capsulopalpebral fasc ia and inferior tarsal muscle) in 
the lower eyelids allows the in ferior border of the tarsus to ride forward and superiorly, 
with the eyelid margin rotating inward (Fig 11 -4). Several clinical clues may be present to 
indicate disinsertio n of the retractors: 

a white subconjunctival line several millimeters below the inferior tarsal border 
caused by the leading edge of the detached retractors 
deeper-than-normal in ferior fornix 
reverse ptosis of the lower eyelid (lower eyelid margin sits higher than normal) 
little or no inferior movement of the lower eyelid on downgaze (diminished lower 

eyelid excursion) 

Superior override of the preseptal orbicularis is detected by observation of the pre
septal orbicularis as the patient squeezes his or her eyes closed after the entropic eyelid 
has been placed in its normal position. This maneuver is thought to accentuate the inward 
rotation of the lower margin. Involutional changes in the orbital soft tissues may also con 
tribute to involutional entropion by reducing the lower eyelid posterior support. 

Procedures to repair involutional entropion of the lower eyelid fall into 3 groups: tem 
porizing measures, horizontal tightening procedures, and repair of the retractors. Often , a 
combination of procedures is necessary. Trichiasis (misdirected lashes) may require spe
cific treatment, either in conjunction with the entropion repair or subsequently, if lashes 
remain misdirected after proper positioning of the eyelid margin. 
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Figure '1 -4 Involutional entropion . 

Temporizing measures for acute intervention 

Lubrication and a bandage contact lens may be llsed to protect the cornea from mechan i
cal abrasion by the eyelashes. Suture techniques (Quickert sutures; see Fig 11 -3) are oc

casionally helpful as temporizing measures in invol utional entropion; but, when used as 
an isolated intervention , these techniques are associated wi th high recurrence rates. Sim i

larly, thermal cautery is rarely successful in permanently stabilizing the eyelid, but it may 
be a valuable tool for in-office modification of the lid position to protect the cornea. Hori

zontal tightening of the eyelid at the lateral canthus, as in the lateral tarsal strip operation , 
stabilizes the eyelid and often corrects the entropion (see Fig 11 -2B). 

Repair of lower eyelid retractors 

The Quickert suture procedure, a fast but usually tempora ry means of reinserting the 
retractors, can be combined wi th horizontal shortening techniques to increase the suc
cess rate and du ration of the repair. Direct exploration and repair of lower eyelid retractor 
defects through a skin incision (Fig 11 -5) o r transconj unct ival approach (Fig 11 -6) can be 
performed to stabilize the inferior border of the tarsus. The retractor reinsertion opera

tion is usually combined with a lateral canthal tightening of the eyelid. When retractor 
reinsertion is performed using an incision through the ski n and orbicularis muscle at or 
near the inferior tarsal border, the incisional scar helps prevent postoperative orbicularis 
override. A small amount of preseptal o rbicularis muscle can also be removed in selected 
patients who have a large amou nt of override. Reinse rtion of the eyelid ret ractors and 
modification of the orbicularis in conjunction with a lateral tarsal st rip operation corrects 
all 3 etiologic factors in involutional entropion. 

Barnes JA, Bunce C, Olver JM. Simple effec ti ve surgery for involutional en lropion su il;.lble fo r 

the general ophthalmologist. Ophthalmology. 2006; 11 3(1 ):92-96. 

Ben Simon GJ. Molina M, Schwarcz RM, McCann JD, Goldberg RA. External (subcil iary) vs 
illternal (transconjuncti val) involutional ent ropion repa ir. Am J Ophtlwlmol. 2005;139(3}: 

482-487. 

Erb MH, Uzcategui N, Dresner Sc. Efficacy and compl ications of the transconjunctival en tro 

pion repair for lower eyelid involutional enlropion. Ophthalmology. 2006; 11 3( 12}:2351 -2356. 
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Tarsal plate 

Conjunctiva 
and lower 
lid retractors 

Figure 11-5 Retractor repair of involutional entropion. (Illustration by Christine Gralapp.) 

Lower lid retractors 

Figure 11-6 Retractor repair (transconjunctival approach ). (II/ustration by Christine Gralapp.) 

Cicatricial Entropion 

Cicatricial entropion is caused by vertical ta rsoconjunctival contracture and inter
nal rotation of the eyelid margin, with resulting irritat ion of the globe from inturned 
cilia or the keratinized eyelid margin (Fig 11 -7). A variety of conditions may lead to 
cicatricial entropion, including autoimmune (cicatricial pemphigoid), inflammatory 
(Stevens- Johnson syndrome), infectious (trachoma, herpes zoster), surgical (enucleation, 
posterior-approach ptosis correction ), and traumatic (thermal or chemical burns, sca r
-r ing) conditions. The long-term use of topical glaucoma medications, especial.ly miotics, 
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Figure 1 '-7 Cicatricial entropion, with lid ever
ted showing conjunctival scarring and short
ening of fornix. (Counesy of Morris E. Hartslein, MD.) 

may cause chronic conj unctivitis with vertical conjunctival shortening and secondary 
cicatricial entropion, 

The patient's history, along with a simple diagnostic test (digital eversion), usually 
disti nguishes cicatricial entropion from involutional entropion . Attempting to return the 
eyelid to a normal anatomical position lIsing digital traction will correct the abnormal 
margin position in involutional entropion but not in cicatricial entropion. In addition, 
inspection of the posterior aspect of the eyel id reveals subtle to severe scarri ng of the tarsal 
conjunctiva in cases of cicatricial entropion. 

Effectiveness of treatment in cicatricial entropion depends primarily on the calise 
an d severity. Whe n the cause is autoim rnune or inflammatory disease, the prognosis 
is guarded because of frequent disease progression; when the cause is prior surgery or 
trauma, the prognosis is generally good because the process te nds to be 10caUzed and re
versible. Infectious causes fa ll somewhere in between. 

Successful ma nagement of cicatricial entropion depends on thoughtful preoperative 
evaJuation to determine the cause, severity, and prominent features in each patient. The 
goal of treatment is to eliminate the chronic ocular irritation by removing the lashes and 
keratin ized tissue from contact with the cornea. Cicatricial entropion usually requires sur
gery, but lubricating drops and ointments, barriers to symblepharon form ation , and lash 
ablat ion with lash cautery or cryotherapy are sometimes useful adj uncts. Indeed, surgery 
is contraindicated during the acute phase of autoimmune diseases, and topical and sys
temic medications are more appropriate until the disease stabilizes. 

When there is only slight inversion of the eyelid margin (with or without trichias is) 
and little distortion of other eyelid structures, resection of anterior lameUar tissue with or 
without mucous membrane grafting may be curative. The anterior iameiJ ar reposit ioning 
slides the offending tissues away from the eye. 

The tarsal fracture operation is usefu l in cases of mild to moderate cicatricia l en 
tropion (marginal entropion ) in the upper or lower eyelid (Fig 11 -8). In this situation, 
lashes abrade the cornea, and careful examination shows that the eyelid margin has lost 
its square edges and is rotated posteriorly. A posterior horizontal tarsal incision is made 
2 mm inferior to the eyelid margin. This incision through the full thickness of the tarsus 
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Figure 11-8 A, Tarsotomy. B, Margin rotation for cicatricial ent ropion. 

allows the eyelid margin to be rotated away from the globe in an everted position. The 
eyelid position is stabilized with eve rting sutures. 

For marginal rotation to be effective, the tarsus should be intact and of reasonably 
good quality. Because it is advisable not to violate the conjunctiva in patients with act ive 
autoimmune disease, medical management of the inflammatory condition with systemic 
and topical anti-inflammatory agents is desirable. When surgery is indicated, maximal in
flammatory suppression is achieved with pulsed systemic anti-inflammatory medications 
(corticosteroids and immunosuppressive agents). 

Because it is usually scarred and distorted i.n patients with severe cicatricial entropion , 
the involved tarsus generally needs to be replaced. In the lIpper eyelid, tarsoconjunctival 
and other mucosal grafts are useful tarsal substitutes; in the lower eyelid, autogenous ear 
cartilage, preserved scleral grafts, and hard palate mucosa have been used. 

Bleyen I, Dolman PJ. The Wies procedure for management of trichiasis or cicatr icial entropion 

of either uppe r or lower eyelids. Br J Ophtlwlmol. 2009;93( 12): 1612- 1615. 

Heiligenhaus A, Shore JW, Rubin PA, Foster CS. Long-te rm resu lts of mucous membrane graft

ing in ocular cicatricial pemphigoid: implications for pat ient selection and surgi cal consid

erations. Op"r"allllology. 1993; 100(9) : 1283- 1288. 
Kersten Re, Kleiner r P, Kulwi n DR. Tarsotomy for the treatment of cicatricial entropion with 

trichiasis. Arch Ophthalmol. 1992; 11 0(5):71 4-717. 

Symblepharon 

A symblepharon is an adhesion between conjunctival surfaces. Symblepharon can occur 
as a result of inflammation, trauma, or previous surgery. Conj unctival Z-plasties are some
times effective for localized contracted linear adhesions when vertical lengthening of the 
involved tissue is the primary objective. More extensive symblepharon formation requires 
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a full-thickness conjunctival graft or flap, a partial-thickness buccal mucous membrane 
graft. or amniotic membrane graft. 

Trichiasis 

Trichias is is an acquired misd irection of the eyelashes. The method used for treating tri
chiasis is usually dictated by the pattern (segmental or diffuse) of the misdirected lashes 
and the quality of the posterior lamella of the involved eyelid. Inturned lashes not associ
ated with involutional entropion are usually seen in cases of posterior lamellar scarri ng 
(margi nal cicatricial entropion). If the eyelid margin is misdirected, treatment shou ld be 
directed at correcting the entropion. 

Management 

Trichiasis may be init ially treated using mechanical epilation, removing misdirected lashes 
with forceps at the slit lamp. Because of eyelash regrowth , recurrence can be expected 
3-8 weeks after epilation. Broken cilia are often more irritati ng to the cornea than mature 

longer lashes. 
Standard electrolysis is st ill used for the treatment of trichiasis. However, the recur

rence rate is high, adjacent normal lashes may be dam aged, and scarring of the adjacent 
eyelid margin tissue can worsen the problem. 

The radiofrequency unit allows treatment of each misdirected eyelash using a partially 
insulated needle tip inserted along the shaft of the cil ia to the cilia's base. The radiofre
quency signal is delivered for approxim ately I second on cut mode at a very low power set
ting to destroy the hair foll icle. When the need le tip is removed, the lash is easily extracted. 

Segmental t richiasis can be treated with cryotherapy in an office procedure that re
quires o nly local infil trat ive anesthesia. The involved area is frozen for approximately 25 
seconds, allowed to thaw, and then refrozen for 20 seconds (double freeze-thaw technique). 
The lashes are mechanically removed with a forceps after treatment. Edema lasting several 
days, loss of skin pigmentation , notching of the eyelid margin, and possible interference 
with goblet cell function are disadvantages of cryotherapy. This method may be combined 
with various surgical techniques and repeated if offending lashes persist or recur. 

Argon laser treatment of trich iasis is not as effective as cryotherapy but can be useful 
when on ly a few scattered eyelashes require ablation or when the stimulat ion of larger 
areas of inflammation is undesi rable. Some pigment is required in the base of the lash to 
absorb the laser energy and ablate the lash, making this technique sensit ive to hair color. 

In aU these procedures, success rates vary. and additional treatment sessio ns are com

monly necessary. Full-thickness pentagonal resection with primary closure may be con
sidered when trichiasis is confined to a segment of the eyelid. Techn iques for repair of 
entropion may be employed when extensive involvement is seen. 

Dutton JJ. Tawfik HA. DeBacker eM , Lipham Wj. Direct intern al eyelash bulb extirpation for 
trichias is. Ophthal Plast Reconstr Surg. 2000; 16(2}: 142-1 45. 

Rosner M, Bourla N, Rosen N. Eyelid splitting and ext irpation of hai r fo lli cles using a radiosu rgi 
cal technique for treatment of trichiasis. Ophthalmic Surg Lasers Imagillg. 2004;35(2): 116- 122. 

Wilcsek GA, Francis Ie. Argon laser and trichiasis. Br J Ophtlwll1loJ. 2003;87(3):375. 
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Blepharoptosis 

The shortened form, ptosis, is frequently used in place of the more accurate term, blepha
roptosis, to describe drooping or inferodisplacement of the upper eyelid . Ptosis is a com
mon cause of reversible periphe ral visual loss. Although the superior visual field is most 
often involved, central vis ion can also be affected. Many patients with ptosis complain 
of difficulty wi th reading because the ptosis worsens in downgaze. Ptosis has also been 
shown to decrease the overall amount of light reaching the macula and, therefore, can 
reduce visual acu ity, especially at night. 

Two classificat ion systems are used to describe upper eyelid ptosis. It may be cat
egorized by onset: congenital or acquired. In addit ion, it may be classified by the cause: 
myogenic, aponeurotic, neurogenic, mechanical, or traumatic. The most common type 
of congenital ptosis resul ts fro m a poorly developed levator muscle (myogeniC cause); the 
most common type of acquired ptosis is caused by stretching or disinsertion of the levator 
aponeurosis (aponeurotic cause). 

Federici T], Meyer DR, Li ninger LL Correlation of the vision -related functional impairment 

associated with blepharoptosis and the impact of blepharoptosis surgery. Ophthalmology. 
1999; 106(9):1705- 1712. 

Evaluation 

The patient's history usually dist inguishes congenital from acqui red ptosis. Patients with 
congenital or acqu ired blepharoptosis may be aware of a fam ily history of the condition. 
Marked variability in the degree of ptosis dur ing the day and complaints of diplopia should 
suggest ocular myasthenia gravis (MG). Complaints of dysphonia, dyspnea, dysphagia, or 
proximal muscle weakness suggest systemic MG . 

Physical Examination 

Phys ical exami nation of the ptosis patient begins with 5 clinical measurements; 

margin-reflex distance 
vertical palpebral fissure height 
upper eyelid crease position 
levator function (upper eyelid excursion) 
presence of lagophthalmos 

The physician can record these data by using a drawing showing the cornea, the pupil size, 
and the position of the upper and lower eyelids in relation to these structures (Fig 11 -9). 

The margin-reflex distance 1 (MRD J), which is the distance from the upper eyelid 
margin to the corneal light reflex in primary posit ion, is probably the Single most im
portant measurement in describing the amount of ptosis. In severe ptosis, the light reflex 
may be obstructed by the eyelid and therefore have a zero or negative value. If the patient 
complains of visual obstruction whi le read ing, the MRD, is also checked in the read
ing posit ion. Lower eyelid retraction (or scleral show) should be noted separately as the 
margin-reflex distance 2 (MRD,). The MRD2 is the distance from the corneal light reflex 
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Margin-reflex distance 1 

Palpebral fissure height 

Upper eyelid crease 

Levator function 

Lagophthalmos 

+4 

9.5 

8 

15 

o 

Figure ,,-g Example of ptosis data sheet. 

+2 

7.5 

11 

14 

o 

to the lower eyelid margin. The sum of the MRD, and the MRD, should equal the ver tical 
interpalpebral fiss ure height. 

The vertical interpalpebral fissure is measu red at the widest point between the lower 
eyelid and th e upper eyelid. This measurement is taken with the pat ient fLxating on a dis
tant object in pri.mary gaze. 

The distance from the upper eyelid crease to the eyel id margin is measured. Because 
the insertion of fibers from the levator muscle into the skin contributes to forma tion of 
the upper eyelid crease, high. duplicated, or asym metric creases may indicate an abnormal 
position of the levator aponeurosis. In the typical Caucasian eyelid, the upper eyelid crease 
is 8-9 111m in males and 9-11 mm in fema les. The crease is usually elevated in patients 
with involutional ptosiS and is often shallow or absent in patients with congenital ptosis. 
The upper eyelid crease is typica lly lower or obscured in the Asian eyelid, with o r without 
ptosis. 

Levator junction is es timated by measuring the upper eyelid excursion, or ULE, from 
downgaze to upgaze with fronta lis muscle function negated (Fig 11 - 10). Fixating the brow 
with digital pressure miniJnizes contributions from accessory elevators of the eyelids such 
as the fro ntalis muscle. Failure to negate the infl uence of the frontalis muscle results in 
overestimation of levator function . which may affect the diagnosis and treatment plan. 

Finally, the patient should be assessed for lagophthalmos; and if it is present , the de
gree should be no ted. 

Baroody M, Holds JB, Vick VL. Advances in the diagnosis and treatment of ptosis. Cflrr Dpill 
Oph,haillloi. 2005: 16(6}:351 - 355. 

Other 
Physical examination also incl udes checking head position, chin elevation , brow posi
tion, and brow action in attempted upgaze. These features help to show the patient how 
ptosis affects function. Q uantity and qua li ty of the tear film is documented in the init ial 
examination. Lagophthalmos and poor tear-fil m quantity or quality may predispose a pa
tient to complications of ptosis repa ir such as dryness and exposure keratit is. Th e exam-
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A 

B 

Figure 11-10 Measurement of levator excursion . A, Downgaze. B, Upgaze. 

iner shou ld also note the presence or absence of a normal Bell phe nomenon and assess 
whether cornea l sensation is normal; these factors may also affect the treatment plan . 

Variation in the amount of ptosis with extraoc ular muscle or jaw muscle movements 
(synkinesis) is assessed. Synkinesis may be seen in Marcus Gunn ja,v-winking ptosis, aber
rant regeneration of the oculomotor nerve or the facial nerve, and some types of Duane 
syndrome. The examiner should attempt to elicit synkines is as part of the evaluation of 
patients with congenital blepharoptosis or those with possible aberrant regeneration. 

The position oj the ptotic eyelid ill downgaze can help di fferentiate between congenital 
and acquired causes. The congenitally ptotic eyelid is typically higher in downgaze than 
the contralateral, normal eyelid, as a result of eyelid lag. The congenitally ptotic eyelid 
may also manifest lagophthalmos. By contrast, in acquired involutional ptosis the affected 
eyelid remains ptotic in all positions of gaze and may even worsen in dmvngaze with re
laxation of the fro nta lis muscle. 

The ophthalmo logist must assess visual j Ul'/ ction and refractive error in aU cases of 
congenital or childhood ptosis in order to identify and treat the chi ld with concomitant 
amblyopia resulting from anisometropia, high ast igmatism, strabismus, or occlusion of 
the pupil. Amblyopia occurs in approximately 20% of patients with congenital ptosis. Ex
traocular muscle junction should also be assessed because extraocular muscle dysflUlction 
associated with ptosis occurs in various congenital conditions (combined superior rectus! 
levator muscle maldevelopment, congenitaJ oculomotor palsy) and acquired cond itions 
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(ocular o r systemic MG, chronic progressive external ophthalmoplegia, oculopharyngeal 
dystrophy, and oculomotor palsy with or without aberrant regeneration). 

In addition, pupillary examination is important in the evaluation of ptosis. Pupil ab
no rmalities are present in some acquired and congenital condit ions associated with ptosis 

(eg, Horner syndrome, cranial nerve III palsy). Miosis that is most apparent in dim illu
minatio n is I finding in Horner syndrome; mydriasis is seen in some cases of oculomotor 
nerve palsy. 

External examination may reveal other abn ormalities as well. For example, severe bi
lateral congenital ptosis may be associated with telecanthus, epicanthus inversus, flattening 
of the superior orbital rim, horizontal shortening of the eyelids, and hypoplaSia of the nasal 
bridge. These findings characterize an autosomal dominant condition known as blepharo
phimosis syndrome (discussed in Chapter 10, in the section Congenital Anomalies). 

Ancillary Tests 

Visual field testing with the eyelids untaped (i n the natural, ptot ic state) and taped (artifi 
Cially elevated) helps determine the patient's level of functional visual impairment. Com

parison of the taped and untaped visual fields gives an estimate of the superior visual field 
improvement that can be anticipated follOWing su rgery. Visual field testing and external 
full -face photography are required by third -party payers as a part of the initial evaluat ion 
in o rder to disti nguish functional from cosmetic blepharoptosis repair. 

Pharmacologic testing may be helpful in confi rming the clinical diagnosis of Horner 
syndrome (Fig 11-11 ) and in localiZing the causative lesion (see BCSC Section 5, Neuro
Ophthalmology). Although the differentiation among first-, second-, and third-order neu

ron dysfunct ion in the cause of Horner syndrome is important in the patient's general 
medical assessment, this information seldom alters treatment for the ptosis. Third -order 
neuron dysfunction resulting in Horner synd rome is typica lly benign. However, neuron 
dysfunct io n of the first or second order is somet imes associated with malignant neoplasms 
such as an apical lung (Pancoast) tumor, aneurysm, o r dissectio n of the carotid artery. 

Pharmacological testing may also be used in the diagnosis of myasthenia gravis 
(MG), a disease in which ptosis is the most common presenting sign. Fluctuating ptosis 
that seems to worsen with fatigue or prolonged upgaze, espeCially when accompanied by 

diplopia or other clinical signs of systemic MG , is an indication for further diagnostiC 

A _ ___ ---' _____ ---'''' B '--__ 

Figure 11-11 Horner syndrome. A, Before instillation of topical cocaine. a, Pupil of normal 
left eye dilates after instillation of cocaine, but right pupil does not respond. (Counesy of Roben C. 
Kersten, MD.) 
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evaluation with the edrophonium chloride, ice- pack, or acetylcholine receptor antibody 
tests. These tests are discussed later in this chapter under Neurogenic ptosis. 

Classification 

Myogenic ptosis 
The patient's history usually distinguishes congenital from acquired ptosis. Patients with 
congenital or acquired blepharoptosis may be aware of a family history of the condition. 
Congenital myogenic ptosis results from dysgenesis of the levator muscle. Instead of normal 
muscle fibers, fibrous or adipose tissue is present in the muscle belly, diminishing the ability 
of the levator to contract and relax. Therefore, most congenital ptosis caused by maldevel
opment of the levator muscle is characterized by decreased levator function, eyelid lag, and, 
sometimes, lagophthalmos (Fig 11- 12). The amount of levator function is an indication of 
the amount of normal muscle. The upper eyelid crease is often absent or poorly formed, 
especially in cases of more severe ptosis. Congenital myogenic ptosis associated with a poor 
Bell phenomenon or with vertical strabismus may indicate concomitant maldevelopment 
of the superior rectus muscle (do uble elevator palsy, or mOllocular elevatioll deficiency). 

Acquired myogenic ptosis is uncommon and results from localized or diffuse muscular 
disease such as muscular dystrophy, chronic progressive external ophthalmoplegia, MG, 
or oculopharyngeal dystrophy. Because of the underlying muscle dysfunction, surgical 
correction may be difficult, requiring fro ntalis sling procedures and/or procedures to re
pair lower eyelid retraction and improve corneal protection. 

A 

Demartelaere SL, Blaydon SM, Shore tW. Tarsal switch levator resection for the treat

ment of blepharoptosis in patients with poor eye protective mechanisms. Ophthalmology. 
2006;113(12)B57- 2363. 

B 

Figure 11 ·12 Bilateral asymmetric congeni
tal ptosis. A, Note margin- ref lex distance 
(MRO, = 5.0 mm 00, 1.0 mm OS). Nor
mal = 4.5 mm. 8 , Upgaze accentuates ptosis. 
e, Downgaze exhibits eyelid lag. (Courtesy of 
Robert C. Kersten, MD.} 

C~ ____ ~d~~~ ____ __ 
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Aponeurotic ptosis 
The levator aponeurosis transmits levator force to the eyelid. Thus, any disruption in its 
anatomy or function can lead to ptosis. 

Acquired aponeurotic ptosis is the most common form of ptosis. It results from stretch
ing or dehiscence of the levator aponeurosis or disinsertion from its normal position. 
Common causes are involut ional attenuation or repetitive traction on the eyelid, which 
may occu r with frequent eye rubbing or prolonged use of rigid contact lenses. Aponeu
rotic ptosis may also be caused or exacerbated by intraocular surgery or eyelid surgery 
(Fig 11 - 13). 

Eyelids with aponeurotic defects characteristically have a high or an absent upper 
eyelid crease secondary to upward displacement or loss of the insertion of levator fibers 
into the skin. Thi nning of the eyelid superior to the upper tarsal plate is often an as
sociated fm ding and may allow visualiza tion of the iris through the eyel id. Because the 
levator muscle itself is healthy, levator function in aponeurotic ptosis is usually normal 
( 12- 15 mm) . Acquired aponeurotic ptosis may worsen in downgaze and therefore inter
fere with the patient's ability to read as well as li miting the superior visual Aeld. Table 11 - 1 
compares acquired aponeurotic ptosis with congenital myogenic ptosis. 

Kersten Re. de Conciliis C. Ku lwin DR. Acquired ptosis in the young and middle-aged adult 
population. Ophthalmology. 1995; 102(6):924- 928. 

Neurogenic ptosis 
Congenital conditions Congenital neurogenic ptosis is caused by innervational defects 
that occur during embryonic development. This condition is relatively rare and is Illost 

A 

Figure 11-13 A, Levator aponeurosis ptosis 
following cataract surgery. Similar aponeu
rotic ptosis can occur following various other 
intraocular and eyelid surgical procedures as 
well. B, Excelle nt levator fu nction on upgaze. 
C, Depression is greater than normal (eyelid 
drop) in downgaze . 

B 

c 
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Table ,,-, Blepharoptosis Comparison 

_ ~enilal Myo;.;9:;,e ... "i ... c_Pt ... o ... ' i ... ' _____ A ... c.:,qu ... ir ... e,;,d ... A.:;.po;.." ... e,;,ur ... o ... ti c ... P ... , ... o';..i,;... 

Margin- reflex distance 1 
Upper eyelid crease 

Levator function 
Downgaze 

Mi ld to severe ptos is 
Weak or absent crease in 

norm al position 
Reduced 
Eyelid lag 

M ild to severe ptosis 
Higher than normal crease 

Near normal 
Eyelid drop 

commonly associated with congeni tal cranial nerve III (CN III) palsy, congenita l Horner 
syndrome, or the Marcus Gunn jaw-winking syndrome. 

Congenital oculomotor nerve (eN llJ) palsy is manifested as ptosis together with in
ability to elevate, depress, or adduct the globe. The pupils may also be dilated. Th is palsy 
may be partial or complete, but ptosis is very rarely an isolated fi nding in CN III palsy. It 
is uncommon to find aberrant innervation in congenital CN III palsies. Management of 
strabismus and amblyopia is difficu lt in many cases of congenital third nerve palsy. Treat
ment of the associated ptosis is also complicated, usually requiring a frontalis suspension 
procedure, which often leads to some degree of lagophthalmos. As a result oflagophthal
mos, poor ocular motili ty, and poor postoperative eyelid excu rs ion, postoperative man
agement may be complicated by diplopia, exposure keratitis, and corneal ulcerat ion. 

Congenital Horner syndrome is a manifestation of an interrupted sympathetic ner
vous chain and may cause mild ptosis associated with miosis, anhidrosis, and decreased 
pigmentation of the iris on the involved side. The mild ptosis of Horner syndrome is due 
to an innervational deficit to the sympathet ic Muller muscle, an eyelid elevator second 
in importance to th e levator muscle. Decreased sympathetic tone to the inferior tarsal 
muscle in the lower lid, the analogue of the Muller muscle in the upper eyelid, results in 
elevation of the lower eyelid, sometimes called lower eyelid reverse ptosis. The combined 
upper and lower eyelid ptosis decreases the vertical interpalpebral fiss ure and may falsely 
suggest enophthalmos. The pupi llary mios is is most apparent in dim illumination, when 
the contralateral pupil di lates more (see Fig I I - I I). 

Congenital neurogenic ptosis may also be synkinetic. Marcus Gunn jaw-winking syn
drome is the most common form of congenital synkinetic neurogenic ptosis (Fig 11 - 14). 
In th is synkinetic syndrome, the unilaterally ptotic eyelid elevates with jaw movements. 
The movement that most commonly causes elevation of the ptotic eyelid is lateral man 
dibular movement to the contralateral side. This phenomenon is usually fi rst noticed by 
the mother when she is feeding or nursing the baby. This synkinesis is thought to be 
caused by aberrant connections between the motor division of CN V and the levator mus
cle. Infrequently, this syndrome is associated with abnormal connections between CN III 
and other cranial nerves. Some forms of Duane retraction syndrome also cause elevation 
of a ptotic eyelid with movement of the globe. This congenital syndrome is also thought to 
result from aberrant nerve connections. 

Malone TJ, Nerad JA. The surgical treatment ofblepharoptosis in oculomotor nerve palsy. Am 

J Ophthalmol. 1988;lO5(1 );57- 64. 
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Figure 11-14 Marcus Gunn jaw-winking ptosis (synkinesis linking cranial nerve V to cranial 
nerve III) , (Courtesy of Jeffrey A. Nerad, MD.) 

Wong JF, Theriault JF, Bouzouaya C, Codhc F. Marcus Gunn jaw-winking phenomenon: 
a new supplemental test in the preoperative eva luation. Ophthal PJast RecollStr SlIrg. 
200 1; 17(6):412-418. 

Acquired conditions Acquired lIet/rogellic plosis resu lts from interruption of normally de
veloped innervation and is most often secondary to an acquired eN III palsy, to an ac
quired Horner syndrome, or MG. 

Delineation of the cause of acquired oculomotor nerve palsy is important. Distinction 
must be made between ischemic and compressive etiologies. The majority of acquired OCll

lomotor palsies are ischemic and associated with diabetes, hypertension. or arteriosclerotic 
disease. Typically, ischemic acquired eN III palsies do not include pupillary abnorma li
ties, and they resolve spontaneously with satisf(lCtory levator function within 3 months. 
If a pupil-sparing eN III palsy fa ils to resolve spontaneously within 3-6 months, further 
workup for a compressive lesion is indi cated. However, if a patient presents with a eN III 
palsy involving the pupil, an immediate workup (incl uding neuroimaging) should com
mence in order to rule out a compressive neoplastic or aneurysmal lesion. Surgica l cor
rection of ptosis related to eN II I palsy usuall y requires fronta lis suspension and should 
be reserved for patients in whom strabisrnus surgery allows Single binocular vision in a 
useful field of gaze. 

Less com mon causes of acqu ired neurogenic ptosis include myotonic dystrophy, 
chronic progressive external ophthalmoplegia, Gu illain-Barre synd rome, oculopharyn 
geal dystrophy, and iatrogenic botulism. Botulinum toxin injection in the forehead or or
bital region to ameliorate benign essential blepharospasm or to reduce facial rhytids may 
result in diffusion of the neurotoxin into the levator muscle complex. The resultant neu
rogenic ptosis is temporary, usually resolving after a few weeks. Treatment with iopidine 
drops may improve the ptosis until the effecls of botulinum toxin wear off. 
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Mvasthenia gravis MG is an autoimmune d isorder in which autoantibodies attack the 
receptors of the neuromuscular junction. MG is most often generalized and systemic. Ap
proximate1y 10% of patients with MG have thymomas; thus, chest CT scanning should 
be considered for all patients with MG to rule out these lesions. Early manifestations of 
MG are often ophthalmic, with ptosis being the most common presenting sign; diplopia is 
often present as well. When the effects of MG are isolated to the periocular musculature, 
the condition is ca lled ocular myasthenia gravis. Marked variability in the degree of pto
sis during th e day and compla ints of diplopi a should suggest ocular MG. Other autoim
mune disorders may occur in myasthenic patients, with thyroid eye disease occurring in 
5%- 10% of pati ents with MG. 

Ed rophon ium chloride, an acetylcholinergic agent, is used in diagnostic testi ng for 
MG. In the myasthenic patient, whose acetylcholine receptors have been compromised 
through autoimmune destruction, the infusion of edrophonium chloride typically causes 
a brief improvement in ptosis or oc ular motility. Clin ic ians administeri ng this test should 
be aware of po tential adverse effects of ed ro phonium and should be prepared to admi nis
ter atropine and o ther appropriate care in case of adverse reactions. 

The ice-pack test is an alternative approach that has few side effects and may obvi
ate ed rophonium testing in the diagnosis of MG. An ice pack is applied to the patient's 
eyelid(s) for 3 minutes. If MG is present, the ptosis often improves because of the en
hancement of neuromuscular transmission that occurs with in hibit ion of acetylcholines
terase under cold condit ions. Some cli nicians li se a sleep or rest test as "veil. For this test, 
the patient lies in a darkened room (approXimately 20 minutes), after which the ophthal
mologist exam ines the patient immed iately after his or her eyes open. Rest or sleep briefly 
improves myastheniC ptosis. 

Another alternative to edrophonium testing is the ncetylcholille receptor alltibody test, 
a serum assay deSigned to detect the autoim_mune antibody responsible for the destruc
tion of the muscl e motor end-pl ate receptors in patients with MG. Binding ant ibodies are 
detectable in about 90% of patients with systemic MG and in about 70% of patients with 
ocular myasthenia. The ophthalmologist should be aware that some laboratories set their 
reference ranges artifiCially high, assessing for systemic MG. The ant ibody levels in ocular 
myasthenia are lower. Therefore, the detection of acetylcholine receptor antibody levels 
below the abnormal reference range may be suggestive o f ocular MG. 

The ptosis of ocular MG often responds poorly to systemi c anticholinesterase medi
cation alone, but response may improve with the addition of corticosteroids. Neuro 
ophthalmologic consultation is usefu l in the evaluation and treatment o f difficult cases. 
Surgical treatment of ptosis in the myastheniC patient should be delayed until medi
ca l improvement is max imized. Because o f the variability of levator fun ction, frontalis 
suspension may be considered. See BCSC Section 5, Neuro-Ophthalmology. for furth er 
discussion. 

Gilbert ME. Savino pJ. Ocular myasthenia gravis. lilt Opla/IlI/lllol Clill. 2007;47(4):93-103, ix. 

Kubis KC, Danesh-Meyer HV, Savino Pl, Sergott RC. The ice tes t versus the rest test in myas
the nia gravis. Ophthatlllology. 2000; 107( II): 1995- 1998. 

Movaghar M, Slavin ML. Effect oflocal heat versus ice on blepharoptosis resulting from ocular 
myasthenia. Ophthallllology. 2000;107(12):2209- 2214. 
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Mechanical ptosis 
Mechanical ptosis usually refers to the conditi on in which an eyelid o r orbital mass weighs 
or pulls down the upper eyelid, resultin g in inferodisplace ment. It may be caused by a 
congenital abnormality, sllch as a plexiform neuroma or hemangio ma, or by an acquired 
neoplasm. such as a large chalazion , skin carci noma, or orbital mass. Postsurgical o r post

traumatic edema may also cause tempo rary mechanical ptosis. 

Traumatic ptosis 
Trau ma to the levato r aponeurosis or the levator muscl e may also calise ptosis through 
myogenic, aponeurotic , neurogen ic, or mechanical defects. Eyelid lacerations exposing 

preaponeurotic fat indicate th at the orbital septum has been transected and suggest the 
possibili ty of damage to the levator aponeurosis. Exploration of the levator muscle or apo
neurosis is indicated in these patients if levator funct ion is diminished or ptosis is present. 
Orbital and neurosurgical procedures may also lead to traumatic ptosis. Because such 
ptosis may resolve o r improve spontaneously. the ophthalmologist normally observes the 
patient for 6 months before considering surgica l intervention. 

Pseudoptosis 
Pseudoptosis-appa rent eyelid drooping-shou ld be different iated from true ptosis. An 
eyelid may appear to be abnormally low in various conditions. incl uding hype rtropia. en
ophthalmos, microphthalmia, anophthalmia, phthisis bulbi, or a superior sulcus defect 
secondary to trauma o r other causes. Contralateral upper eyelid retrac tion may also simu 
late ptosis. The term pseudoptosis is also sometimes used to describe dermatochalasis, the 
condition in wh ich excess upper eyelid skin overhangs the eyelid margin. transects the 
pupil , and gives the appearance of a true ptosis of the eyelid margin (Fig 11 -15). 

Treatment of Ptosis 

Ptosis repair is a challenging oculoplastic surgical proced ure that requires correct diag
nosis, thoughtful planning, thorough understanding of eyel id anatomy, experience, and 
good surgical technique. The patient's ocular, med ical, and surgical history help deter
mine whether surgical repair of ptosis is appropriate for that individual. The surgeon 
should be aware of any history of dry-eye syndrome and shou ld temper blepharoptosis re
pair in the presence of significa nt dry-eye problems. Patients should be questioned about 
the ir coagu lation status. Other pertinent historical queries shouJd include the presence of 
thyrOid eye disease, previous eye or eyelid surgery, and prior periorbita l trauma. See also 
the section Preoperative Considerations earlier in this chapte r. 

Ptosis that causes significant superior visual field loss or difficulty with reading is 
considered to be a Ju nctional problem . and correct ion of this defect often improves a pa
tient's ability to perform the activit ies of daily living. In ma ny instances. ptosis is consid 
ered to be a cosmetic issue. causing a tired or sleepy appearance in the absence of a visual 
fun ction deficit. Because ptosis repair is an elective surgical procedure. it is particularly 
important for the surgeon to have a preoperat ive discussion with the patient to communi
cate the alternatives, potential risks, and benefits. 
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B 

Figure 11·15 A, Pat ient w ith apparent pto
sis of lef t upper eyelid . B, Manual elevation 
of dermatochalasis reveals this to be pseu
doptosis; the underlying palpebral fissure is 
actually within norma l limits. C, Clearance 
of visual axis is achieved following blepharo
plasty alone. (Courtesy of Robert C Kersten, MD.) 

Surgical procedures designed to correct ptosis should be di rected toward correction 
of the underlying pathologic condition. The 3 categories of surgical procedures most com
monly used in ptosis repair are 

external (transcutaneous) levator advancement 
• internal (t ransconjunctival) levator/tarsus/Mi..iIler muscle resection approaches 
• frontalis muscle suspensions 

The amount and type of ptosis and the degree of levator function are the most common 
determining fa ctors in the choice of the surgical procedure for ptosis repai r. The surgeon's 
comfort level and experience with various procedures is also an important factor. In pa
tients with good levator function, surgical correction is generally directed toward the leva
tor aponeurosis: the levator muscle is the most potent and useful elevator of the eyelid in 
most patients. However, iflevator fun ction is poor or absent, fronta lis muscle suspension 
techn iques are the preferred repair procedures. 

External (transcuta neous) levator advancement surgery is most commonly used when 
levator function is normal and the upper eyelid crease is high . In this setting, the levator 
muscle itself is normal, but the levator aponeurosis (its tendinous attachment to the tarsal 
plate) is stretched or disinserted, thus requiring advancement. The levator aponeurosis 
is approached from the outside of the eyelid through the upper eyelid crease. This ap
proach for acquired apo neurotic ptosis repair is part icularly useful because it allows the 
surgeon to simultaneously remove excess eyelid skin (dermatochalasis). Reinser tion of 
the aponeurosis usually produces an excellent result. In some cases, the distal end of the 
aponeurosis may be found to be higher than its normal position on the lower anterior 
surface of the tarsus. 
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The internal (Iransconjunctival) approach to ptosis repair may be directed toward the 
Mu ller muscle, the tarsus . or the levator aponeurosis or muscle. Muller muscle resections 
(Putterman mullerectomy) are used in patients who have an adequate upper eyelid posi
tion following instillation of a drop of 2.5% phenylephrine hydrochloride. Miiller muscle 
resections are typically used for repair of minimal ptosis (2 mm) and are generally con 
sidered superior to the Fasanella-Serva! procedure (tarsocol1junctival miillerectomy) in 
maintaining eyelid contour and preserving the tarslis. The Fasanella-Servat ptosis repair 
procedure, though also directed toward small amounts of ptosis, requires removal of th e 
superior tarsus. 

When levator functio n is poor, the surgeon shou ld consider utiliz ing the accessory 
elevators of the eyelid in ptosis repair. This type of surgery is most commonly required in 
congenital ptosis with poor levator functio n or in various fOfms of neu rogen ic ptosis with 
poor levator function. 

Most patients with Significant ptosis automaticall y elevate the fo rehead and brow on 
the affected side in an attempt to raise the eyelid and clear the visual axis; however, this 
maneuver is normally very inefficient because of the elasticity of the eyelid ski n. In fron
talis suspension surgery (performed when levator funct ion is poor or absent), th e eyelid is 
suspended directly from the fro ntal is muscle so that movement of the brow is efficiently 
transmitted to the eyelid. Thus, the patient is able to elevate the eyelid by using the fron 
talis muscle to lift the brow. Frontalis suspension can be performed transcuta neously or 
transconjunctivally (Fig 11 - (6) . 

Autogenous tensor fascia lata, banked fascia lata, and synthetic materials have been 
used for this purpose. Autogenous fascia lata has shown the best long-term resul ts but re
qui res harvesting and addit ional surgery. Generally, patients need to be at least 3 years old 
or weigh 35 pounds or more. Banked fascia lola may be obtained from a variety of sources 
and o bviates the need for additional operative si tes and harvest ing. However, this material 
may incite immune reactions o r inflammation and have poorer long- term outcomes than 
autogenous tissue. Synthetic materials such as silicone rods are commonly used; they may 
iJ11prove eyelid elasticity and allow easier adjustment or removal if necessa ry. 

Figure 11·16 Frontalis suspension: Crawford 
method. (Reprinted from Stewart WB. Su rgery of the 

Eyelid. Orbit, and Lacrimal System. Ophthalmology Mono
graph 8, vol 2. San Francisco: American Academy of Oph
rhalmology; 1994:120.) 
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There is some controversy about whether bilateral frontalis suspension should be per
fo rmed in patients with unilateral ptosis. Unilateral frontalis suspension results in asym
metry in down gaze because of upper eyelid lag induced by the sling; in addition, there is 
less stimulus to elevate I brow. A bilateral procedure may improve the patient's symmetry, 
espeCially in downgaze, but it subjects the normal eyelid to surgical risks. The decision to 
modi fy a normal eyelid in an attempt to gain symmetry must be discussed by the surgeon 
and patient (or the parents if the patient is a child). 

Car ter SR, Meecham WJ, Seiff SR. Silicone frontalis slings for the correction ofblepharoptosis: 

indications and efficacy. Ophthalmology. 1996;103(4):623- 630. 

Holds JB, McLeish WM, Anderson RL. Whitnall's sling with superior tarsectomy for the cor

rect ion of severe unilateral blepharoptosis. Arch Ophtha/mol. 1993;111 (9): 1285- 129 1. 

Complications 
The most common complication of blepharoptosis surgery is undercorrection. This has 
led some ptosis surgeons to use adjustable suture techniques or to advocate early adj ust
ment in the office during the first 2 postoperative weeks when indicated. Judgment is 
requi red to differe ntiate true undercorrection from apparent undercorrection resulting 
from postoperative edema. Oth er potential complications include overcorrection, unsat
isfac tory or asymmetric eyelid contour, scarring, wound dehiscence, eyelid crease asym
metry, conjunctival prolapse, ta rsal eversion, and lagophthalmos with exposure keratitis. 
Lagophthalmos follOWing ptosis repair is most common in patients with decreased levator 
fu nction. This condi tion is usually temporary, but it requi res treatment with lubricating 
drops or ointments until it resolves. 

Fagien S, Putterman AM, eds. Puttermall's Cosmetic Owloplastic Surgery. 4th ed. Philadelphia: 

Saunders; 2008. 

Loff HJ, Wobig J L, Dailey RA. Transconjullctival fronta li s suspension: a clinical evaluation. 

Ophthal Plas! Recollstr Surg. 1999; 15(5):349-354. 

Eyelid Retraction 

Eyelid retraction is present when the upper eyelid is displaced superiorly or the lower 
eyelid infer iorly, exposing sclera between the limbus and the eyelid margin. Lower eye
lid re traction may also be a normal anatomical variant in patients with shallow orbits or 
certain genetic orbital or eyelid characteristics. Ret ract ion of the eyelids often leads to lag
ophthalmos and exposure keratitis. The effects of these conditions can range from ocular 
irritation and discomfort to vision-threaten ing corneal decompensation. 

Eyelid retract ion can have local, systemic, or central nervous system causes. The most 
common causes of eyelid retraction are thyrOid eye disease (TED), recession of the verti
cal rectus muscles, overly aggressive skin excision in blepharoplasty, and overcompensa
tion for a contralateral ptosis (in accordance with Hering's law). 

TED is the most common cause of both upper and lower eyelid retraction, as well as 
the most common cause of unilateral or bilateral proptosis (Fig 11 -17). Because proptosis 
commonly coexists with and may mi mic eyelid retraction in patients with TED, these 
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Figure 11 ·17 Thyroid-associated eyelid retraction. (Courtesy of Roger A Dadey, MD.) 

condition s must be distinguished frol11 each other through eyelid measurements and ex

ophthalmometry. A common finding in thyroid-related eyelid retraction is Interal flnre. 

In this condition, the eyelid retraction is more severe laterally than medially, resulting 
in an abnormal upper eyelid contour that appears to fl are upwa rd along the latera l half 
of the eyelid margin . The histological changes in the eyelid in TED are secondary to in
flammatory infil tration and fibrous contraction of the eyelid retractors. The sympatheti
cally innervated eyelid ret ractor muscles (the Miiller muscle in the upper eyelid and the 
analogous eyelid retractor muscle in the lower eyel id) are preferentially affected by the 
inflammation and fibros is of TED. See Chapter 4 for a more extensive discussion of TED. 

Eyelid retraction may also be caused by recess ion of the vertical rectus muscles, owing 
to anatomicaJ connections between the superior rectus and the levator muscles in the 
upper eyelid and between the in fer ior rectus muscle and capsulopalpebral fasc ia in the 
lower eyelid. 

Another common cause of eyelid retraction, especially of the lower eyelids, is exces
sive resection of ski n during cosmetic lower blepharoplasty. This surgical complication is 
more common in patients with preexisting lower eyelid laXity and may even man ifest as 
frank ectropion. Midface lifting or full -thickness skin grafti ng may be requi red to correct 
this iatrogenic deformity. Conservative excision of skin in lower blepharoplasty, along 
with concomitant correction of any lower eyelid laxity, min imizes the risk of this problem. 

Overcompe nsation for a contralateral ptosis (Hering's law) may also give the appear
ance of upper eyelid retraction. The surgeon IllUSt distinguish this condition from true 

eyelid retraction by observing the position of the supposedly retracted eyelid while the 
contralateral , presumably ptotic eyelid is either manually elevated or occluded. 

Parinaud syndrome is an example of eyelid retractio n caused by a central nervous 
system lesion. Congenital eyelid retraction occu rs as a rare, isolated entity. 

Lelli GJ Jr, Duong JK , Kazim M. Levator excu rsion as a predictor of both eyelid lag and lagoph 
thalmos in thyroid eye disease. Ophthal Plast Recollstr Surg. 20 10;26(1):7- 10. 

Meyer DR, Wobig JL. Detect ion of contralateral eyelid retraction associated with blepharopto
sis. Ophthalmology. 1992;99(3):366-375. 
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Treatment of EVelid Retraction 

The treatment of eyeli d retraction is based on the underlying etiologic factors. Artifi 
cial tears, lubricants, and o intments may be suffici ent to protect the cornea and mini
mize symptoms in cases of mild eyelid ret raction. Mild eyelid ret raction following lower 
blepharoplasty or in TED often resolves spontaneously with time. A variety of surgical 
tech niques have been developed to correct eyelid ret ract ion if the condition fails to re

solve spontaneously or if the eyelid retraction causes an immediate threat to vision or the 
cornea. Various techniques involve release o r recession of the eyelid retractors, with or 
without the lise of spacers or grafts. 

Eyelid retraction in TED can be managed by means of several su rgical procedures. 
Unless there is seve re exposure keratopathy, surgical intervention is indicated Dilly after 
serial measurements have established stabili ty of the disease over at least 6 months. Upper 
eyelid retraction can be corrected by excision or recession of the Muller muscle (anterior 
or posterior approach) , recession of the levator aponeurosis with or without hang-back 
sutures o r other spacer, 111easllred myotomy of th e levator musc.l e, or fuJI - thickness trans
verse blepharotomy. Upper eyelid spacers in cl ude fascia lata , donor sclera, ea r cartilage, 

o r a ll oplast ic materials. 
If the patient has lateral Oare (common in TED), a small eyeli d-splitting lateral tarsor

rhaphy combined with recession of the upper and lower eyelid re trac tors can improve the 
upper eyelid contou r. This technique may limit the patient's lateral visual field. 

As with the upper eyelids, surgical correction of lower eyelid retraction is also di 
rected by the underlying etiologic facto rs. Anterior lamellar deficiency (eg, excess skin re
secti on fro m blepharoplasty) requires recruitment of vertical skin by means of a mid face 
li ft or addition of skin with a full-thickn ess skin graft. Middle lamellar deficiency (eg, post
traumatic septal scarring) req uires scar release and possible placeme nt of a spacer graft. 
Posterior lamellar defkiency from congen ita l scar ring o r conjunctival shortage (eg, ocular 

cicatricial pemphigoid) may requi re a full -thickness mucous membrane graft. 
Severe ret raction of the lower eyelids. common in patients with TED. requires graft

ing of spacer materials between the lower eyelid ret ractors and the inferior tarsaJ border. 
Autogenous auricular cartilage or hard palate mucosa is a good spacer material for this 
type of surgery. Preserved scle ra and fascia lata have also been used. as well as materials 
such as processed collagens (eg, Alloderm [LifeCell] ; TarSys [lOP, Inc]). Some form of 
horizontal eyelid o r late ral canthal tightening or elevation is also often necessary. How

ever. because horizontal tightening of the lower eyelid in a patient " .... ith proptosis may 
exacerbate the eyelid retract ion, this technique req uires caution. 

Bartley GB. The diffe rent ial diagnosis tlnd classification of eyelid retraction. Ophthalmology. 

t996; t03( t), t68- t 76. 
Ben Simon GJ, Mansur y AM, Schwarcz RM , Modjtahedi S, McCann JO, Goldberg RA. Trans

conjunctival Mliller muscle recession with lev.llor disinse rt ion for correction of eyel id re

traction associated with thyroid- related orbilopathy. Am / Ophthalmol. 2005;140(1 ):94-99 
[comment in Alii / Ophthalmol. 2006; 14 1 (I ):233; author reply 233-2341. 

Demirci H. Hassan AS, Reck SD. Frueh BR, Elner VM . Graded full -th ickness ante rio r blepha

rotomy for correction of upper eyelid retraction not associated with thyroid eye disease. 

Ophtha! Pfast ReCOilS/I" Surg. 2007;23( 1 ):39- 45. 
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Kersten Re. Kulwin DR, Levartovsky S, Tiradellis H, Tse DT. Management of lower-lid retrac
tion with hard-palate mucosa grafting. Arch Ophtlwlmol. 1990;108(9):1339- 1343. 

Facial Paralysis 

Paralytic Ectropion 

Paralytic ectropion usually fo llows CN VII paralysis or palsy. Concom itant upper eyel id 
lagophtha lmos is usuall y present secondary to paralytic upper eyelid orbicularis dysfun c
tion. Poor blinking and eyelid closure lead to chronic ocular surface irritation from cor
neal exposure together with poor tear film replenishment and distribut ion. Chronically 
stimulated refl ex tea r secretion alo ng with aton ic eye lids and lacrimal pump failure ac
count for the frequent complaint of teari ng in these patients. 

Neurological evaluation may be indicated to determine the cause of the CN VII pa
ralys is. ln cases resulting from stroke or intracranial surgery, cl inical evaluation of corneal 
sensation is indicated because neu rotrophic kerat itis combined wi th paralyt ic lagophthal
mos results in increased risk of corneal decompensat ion. 

Lubricating drops, viscous tear supplementation, ointments, taping of the tempo
ral half of the lower eyelid, or moisture chambers may be used alone or in combination. 
Such measures may be the only treatment necessary, especially for temporary paralysiS. 
In long-term or permanent paralys is of the lower eyelid, tarsorrhaphy, medial or lateral 
canthoplasties, skin grafts, suspension procedures, and horizontal tightening procedures 
are useful in selected patients. 

Tarsorrhaphies can be performed either medially or laterally. An adequate temporary 
tarsorrhaphy (I -3 weeks) can be achieved with nonabsorbable suture placement between 
the upper and lower eyelid margins. A temporary tarsorrhaphy may also be created by giv
ing a botulinum toxin injection to the levator muscle. A permanent tarsorrhaphy involves 
careful de-epithelialization of the upper and lower eyelid margins, while avoiding the lash 
follicles. ext, absorbable or nonabsorbable sutures are placed to uni te the raw surfaces of 
the upper and lower eyelids (Fig 11 - 18). In general, patients dislike the permanent tarsor
rhaphy from a functional and cosmetic perspective. This procedure should be avoided, 
except in patients with recalcitrant corneal disease from exposure. Placement of a gold 
weight in the upper eyelid and repair of hori zontal eyelid laxity or ectropion of the lower 
lid generally allow the patient to avoid permanent tarsorrhaphy. 

OccasionaHy. a fascia lata or silicone suspension sling of the lower eyelid may be indi
cated. Vertical elevation of the lower eyelid is useful in redUCing exposure of the inferior 
cornea. This elevation may be accompl ished through recess ion of the lower lid retractors, 
combined with use of a spacer graft such as full -thickness hard palate mucosal or ear 
cartilage graft. 

Paralytic Lagophthalmos 

Gold weight loading of the upper eyelid is currently the most commonly performed 
procedu re for the treatment of paralyt iC lagophthalmos. The patient should have some 
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Figure 11-18 Tarsorrhaphy. A, Eyelid is split 2-3 mm 
deep. B, Epithelium is carefully removed along the 
upper and lower eyel id margins; the lash follicles are 
avoided. C, The raw surfaces are then united with ab
sorbable sutures. (Illustration by Christine Gralapp.) 

initiation of lid closure for the gold weight to work effectively. The appropriate weight 
can be selected through a process of preoperatively taping different sizes of gold weights 
to the upper eyelid skin to determi ne which one best achieves adequate relaxed eyelid 
closure with minimal eyelid ptosis in primary gaze. An upper eyelid crease incision is 
made through skin and orbicularis muscle. The gold weight is then sutured to the anterior 
surface of the tarsal plate. The gold weight implant (average weight, 0.8- 1.6 g) reduces 
but does not usually eliminate lagophthalmos and corneal exposure. Should orbicular is 
function return , the weight is easily removed. A 1.2-2.2-g gold weight can also be placed 
behind the orbital septum, superior to the tarsus, to avoid thickening of the pretarsal area 
if cosmesis is a concern. Implanted eyelid springs to provide dynamic eyelid closure are 
infrequently used because of limited long-term success and extrusion . 

Brow lift and midface suspension also can play an important role in the rehabilitat ion 
of the patient with facial nerve palsy. 

Gilliland G, Wobig JL, Dailey RA. A modified surgical technique in the treatment of facial 
nerve palsies. Ophthal Plast RecolIstr Sllrg. 1998; 14(2):94 - 98. 
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Tower RN, Dailey RA. Gold we ight implantation: a better way? Ophtha/ PIns! Recollstr SlIrg. 
2004;20(3 ):202-206. 

Townsend OJ. Eyelid reanimation for the treatment of paralytic lagopht halmos: historical per
spectives and current applications of the gold we ight implant. Ophtlw/ Plast RecoflStr Sllrg. 
1992;8(3): 196-201. 

Facial Dystonia 

Benign Essential Blepharospasm 

Benign essential blepharospasm (BEB) is a bilateral foca l dystonia that affects approxi 
mately 30 of every 100,000 people. The condit ion is character ized by increased blinking 
and involuntary spasms of the eyelid protractor muscles, the orbicularis oculi , procerus. 
and corrugator superci liaris. The spasms generally start as mild twitches and progress over 
time to forcefu l contractures. The involuntary episodes of forced blinking or contracture 
may severely limit the patient's abil ity to drive, read, or perform act ivities of daily living. 
This condition can progress until the patient is funct ionally blind as a result of episodic 
inability to open the eyelids. Medical treatmen t options may include devices called eyelid 
crutches, which are attached to eyeglass frames. Women are affected more frequently than 
men. The age of onset is usually over 40 years. BEB is a clinical diagnosis, and neuroimag
ing is generally unrevealing and rarely indicated in the workup. Dry-eye syndrome and 
other medical conditions may result in refl ex blepharospasn1 and must be differentiated 
from BEB. 

Other muscles of th e face may also be involved with blepharospasm. The cause of 
BEB is unkn own; however, it is probably of central origin, in the basal ganglia. BEB can 
be managed by medical or surgical approaches. Oral med icat ions have limited usefulness. 

Anderson RL, Patel Be, Holds JB, Jordan DR. Blepharospasm: past. present, and future. Oph
thai Pias! Reco/"ls!r SlIrg. 1998; 14(3):305-3 17. 

Botulinum toxin injection 
Repeated period ic injection of a botulinum toxin A-onabotuli numtoxinA (Botox, AI
lergan) , incobotulinumtoxinA (Xeomin, Merz Pharmaceuticals), or abobotuli nu mtoxi nA 
(Dysport, Tercica)- is the treatment of choice for BEE. These potent neurotoxins are de
rived from the bacterium Clostridium botulinum and alter receptor proteins in the pre
synapt ic neuron , inhibiting the release of acetylcholine (Fig 11 - 19), Injection of I of these 
agents at therapeutic doses results in chemical denervation and locali zed muscle paralysis. 
Botu.li num toxin injection is typically effective, but the improvement is temporary. Aver
age onset of action is in 2-3 days, and average peak effect occu rs at about 7- 10 days fol 
lowing injection. Duration of effect also va ries but is typicall y 3-4 months, at which point 
recurrence of the spasms and need for reinjection is ant icipated (Fig 11 -20). 

Rimabotuli numtoxinB (BTX-B; Myobloc, Solstice Neurosciences) is an ant igenically 
and mechanistically dist inct toxin produced by C botulinum tha t also exerts its effects at 
the neuromuscular junction. Compared with the type A toxins, type B, which is used in a 
Significantly differe nt dosage, has a quicker onset and greater diffus ion in the tissues; but 
its duration of action is shorter. Pat ients treated with type B generally experience more 
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Figure 11-19 Botulinum neurotoxin binds to specific membrane acceptors , allowing internal
iza tion of the light chain . The va rious toxin serotypes cleave and inact ivate diffe rent SNARE pro
teins, blocking their function . (Reproduced from DUTton JJ, Fowler AM. Botulinum lOxin in ophthalmology. Foca l 
Points : Clinica l Modules for Ophtha lmologists . San Francisco: American Academy of Ophthalmology; 2007. module 3.) 
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Figure 11 -20 Average injection pattern of 
botul inum toxin type A for benign essentia l 
blepharospasm (red) and hemifacial spasm 
(unilateral red sites plus blue). (Reproduced from 

Du tton JJ, Fowler AM. Botulinum toxin in ophthalmology. 

Foca l Points : Clinical Modules for Ophthalmologists . San 

Francisco: American Academ y of Ophthalmology; 2007, 

module 3.) 
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d iscomfort at inject ion, and satisfact ion rates are genera lly lower. Some patients who show 
a decreased clinical response or who fa il to respond to treatment with type A botuli nu ms 
find type B to be a safe and effect ive alternat ive. 

Complicat ions associated with botuli num toxin injection include b ruising, blepharop
tosis, ect ropion, epipho ra, diplopia, lagophthalmos, and corneal exposure. These adverse 
reactio ns are usually transient and resu lt fro m spread of the toxin to adjacent m uscles. 

DUHon JJ, Fowler AM. Botulinum toxin in ophthalmology. Focal Poil/ls: Clinical Modules for 

Ophthalmologists. San Francisco: American Academy of Ophtha lmology; 2007, module 3. 

Surgical myectomy 
Treatment with surgical myectomy is reserved for patients who are poorly responsive to 

botuli num therapy and incapacitated by the spasms. Meti culous removal of the orbi ta l 
and palpebral o rb icular is muscle in th e upper (and sometim es lower) eyelids is an effec
tive and permanent treatment for blepharospasm. Complicat ions of surgical myectomy 
include lagophthalmos, ch ronic lymphedema. recurrence of spasm. and periorbita l con
tour deformities. More lim ited myectomy is helpful in pat ients with less severe d isease and 
may result in improved responsiveness to botu linum toxi n therapy. 

Many patients \\lith blepharospasm have an associated dry-eye cond ition that may be 
aggravated by any treatment modali ty that decreases eyelid closu re. Artificial tea rs, o int

me nts, puncta l plugs o r occlusion, moisture chamber shields, and tin ted spectacle lenses 
may help minimize d iscom fo rt from ocu lar surface problems. 

Georgescu 0 , Vagefi MR, McMullan TF, McCan n JO, Anderson RL. Upper eyel id myec tomy 

in blepharospasm with associated apraxia of lid opening. Am J Ophthalmol. 2008;145(3): 
54 1-547. 

Surgical ablation of the facial nerve 

T hough effect ive in treating BEB, selective fac ial neurecto my has been largely abando ned. 
Recurrence rates as high as 30% and frequent hem ifacial paralysis from fac ial nerve dis
sect ion li mit this treatment's appeal. T he results o btained with facial nerve dissection are, 

therefore, less satisfactory than those of di rec t orbicula ris oculi myectomy. Some surgeons 
have had greater success with microsurgical ablation of selected facial nerve branches. 

Fante RG, Frueh BR. Differential section of the seventh nerve as a tertia ry procedure for the 

treatment of benign essent ial blepharospasm. Ophtha! Plnst HecolIstr Su rg. 2001; 17(4): 
276-280. 

Muscle relaxants and sedatives 

Muscle relaxan ts and sedatives are rarely effective in the pri mary treatment of BEB. Oral 
medications such as orphenadrine (Norfl ex, Graceway Pharmaceuticals), lorazepam (At i
van, Baxter Healthcare), o r clonazepam (Klonopin , Teva Pharmaceut icals) are sometimes 
effective in suppressing m ild cases of BEB, prolonging the interval between botu linum 
toxin injections, or helping to dampen lower fac ial dystonia (Meige syndrome) associated 
with BEE. Psychotherapy has li ttle or no value for the patient with blepharospasm . 
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Hemifacial Spasm 

Blepharospasm should be differentiated from hemi facial spasm (HFS). HFS is character
ized by intermittent synchronous gross contractu res of the entire side of the face and is 
rarely bilateral. HFS often begins in the periocular region and then progresses to involve 
the entire face. Unlike BEB, however, the spasms are present during sleep. HFS is often as
sociated with ipsilateral fac ial nerve weakness. In most cases, the calise ofHFS is a vascu
lar compression of the facial nerve at the brain stem. Magnetic resonance imaging (MRI) 
often documents the ectatic vessel. MRI also helps rule out other cerebellopontine angle 
lesions that may be the cause in less than I % of cases. Neurosurgical decompression of 
the facia l nerve may be curative in HFS. Periodic injection of botulinum toxin is a com
monly used, effective treatment option for HFS. Oral medications, including drugs with 
membrane-stabi lizing properties, such as carbamazepine (Tegretol, Novartis) and c1onaz
epam, are used less frequently because of their low efficacy. 

Aberrant regenerat ion after facial nerve palsy also presents with hemifacial con 
tracture and aberrant synkinetic facial movements. The history (eg, previous Bell palsy, 
trauma) and cl inical examination are distinctive. Functionally troublesome synkinet ic fa 
cial movements often respond well to botuli num toxin treatment at very low doses. 

Involutional Periorbital Changes 

Dermatochalasis 

Dermatochalasis refers to redundancy of eyelid skin and is often associated with orbita l 
fat protrusion or prolapse. Though more common in older patients, dermatochalas is also 
occurs in middle-aged people, particu larly if there is a fam ilial predisposition. Dermato
chalasis of the upper eyelids is often associated with an indistinct or lower-than-normal 
eyelid crease. It also may accompany true ptosis of the upper eyelids (Fig 11 -21 ). 

B 

Figure 11-21 A, Patient with bilateral asymmetric drooping due to blepharoptosis and derma
tochalasis. B, Elevation of more ptotic left upper eyelid reveals increased blepharoptosis on 
right, which had been masked by the effect of Hering's law of equal innervation to each levator 
muscle. (Courtes y of Robert C. Kersten, MD.J 
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Significant dermatochalasis of the upper lids leads to complaints of a heavy feeling 
around the eyes, brow ache, eyelashes in the visual axis, and, eventually, reduction in the 
superior visual fi eld. Dermatochalasis is often made worse by associated brow ptosis, es
pecially if patients do not use their frontalis rnuscle to elevate the brows to relieve visual 
obscuration by the excess skin. Lower eyelid dermatochalasis is considered a cosmetic 
issue unless the excess skin and prolapsed fat are so severe that the patient cannot be fitted 
with bifocals. 

Blepharochalasis 

Although blepharochalasis is not an involutional change. it is included in this discussion 
because it can simulate, and must be differentiated from, dermatochalasis. Blepharochala
sis is a rare familial variant of angioneuroti c edema. It typically occurs in you nger persons, 
most commonly young females, and is characterized by idiopathic episodes of inflamma
tory edema of the eyelids. As a result of recurrent bouts of inflammation and edema, the 
eyelid skin of a patient with blepharocha las is becomes thin and wrinkled, simulating the 
appearance of dermatochalasis. In addition, true ptosis, herniat ion of the orbital lobe of 
the lacrimal gland, atrophy of the orbital fat pads, and prominent eyelid vascularity may 
be associated with blepharochalasis. Surgical repair of the eyelid skin changes and ptosis 
that result from blepha rocha lasis may be complicated by repeated episodes of inflamma
tion and edema, causing recurrence of the ptosis and other eyelid changes. 

Koursh DM, Modjtahedi SP, Selva 0, Leibovitch I. The blepharocha lasis syndrome. Surv Oph
'halmol. 2009;54(2):235- 244. 

Blepharoplasty 

Upper Eyelid 

Upper eyelid blepharoplasty is one of the most com monly performed j unctional as well as 
cosmetic oculoplastic surgical procedures. Involutional skin and structural changes often 
begin in the periorbital area, and they can obstruct the superior visual field. Blepharo
plasty is frequently performed to relieve this obstruction. Brow ptosis may also playa role 
and may need to be addressed. Functional indications for blepharoplasty are documented 
by means of external photography and visua l ft eld testing with and without manua l eyelid 
elevation. Patients undergoing blepharoplasty for cosmetic reasons n1ay have di fferent ex
pectations from patients undergoing fu nctional blepharoplasl)" Thus, a thorough preop
erative discussion of the anticipated results is critical to preoperative plann ing. 

Lower Eyelid 

Lower eyelid blepharoplasty is rarely considered to be medically necessary. The surgery 
would be considered functional if a patient's excess skin and fat completely covered the 
bifocal spectad e segment so that the patient was unable to read. For cosmetic lower lid 
surgery, satisfactory results often require skin rejuvenation with skin removal, chemical 
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peels, or laser resurfaci ng in addit ion to surgical alterations of periocu lar structure. The 
preoperative discussion should clearly explai n the reasonable expectations as well as the 
risks. Patients should understand that aggressive resection ofl ower eyelid skin and fat may 
lead to eyelid re traction, ectropion, or a sunken, aged periorbital appearance. 

Preoperative Evaluation for Blepharoplasty 

Evaluation of any potential blepharoplasty patient shoul d include the following: 

a complete ocular exami nation, includ ing visual acui ty testing and documentat ion 
identificat ion of amount and areas of excess skin, as well as the amount and con
tours of prolapsed orbi ta l fa t, in the upper and lower eyelids 
presence or absence of lagophthalmos, which can lead to postoperative drying and 
exposu re kerat itis 
assessment of periorbital bone contours and discuss ion of fin dings with the patient 
evaluat ion of tear secretion or the tear film, which may be carried out through 
Schirmer testing, tear breakup time, or assessment of the adequacy of the tear 
meniscus 
detaUed discussion of anticipated surgical results as well as possible surgical 
complicati ons 
photographic documentation for medicolegal and other purposes 

Upper blepharoplasty 

In addition to the assessments previously discussed, phYSical examinat ion before upper 
blepharoplasty should include the fo llowi ng elements: 

visual field tes ting to determine the presence and degree of superio r visual field 
defects 
evaluation of th e fore head and eyebrows (i ncluding brow height and contour) to 
de tect forehead and eyebrow ptosis; th e surgeon should m ake careful observations 
when the patient's facial and brow musculature is relaxed 
notation of the pos ition of the upper eyeli d crease 

Lower blepharoplasty 

Preoperative examination fo r lower blepharoplasty should fur ther include: 

testi ng of th e elasticity (snapback test) and distractibili ty of the lower eyelid; the 
surgeon should be alert to the need fo r possible horizontal tightening of the lower 
eyelids as part of the lower blepha roplasty procedure 
notation and discussion of promi nent supraorbital rims, if p resent; malar hypo
plasia or relative exophthalmos may predispose the patient to postoperative scleral 
show follOWing lower blepharoplasty 

Dai ley RA. Upper eyelid blepharoplasty. Focal Points: Clil1iw/ Modules for Ophthalmologists. 

San Francisco: American Academy of Ophthalmology; 1995, module 8. 

Funct ional indications for upper and lower eyelid blepharoplasty. Amer ican Academy of Oph

thalmology. Ophthalmology. 1995; 102(4) :693-695. 
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Technique 

Blepharoplasty begins with a thorough working kn owledge of periorbital and eyelid 
anatomy (discussed in Chapter 9). In addi tion, just as the brow and glabellar areas affect 
the upper eyelids. the midfacial structures are influential in the posit ion, tone, contour, 
and function of the lower eyelid and must be considered in the plann ing of lower eyelid 
surgery. 

Surgical preparation involves marking excess skin for excis ion prior to the in filt ration 
of local anesthetic. The surgeon may determ ine the amount of excess skin to be excised 
by using a pinch technique. For the upper lid, this involves placing I tip of the forceps in 
the eyelid crease. The other forceps tip is then advanced superiorly until the upper eye
lid lashes begin to evert. The excess upper eyelid skin is pinched between the tips of the 
forceps and is marked with the surgical marking pen. The pen is then used to deli neate 
the planned eyelid crease (often the exist ing upper eyelid crease) as well as the superior 
border of the planned area of excision. Typica ll y, th is marking process outlines a crescent 
or asymmetric elliptical shape on the upper eyelid . To avoid excessive skin rernova l, the 
surgeon usually leaves at least 20 mm of skin remaining between the inferior bo rder of 
the brow and the upper eyelid margin . To avoid lid retract ion or ectropion, the surgeon is 
extremely cautious with skin resection in the lower lid. 

Anesthesia for blepharoplasty is typica lly a local infiltration of anesthetic agents with 
or without intravenous administrat ion of sedat ives. A rapid-onset, short-duration agent 
such as lidocaine 1% wi th epinephri ne J: 100,000 may be mixed 50:50 with a slower-onset, 
longer-duration agent such as bupivacaine. A fina l epinephrine concentrat ion of J :200,000 
is suffic ient for maximizing vasoconstrict ion while rnin imizing the risk of epinephrine 
toxicity. Injection is best accomplished with sedation before the patient is prepared and 
draped and prior to surgical scrubbing. This allows enough time fo r the epinephrine to 
cause vasoconstric tion and reduces perioperative bleeding. Supplemental local anesthetic 
and intravenous sedation is adm in istered intraoperatively if needed. 

Upper b/epharop/asty 
Upper bl epharoplasty begins with the surgeon incising along the lines marked on the 
upper eyelid. The skin and underlying orbicularis oculi muscle can be excised as a Single 
flap or in stages. The surgeon may preserve most or all of the orbicularis oculi muscle in 
patients with dry-eye synd rome. 

In some cases, the orbital septum is incised exposing the underlying preaponeurotic 
fa t pad. The surgeon may remove the fat by gently teasing it fo rward and excising it with 
scissors, cautery, o r laser. If resec tion of the preaponeurotic fat pad is performed, it should 
go no deeper than the boundary created by the superior orbital rim . Removal of fat deeper 
than the rim may result in a hoLl ow superior sulcus. The medial upper eyelid fa t pad is 
typically prolapsed and is opened and contou red or excised in a similar manner. However, 
becallse the medial palpebral blood vessels over lie the medial upper eyelid fa t pads, the 
surgeon must exercise caution to avoid Signi ficant bleed ing in th is area. The upper eyelid 
crease is created by the attachments of the levator aponeurosis to the orbicularis muscle 
and skin near the upper tarsal border. Aging often results in elevation or loss of the upper 
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eyelid crease. The surgeon can correct a high, low, or absent eyelid crease during blepha
roplasty by anchoring the eyelid ski n to the levator aponeurosis with deep ftxat ion sutures 
at the des ired position. Alternatively, many surgeons rely on placement of the incision and 
excision of skin and muscle to manipu late the position of the upper eyelid crease. The 
upper eyelid skin can be closed with a ru nni ng or subcuticu lar suture. 

Lower blepharoplasty 
Lower eyelid blepharoplasty, almost always performed for cos metic purposes, is most often 
accomplished through a transconju nctival incision. At times, excess lower eyelid skin may 
necessitate a cutaneous incision. Skin remova l during lower bl epharoplasty increases th e 
risk of lower eyelid contour abnormalities, retract ion, or fra nk ectropion. Alternatively, 
excess skin can be tightened without excision through the precise application oflaser skin 
resurfac ing techniques or through chem ical peeling with exfoliating solutions. 

For transconjunctival surgery. preoperative evaluat ion defines the extent and location 
of lower eyelid fat prolapse and thus determines the boundaries of surgical excision . The 
surgery begins wi th retract ion of the lower lid . The incision begins medially at the carun 
cle and then courses laterally 2-3 mm below the inferior tarsal border across the length of 
the eyelid. It is carried through the conjunctiva and lower eyelid retractors to gain access 
to the anterior face of the orbital fat pads. 

Dissection then continues along the relatively avascular plane of the orbital septum 
toward the inferior orbital rim. Dissection along the orbital septum is also carried medi
ally and laterally to expose the central, med ial, and lateral fat compartments. T he med ial 
fat compartment is separated from the central fat compartment by the inferior oblique 
muscle. The surgeon must be aware of the location of the in ferior oblique muscle between 
the nasal and cent ral fat pads and work carefully around it to avoid dam aging it during 
lower blepharoplasty. The medial fat pad of the lower eyelid, as in the upper eyelid, is more 
pale than the yellower lateral fa t pads. The central fa t compartment is separated from the 
lateral fa t compartment by a fascial layer extending off the capsulopalpebral fasc ia; re
moval or incision of this fascial barrier may improve access to the lateral fat pad. 

After the orbital septum overlying the fa t pads is exposed and opened, the surgeon 
may carefull y and gradually excise the fat while repeatedly checking the external contour 
of the lower eyelid. To improve access to and removal of the fa t, the surgeon can apply 
pressure gently on the globe to help prolapse the fat forwa rd. The surgeon stops the exci
sion when the visible fat remains at or slightly behind the inferior orbital rim when gentle 
pressure is applied to the globe. Typica ll y, simil ar volumes of fat are removed fro m each 
lower eyelid. Excessive fat removal may give the lower eyelid a hollow appearance. Alter
natively, the fat can be mobil ized over the inferior orbi tal rim and held in position to the 
suborbicularis oculi fat (SOOF) by sutures of the surgeon's choOSing. Maintaining hemo
stasis throughout lower blepharoplasty is critical to the avoidance of vision-threatening 
complicat ions. The conjunctival incision edges usually can be reapproximated without 
for mal closure with sutures, although absorbable suture closure may be used 

Fagien 5, Putterman AM, eds. Puttermrllls Cos metic Ow/oplastic Surgery. 4th ed. Ph iladelphia: 
Saunders; 2008. 



226 • Orbit, Eyelids, and Lacrima l Syste m 

Complications 

Loss of visiol1 is the most dreaded complication ofbl epharoplasty. Almost every reported 
case of postblepharoplasty visual loss has been associated with lower blepharoplasty. Al
though blindness following eyel id surgery is rare, it has been reported. Such blindness is 
typicall y thought to occur secondary to postoperative retrobulbar hemorrhage, with the 
increased intraorbital pressure causing ischemic co mpress ion of the cilia ry arteries sup
plying the optic nerve. Other mechanisms of injury may also be present, incl uding isch
emia caused by excessive surgical retraction or co nstriction of retrobulbar blood vessels 
in response to epinephrine in the loca l anesthetic. Orbital hemorrhage may result from 
inju ry to the deeper orbital blood vessels or from bleedi ng anteriorly. Risk fac tors for this 
complication are TED, blood dyscras ias, and lise of ant icoagulants. Postoperat ive pres
sure d reSSings should be avoided: they increase orbi tal pressure and obscure underlying 
problems. Finally, patients should be observed immed iately postoperatively so that orbital 
hemorrhage is detected. Any pati ent complaining of Significant pain . marked asymmetric 
swelling, or proptosis fo llowing surgery is evaluated immed iately. Visual dim ming, dark
ness, or Significant or asymmetric blurred vision following eyelid surgery may also be 
indicative of orbital hemorrhage and should be assessed and treated im mediately. 

Visual loss from orbital hemorrhage is an ophthalmic emergency. When compres
sive hemo rrhage occurs in the o rbit, the surgeon may decompress the o rbit by o pen ing 
the surgica l wounds. perfo rming lateral ca ntho tomy with cantholys is. or perform ing pe
rito my, and by administering high doses of in traveno us corticosteroids. Anterio r chamber 
pa racentesis has no role in the management of orbitaJ hemorrhage. In add it io n. med ical 
glaucoma ma nagement is not useful because the increased in traocular pressure is caused 
by increased underlying intraorbital pressure. Lack of immediate response to these pro
cedures may necess itate surgical decompreSSio n o f the orbit with removal of the o rbital 
fl oor or medial wall. 

Diplopia secondary to injury of ex traocular muscles is the next most severe complica
tion of bl epharoplasty. Diplopia may result from injury to the inferior obliq ue, the in fe rior 
rectus, o r the superior oblique muscle. The inferior oblique muscl e originates near the 
anterio r lacri mal crest along the in frao rbital ri m and is anterior in the o rbit. It separates 
and cou rses across the central and med ial lower eyelid fat pads and, thus, may be injured 
during the removal of lower eyel id fatty tissue. The lrochlea of the superior oblique muscle 
also may be injured by deep dissectio n in orbital fat in the superior nasal aspect of the 
upper eyelid. 

Excessive removal of skin is a serious complication that can lead to lagophthalmos of 
the upper eyelids as well as cicatricial ectropion or retraction of the lower eyelids. Topical 
lubricants and massage may be helpful for ma naging mild postoperative lagophthalmos, 
retractio n, o r ectropion . all of which may resolve over time without further interventio n. 
Injectable steroids (eg, triamcinolone ace tonide, 10 mg/mL) can be used if a deep cicatrix 
contributes to the retraction. Severe cases require the use of free skin grafts. lateral can
thoplasty. or release of scar tissue o r eyelid retractors. Inferior scleral show can also result 
fro m septal scarring. orbicularis hematoma. and malar hypoplasia , even when min imal 
skin has been excised. 
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Brow Ptosis 

Loss of elastic tissues and fac ial volume as well as involutional changes of the forehead 
skin lead to drooping of the forehead and eyebrows. This condition is known as brow 
ptosis. Severe brow ptosis may also result from facial nerve palsy. Brow ptosis frequently 
accompanies dermatochalasis and must be recognized as a factor that contributes to the 
appearance of aging in the periorbital area. Brow ptosis may become severe enough to 
affect the superior visual field. The patient often involuntarily compensates for this con
dition by using the frontali s muscle to elevate the eyebrows (Fig 11 -22). Such chronic 
contracture of the fro ntalis muscle often leads to brow ache, headache, and prominent 
transverse forehead rhytids. 

In most patients, the brow is located above the superior orbital rim. Generally, the 
femal e brow is higher and more arched than is the typical male brow. The brow is consid 
ered ptotic when it fa lls below the superior orbital rim. 

Treatment of Functional Brow Ptosis 

Brow ptosis must be recognized and treated prior to or concomitant with the surgical 
repair of coexisting dermatochalasis of the eyelids. Because brow elevation reduces the 
amount of dermatochalasis present, it should be performed or simulated first when com 
bined with upper blepharoplasty. Aggressive upper blepharoplasty alone in a patient with 
concom itant brow ptosis leads to further depression of the brow. Functional brow ptosis 
may be corrected with browpexy, direct brow lift , and endoscopic or pretrichial brow li ft. 

Figure 11 ·22 Brow ptosis. 
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Browpexy 
Browpexy is performed through an upper eyelid blepharoplasty incision for mild to mod
erate brow ptosis. The sub-brow tissues are resuspended with sutures to the frontal bone 
periosteum above the orbital rim as part of a blepharoplasty. 

McCord CD, Doxanas MT. Browplasty and browpexy: an adjunct to blepha roplasty. Pfast Re

cOIISlr Surg. 1990;86(2):248- 254. 

Direct eyebrow elevation 
The eyebrows can be elevated with incisions placed at the upper edge of the eyebrow. This 
procedure is useful for men and women with lateral eyebrow ptosis. When direct eyebrow 
elevation is llsed across the entire brow, it may result in an unacceptable arch or scar. 

Booth AJ. Murray A, Tyers AG. The direct brow lift: efficacy, complications, and pati ent satis
fact ion. BrJ Ophthalmol. 2004;88(5):688-69l. 

Miller TA. Rudkin G, Honig M. Elahi M, Adams J. Lateral subcutaneous brow lift and in
terbrow muscle resection: clinical experience and anatomic studies. Plnst Recollstr Surg. 
2000; 105(3):1120- 11 27 [discuss ion, 1128[ . 

Cosmetic Facial Surgery 

Most ophthalmic plastic surgeons think that effective treatment of cosmetic and recon 
structive upper eyelid problems should include consideration of eyebrow and forehead 
surgery. Likewise, effective lower eyelid cosmetic and reconstructive surgery should in
clude consideration of midface and cheek surgery. Consequently, most ophthalm ic plastic 
surgical fe llowship programs in the United States include training in facial cosmetic and 
reconstructive surgery. Although it is important for any eyelid surgeon to understand the 
surgical procedures discussed here, the performance of these procedures generally re
quires special training, experience, and expertise. 

The human face is an essential component of interpersonal communication. The 
aging face may communicate fatigue, depression, anger, or fear in an otherwise well 
rested, well -adjusted, fully functioning person. The face is composed of smaller cosmetic 
units of the forehead, eyelids, cheek, nose, lips, and neck. As we age, one or more of these 
cosmetic units undergo changes that lead to facial imbalance, disharmony, and possibly 
miscommunication. If a Single subuni t has aged out of proportion to the rest of the face, 
as in dermatochalasis, an isolated repair with a bilateral upper blepharoplasty produces a 
nice result. On the other hand, if the patient has concomitant aging changes of the mid 
face, lower face, and neck but undergoes only lower eyelid blepharoplasty, the result may 
be unsatisfactory and perpetuate further facia l miscommunication, chronologie facia l im
balance, and perceptual confusion. 

Pathogenesis of the Aging Face 

Factors that lead to involutional facial changes can be divided into 2 categories: intri nsic 
and extrinsic. Intrinsic aging refers to changes that occur as a result of chronologie aging. 
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Extrinsic aging results from environmentaJ factors such as cigarette smoke, ultraviolet ra
diation, wind, and gravity. 

The facial contours and appearance are derived from soft tissue draped over under
lying bone. The soft-tissue component is composed of skin, subcutaneous fat, muscle, 
deeper fat pads, and fasc ial layers. The underlying structural element is composed of 
bone, cartilage, and teeth. 

As the face ages, the soft-tissue component moves inferiorly and the bone component 
loses mass. These changes leave relatively more soft tissue to hang from its attachments to 
the bone. Loss of subcutaneous fat, skin atrophy, and descent of fa cial fat pads compound 
this facial sagging. Around the eyes, the lateral brow typically descends more than the 
medial brow, which leads to temporal hooding. The orbital septum stretches, bulges, or 
dehisces, allowing fat to prolapse forward. In the lower lid, midface descent produces the 
skeletonization ofthe infraorbital rim and increases the prominence of the orbital fat. This 
has been described as a double convexity deformity, and it also contributes to the increased 
prominence of the nasolabial fold. Sagging of the platysma muscle in the neck posterior 
to the mandibular ligament gives rise to jowling. The turkey gobbler defect in the neck is 
the result of redundant skin and separated medial borders of the platysma muscle at the 
midline. 

Physical Examination of the Aging Face 

Much of the surgeon's appraisal of the aging face can be obtained through close observa
tion of the patient during the introduction and history phase of the initial meeting. From 
the top, the surgeon should observe the hairstyle and hair thickness, the presence of bangs, 
and the height of the hairline; the use of the frontali s; th e position of the brow; the texture 
and quality of the facial skin; and the presence and location of rhytids, telangiectasias, 
pigmentary dyschromia, and expressive furrows. 

If chemical peeling or laser skin resurfacing is being considered, the surgeon should 
also note the patient's Fitzpatrick skin type, which affects healing after these procedures. 
Th ere are 6 skin types in the Fitzpatrick classification system, which denotes skin color 
and reaction of the skin to sun exposure. The higher the number, the greater the amount 
of skin pigment. Thus, Fitzpatrick type I refers to persons with minimal skin pigment and 
very fa ir skin. These individuals always burn with sun exposure and do not tan. Type VI 
represents individuals with markedly pigmented black skin, typically persons of African 
ancestry. 

In addition , the surgeon should assess eyelid skin and fat along with eyelid margin 
position relative to the pupil and cornea, presence or absence of horizontal lower lid laxity, 
mid face position, presence of jowling, accumulation of subcutaneous fat in the neck, and 
chin position. He or she should note any nasal deformities and tip descent and broaden
ing, as well as thinning of the lips. The surgeon may fmd a side view of the neck to be 
particularly helpfu l in determining the extent of aging. Preoperative photographs should 
be available in the operating room. 
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Facial Rejuvenation Surgery 

Facial and eyelid surgery should be approached with care. Adequate preoperative prepa
ration includes properly informing the patient of the proposed benefit as well as the po
tential complications of the procedure. Significant complications- including facial nerve 
paralysis and loss of vision-are potential risks. 

Patients should be encou raged to read, understand, and sign an operative consent in 
the relaxed atmosphere of the ophthalmologist's office, or they can take it home to read. 
It is preferable to obtain this consent prior to the day of surgery, as patient anxiety or pre
operative medication may make informed consent on the day of surgery difficult or im
possible. The patient must have an opportunity to discuss with the surgeon any concerns 
about the procedure or the operative permit. 

Cosmetics, chemical peels, microdermabrasion, and laser resurfacing are used to 
treat involutional and act inic facial skin changes. These relatively superficial procedures 
may precede or be combined with other surgical procedures that reposition deeper struc
tures. It is important to remember that the upper eyelid appearance is inextricably linked 
to the position of the eyebrow. The same applies to the lower eyelid and mid face as well 
as the lower face and neck. Subunits of the facial cosmetic superstructure should not be 
viewed or manipulated individually but must be add ressed in the context of the enti re face 
and neck. 

Laser Skin Resurfacing 

Laser skin resurfacing, a tech nology popularized in the early 1990s, is designed to reduce 
wrinkles and enhance the texture and appearance of the facial and periorbital skin. A 
variety of lasers have been developed to perform laser resurfacing, with superpulsed or 
ultrapulsed CO, and erbium:YAG lasers being the most widely used. The development of 
superpulsed CO2 lasers in the early 1990s allowed ablative skin resurfacing without exces
sive thermal damage Superpulsed and ultrapulsed CO2 lasers are designed to deliver small 
pulses of high-energy laser to the skin. Pauses between the pulses allow cooling of the 
tissues in the treated area, minimizing the risk of thermal damage. The Er: YAG laser has a 
nearly pure ablative effect on collagen and water-containi ng tissues, with a much smalier 
zone of thermal injury and much less heat transfer into the tissues th an the CO2 lasers. 

Laser resurfacing has been shown to be a useful adj unct to lower blepharoplasty. The 
skin-shrinking, collagen-tighten ing effect of laser skin resurfacing often allows the sur
geon to avoid making an external incis ion and removing skin. 

Safe and effective laser resurfac ing requi res special train ing. Additional understand
ing of skin, skin anatomy, laser physics, and perioperative care is crucial to a successful 
outcome. 

Selection of appropriate patients is critical fo r successful laser ski n resurfaci ng. Pa
tients with a fair complexion and generally healthy, well -hydrated ski n are ideal candidates. 
Patients with greater degrees of skin pigmentation can be safely treated, but add itional 
care and caution are necessary. The darker the skin pigmentation, the greater the risk of 
postoperative inflammatory hyperpigmentation. Laser resurfaci ng is contraindicated in 
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patients who have used isot ret inoin within the past 12 months because reepithelialization 
is inhibited. Other contraindications include inappropriate, unrealist ic expectations. col
lagen vascular disease such as act ive systemic lupus erythematosus, and significant uncor
rected lower eyelid laxity. 

Most surgeons treat patients perioperatively with suppress ing doses of ant iv iral agents 
as prophylaxis against ou tbreaks of herpes simplex virus on the laser- resurfaced skin. Her
pes simplex virus infection after laser resurfacing may lead to scarring. Other compli
cations of laser Skill resurfacing may illclude a variety of ophthalmi c problems such as 
lagophthalmos, exposure keratitis, corneal injury, ectropion, and lower eyelid retraction. 

A desi re to i.mprove superficial skin characte ristics and facia l wrinkli ng without the 
prolonged period of heal ing and erythema seen with ablative laser skin resurfacing has 
led to the development of a va riety of devices that use lasers, intense pulsed light, or ra
diofrequency to deliver energy to the ski n. These modalities can potentially even skin 
tone, remove cutaneolls dyschromias or fine wri nkles, and even Uft and smooth facial 
tissues. Each of these devices has its own list of risks and limitations, but they offer some 
improvement in aspects of facia l aging, with fewer risks and shorter recovery times than 
with ablat ive laser skin resurfacing. 

Sullivan SA, Dailey RA. Complications of laser resurfacing and thei r management. Oplzthal 
Plnst RecolIstr SlIrg. 2000; 16(6):4 17- 426. 

Cosmetic Uses of Botulinum Toxin 

The use of botulinum toxin in patients with blepharospasm and hemi facial spasm led 
to the observation that botulinum toxin reduces or eli minates some facial wrinkles. Use 
of onabotulinumtoxinA (Botox) fo r the treatment of upper facial wrinkles has become 
widespread, and it is approved by the Food and D rug Adm inistration (FDA) for use in 
the glabellar area to reduce or eliminate wrin kles. Abobotulinu mtoxinA (Dysport) was 
more recently approved for this cosmetic indication, and the siln Llar botulinum A toxin, 
incobotulinumtoxinA (Xeomin), is approved fo r dystonia. Unit dosing differs among aLl 
of these products, requiring careful adjustments for varying cl inical characteristics. A 
number of bootleg botulinum toxin products are available; however, phYSicians should 
recognize the significant medicolegal risk of using a non- fDA-approved substance for 
inject ion. 

Apart from the glabella, the areas most amenable to neuromodulation are the fore
head, lateral canthus (crow's- feet), perioral rhytids, and platysmal bands. Use of botu li
num toxins for cosmetic improvement of areas beyond the glabeUa is currently considered 
off-label. The amount of botulinum toxin required and the location of injections in 
the forehead and platysmal bands va ries Significa ntly among patients and should be 
ind ividualized. 

The eyebrow can be chemica Ll y lifted when botulinum toxin is injected into the de
pressors of the eyebrow. The corners of the mouth can be elevated with injection into the 
depressor anguli oris muscle. The onset of action, peak effect, du ra tion of effect, and com
plications afbotulinum toxin for cosmetic purposes are the same as those noted earlier far 
botulinum toxin as therapy for benign essential blepharospasm. 
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Forehead Rejuvenation 

Many options are ava ilable for forehead rejuvenat ion, but the following discussion fo cuses 
on 2 methods commonly used in cosmetic surgery: the standard endoscopic brow lift and 
the pretrichial approach. 

Endoscopic brow and forehead lift: standard approach 
Endoscopic techniques allow the surgeon to raise the brow and rejuvenate the fore
head (foreheadplasty) through small incisions approximately 1 cm behind the hairli ne 
(Fig 11 -23). An endoscope protected by a hooded sleeve is attached through a fiberoptic 
light cord to a light source. A camera is also attached to the endoscope and is connected to 
a video monitor. Dissection is accomplished with an endoscopic periosteal elevator, sharp 
scissors. slIction, and monopolar cautery. Key steps are the creation of an optical cavity, 
periosteal release at the orbital rim, and fixation of the elevated flap . 

Much of the procedure is performed without the endoscope. A central subperiosteal 
space, or optical pocket, is developed posteriorly to the occiput and anteriorly to 1-2 cm 
above the superior orbital rim . The sheathed endoscope can then be used to complete the 
dissection in the area of the orbital rim where the supraorbital and supratrochlear neu
rovascular bundles are visualized. If indicated, the corrugator and procerus muscles are 
stripped or removed altogether. The central subperiosteal pocket is used to release perios
teum along the superior rim, and the temporal pockets allow release of periosteum along 
the lateral brow. Dissection along the deep temporalis fascia spares the frontal branch of 
the facial nerve in the overlying temporoparietal fascia. The central and temporal pockets 
are joined through release of the conjoint fascia , which is firmly adherent tissue along the 
temporal lines. 

Once elevation is completed, fixatio n and closure are the final steps. Fixation points 
are based on the preoperative brow position. The wounds are closed with surgical staples. 
Fixation options for the forehead fl ap incl ude fixat ion screws, bOlle tunnels, fibrin sealant, 
bone anchors, and va rious soft -t issue fixa tion devices. 

Berkowitz R.L, Jacobs OJ, Gorman PJ. Brow fixation with the Endoti ne Forehead device in 

endoscopic brow lift. Plast Reco1l5tr SlIrg. 2005; 1 16(6): 176 1- 1770. 

Jones BM, Grover R. Endoscopic brow li ft: a personal review of 538 patients and comparison 

of fixation tech niques. Plast Recollstr Surg. 2004; 11 3(4):1242- 1250 [discussion, 1251-1252]. 

Endoscopic brow lift: pretrichiai approach 
The pretrichial approach is used in patients who have, are or concerned about developing, 
a high hairline. Access is gained through a pretr ichial incision instead o f the sma ll skin 
incisions used with the endoscopic approach. Periosteal release can be performed endo
scopicaUy through incisions in the galea, fro ntalis muscle, and periosteum. An appropri
ate amount of forehead skin is resected, and the underlying frontalis and galea are plicated 
w ith a subsequent layered closure. 
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Figure 11-23 Standard endoscopic brow lift. A, CO2 laser can be used for incision of scalp and 
scoring of bone. B, The scalp is retracted posteriorly, and the fixation screw is placed at the 
posterior aspect of the incision. (Illustrations by Christme Gralapp.) 

Midface Rejuvenation 

The entire mid face should be evaluated in a patient presenting for lower eyelid blepha
roplasty, With age, cheek tissue descends and orbital fat hern iates, creating the double
convexity deformity. Varying degrees of elevation of the SOOF and mid face, combined 
with conservative transconju nctival fat removal or redistribution, can restore youthful 
anterior projection of the m id face, rendering a single smooth contour to the lower eyelid 
and midface region. A lower lid approach (infraciliary or transconjunctival) or a temporal 
endoscopic approach may be used (Fig 11 -24). 
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Figure 11-24 Preperiostea l approach to suborbicularis ocul i fat (SO OF) lift . (Illustration by Christine 
Gralapp.) 

Midface elevation can be achieved through th e preperiosteal or subperiosteal ap
proach. A subperiosteal mid face lift is done in cases of more severe retract ion of the lower 
eyelid. This lift is also common ly combined with brow li ft or lower face-lift and can be 
done without a lateral canthal incis ion. The subperiosteal mid face can be accessed fro m 
the lateral canthus, through a superior gingival sulcus incision, or through a temporal 
scalp incision in an endoscopic brow lift (Fig 11 -25). 

Along with these techniques, a greater appreciat ion has developed regarding volume 
changes in the aging face . Such changes can also be addressed with liposculpture, in which 
autologous fat is strategically injected throughout the face. 

Hoenig JA, Shorr N, Shorr J. The suborbicularis oculi fat in aesthe ti c and reconstructive sur

gery. Int Ophthalmol Clill. 1997;37(3): 179- 191. 

Lam SM, Glasgold MJ, Glasgold RA. Complementary Fat Gmftil1g. Philadelphia: Lippincott 
Will iam and Wilkins; 2007. 

Williams EF II I, Lam SM . Midfacial rejuvenation via an endoscopic browlift approach: a re

view of technique. Facial Plast Surg. 2003; 19(2): l 47 - 156. 

Lower Face and Neck Rejuvenation 

During preoperative evaluation, the face and neck should be considered as a single cos
metic unit. Correction of the cosmetic subunits of the upper face and midface without the 
lower face and neck can create a chronologically out-of-balance appearance that is unac
ceptable to many patients. At the very least, these concerns must be discussed with the 
patient preoperat ively along with surgical options. 

Rejuvenation of the aging face requires a multitude of techniques. Peels, laser resur
fac ing, dermabrasion. liposculpting, and various other laser treatments can all augment 
the results following surgical intervention or even obviate incisional surgery. 
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Figure 11-25 Endoscopic approach to subperiosteal midface lift. A, Undermining of tempo
roparieta l fascia. B, Midface subperiosteal dissect ion and suture f ixat ion. (Illustrations bV Christine 

Gralapp.) 

Rhytidectomy 

Credit for the fi rst cosmetic full face -li ft is generally given to Lexer, who performed the 
procedure in 1916. Today, the most common procedures include the classic (subcuta
neolls) rhytidectomy, the subcutaneolls rhyt idectomy with elevation of the superficial 
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musculoaponeurotic system (SMAS), and the deep-plane rhytidectomy. The classic rhyt
idectomy was the procedure of choice throughout most of the 1970s. The anatom ical work 
of Mitz and Peyronie and the surgical approach of Skoog led surgeons to mobili ze and 
secure the deeper SM AS layer, allowing better skin support and more las ting results. Rhyt
idectomies typically include surgical management of the neck, including liposuction with 
or without platysmaplasty. 

The 3 rhytidectomy procedures briefly discussed in this section di ffe r mainly in the 
location and extent of dissect ion. Although the more superfic ial procedures are less likely 
to cause facial nerve damage, they also may produce less lasting improvement. The more 
extensive procedures have greater risks (eg, facial nerve injury), but the likelihood that 
they will produce dramatic, longer-lasting improvement is also greate r. 

Classic (subcutaneous) rhytidectomy The standard face- lift incisions are marked. In men, 
a pretragal incision is generally made; a posttragal incisio n is generaUy used in women. 
The submental incision, if used, is placed 2 mm posterior to the submental crease. 

Subcutaneous undermining of the skin is then initiated, fi rst wi th a blade and then 
with scissors. The more medial dissection is visualized with direct illum ination from a 

fiberoptic retractor or surgeon's headlight. After bilateral exposure, the skin is red raped in 
a posterosuperior manner, and skin resection is ini tiated. Fixation sutures are placed, but 
there should be essentially no traction on the fl ap, particularly the postauricular po rtion 
where it is the most susceptible to necrosis. 

Complications of this technique are direc tly related to the extent of subcutaneous un
derm ining; they include hematoma, seroma, skin necrosis, hair loss, paresthesias, motor 
defici ts. incisio nal scarring, asymmetry, and contour irregularities. Hematoma is the lead

ing surgical face-li ft complication, but patient dissatisfaction may be the most common 
problem fo r the fac ial surgeon postoperatively. 

Subcutaneous rhytidectomy with SMAS Subcutaneous rhyt idectomy with SMAS plication 
or resection differs from the classic rhytidectomy in that the SMAS is mobilized along 
with subcutaneous d issection (Fig 11 -26). Mobilization of the SMAS allows more ski n 
to be repositioned with deep support for a more natural, less surgical appearance. This 
improves jowling and enhances the appearance of the jawline. 

Deep-plane rhytidectomy The deep-plane rhytidectomy also involves mobilization of the 
SMAS. The extent of SMAS dissection is greater than with the combined technique, but 
the amount of subcutaneous dissection over the SMAS is less. Dissectio n is extended to 
the mandible for greater mobilization. The edge of the SMAS fl ap is attached to the fi rm 
preauricular tissues (Fig 11-27). The lateral platysma in the neck is plicated, and excess 
skin is resected and closed without tension. The deep-plane approach is considered the 
most surgically demanding. 

Neck liposuction 
Stab incisions, or adits, are made just posterior to the earlobe on each side and just anterior 
to the central submental crease. Microcannulas allow fat removal. A layer of fa t is left on 
the dermis, and the liposuction cannula openings are always oriented away from the der
mis to avoid injury to the vascular plexus deep to the dermis. In addit ion to abnormali ties 
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Figure 11-26 Subcutaneous rhytidectomy with superficial musculoaponeurotic system (SMAS). 
(Illustration by Christine Gralapp.) 

Figure 11-27 Deep-plane rhytidectomy. (Illustration by Christine Gralapp.) 
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in skin quali ty, damage in this area can lead to unsightly scarring of the dermis of the 
underlying neck musculature. The adits are left open , and a compression bandage is worn 
for 1 week after the procedure. 

Platysmaplasty 
Platysmaplasty is performed to correct platysmal bands. A subcutaneous d issection is 
carried out in the preplatysmal plane centrally under the chin to the level of the thyroid 
cartilage (Fig 11 -28A). Lateral platysmal undermin ing and suspension may be performed 
as part of a rhyt idectomy. Midlin e pl atysma resection and reconstruction (Fig 11 -28B) are 
performed if midline neck support is needed. A drain and a light compression dressing 
are placed. Postoperatively, the cervicomental angle is more acute, yielding a more youth
fullook. 

Baker DC Minimal incision rhytidectomy (short scar face li ft ) wit h lateral SMASectom y: evo

lution and applicati on. Aesthet Surg J. 200 I ;2 1 ( I ): 14-26. 

Bayli s H I, Goldberg RA, Shorr N. The deep plane faceJi ft: a lO-yea r evolution of techn ique. 

Ophthallllalogy. 2000; 1 07(3 )A90- 495. 

Dailey RA, Jones LT. Rej uvenation o f the ag ing face. Focal Points: Clillicai Modules for Ophthal
mologists. San Francisco: American Academy of Ophthalmology; 2003, modu le I I. 

Klein JA. Tumescent Technique: Tumescent Anesthesia & Microc(J1l11 uiar Liposuction. 51 Louis: 
Mosby; 2000. 
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Figure 11·28 Cervicoplasty. A, Undermining of the skin. B, Platysmaplasty. (Illustrations by Chris

tine Gralapp.) 
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Conclusions 

The periocu lar area is part of the larger anatomical superstructure of the face, whose pri
mary function is commu nication. Changes produced by aging. disease. or surgery can 
affect the messages transmitted by this entity. If a single subunit is altered without consid
erat ion of the other subun its. fac ial miscommunication, chronologie facia l imbalance. and 
perceptual confusion can result. It is therefore incumbent upon the oculofacial surgeon to 
understand the aging process, anatomy, and available surgical techniques before embark
ing on surgery that changes any port ion of the face. Discussion of these issues with the 
pat ient preoperatively helps prevent patient dissatisfaction postoperatively. 



CHAPTER 12 
Development, Anatomy, and 
Physiology of the Lacrimal 
Secretory and Drainage Systems 

Development 

Secretory Apparatus 

The lacrimal gland develops fro m multiple solid ectodermal buds in the anterior supero
lateral orbit. These buds branch and canalize, formi ng ducts and alveoli. The lacrimal 
glands are small and do not funct ion fully unt il approximately 6 weeks after birth. This 
explains why newborn infants do not produce tears when crying. 

Excretory Apparatus 

By the end of the fifth gestational week, the nasolacrimal groove forms as a furrow lying 
between the nasal and maXil lary prominence. In the floor of this groove, the nasolacrimal 

duct (NLD) develops from a linear thickening of the ectoderm. A solid cord separates 
from adjacent ectoderm and sinks into the mesenchyme. The cord canalizes, forming the 
NLD and the lacr imal sac at its cranial end. The canaliculi are thought to form similarly 
from invaginated ectoderm continuous with the distal cord. Caudally, the duct extends 
intranasally, exiting within the inferior meatus. Canalization is usually complete around 
the time of birth. Failure of the caudal end to completely canalize results in congenital 
NLD obstruction. Obstruction at the distal end (the valve of Hasner) is present in ap
proximately 50% of infants at birth. Patency usually occurs spontaneously within the first 
few months of life. As explained previollsly, lacrimation does not functio n normally until 
6 weeks; therefore, excessive tearing may not be immediately obvious if an obstruction 
exists . 

Normal Anatomy 

Secretory Apparatus 

The main lacrimal gland is an exocrine gland located in the superior lateral quadrant of 
the orbit within the lacr imal gland fo ssa. Embryologic development of the lateral horn 
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of the levator aponeurosis indents the lacrimal gland and divides it anteriorly into o rbital 
and palpebral lobes (see Chapter I , Fig 1-7). The superior transverse ligament (WhitnaLl 
ligament) inserts at the division of the 2 lobes, with some fibers also projecting onto the 
lateral orbital tubercle. 

Some 8-12 major lacrimal ducts empty into the superior cul -de-sac approximately 
5 mm above the lateral tarsal border after passing posterior to the aponeurosis, th rough 
the Miiller muscle and the conjunctiva. The ducts from the orbital portion run through 
and join the ducts of the palpebral lobe. Therefore, removal of or damage to the palpebral 
portion of the gland can seriously reduce secretion from the ent ire gland. This is the rea

son that biopsy of the lacr imal gland is generally performed on the orbital lobe. 
Ocular surface irritation activates tear production from the lacrimal gland. The oph

thalmic branch of th e trigeminal nerve provides the sensory (afferent) pathway in this 
refl ex tear arc. The efferent pathway is more complicated. Parasympathetic fibers, origi
nating in the superior salivary nucleus of the pons, exit the brain stem with the facial 
nerve, cranial nerve VII (CN VII). Lacrimal fibers leave CN VII as the greater superfiCial 
petrosal nerve and pass to the sphenopalatine ga nglion . From there, they are thought to 
enter the lacrimal gland via the superior branch of the zygomatic nerve, via an anastomo
sis between the zygomaticotemporal nerve and the lacrimal nerve. W hether the anasto

mosis between the zygomaticotemporal and lacrimal nerves is uniformly present has been 
debated. What role, if any, the sympathetic nervous system plays in lacrimation is not well 
understood. 

The accessory exocrine glands of Krause and Wolfring are located deep within the 
superior fornix and just above the superior border of the tarsus, respectively. Aqueous 
lacrimal secretion has traditionally been divided into basal low- level secret ion and reflex 
secretion. Previously, it was argued that the accessory glands provided basal tear secretion 
and the lacrimal gland was responSible for reflex tearing. However, recent evidence sug
gests that all tearing may be reflex. 

The tear film composit ion is as follows: 

• Goblet cells within the conjunctiva provide the inner layer of the tear film by se
creting mucin, which allows for even distribution of the tear film over the ocular 
surface. 

The main and accessory lacrimal gland secretions fo rm the intermediate aqueous 
layer of the tear film. 
Meibomian glands produce the oily outer layer of the tear film , which reduces the 
evaporation of the underlying aqueous layer. 

See BCSC Section 2, Fundamentals and Principles of Ophthalmology, for a more detailed 
discussion of the tear film. 

Excretory Apparatus 

The entrance to the lacrimal drainage system is through puncta located mediaLly on the 
margin of both the upper and the lower eyelids (Fig 12- 1). The lower puncta lie slightly 
far ther lateral than the upper puncta. Normally, the puncta are slightly inverted, lying 
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Ampulla 2 mm 

' Ante,r;nr Jacrimal crest 

semilunaris 

Valve of Hasner 

Figure 12·1 Normal anatomy of the lacrimal excretory system. Measurements are for adults. 
(Illus tration by Christine Gralapp.) 

against the globe withi n the tear lake. Each punctum is su rrounded by its respective am 
pulla, a fl eshy elevation oriented perpendicular to the eyelid margin . 

Each punctu m leads to its respective canaliculus. The canaliculi are lined wi th non
keratinized. non- mucin -producing stratified squamous epithelium. They run roughly 
2 mm vertically. and then turn 90° and run 8- 10 mm medi ally to connect with the lacri 
mal sac. In more than 90% of patients. the canaliculi combine to form a single common 
canaliculus before entering the lateral wall of the lacrimal sac. 

The valve of Rosenmiiller has tradit ionally been described as the structure that pre
vents tear reflux from the sac back into the canaliculi. The presence of a mucosal fold was 
detected with electron microscopy. This fold (valve of Rosenmliller) presumably fun c
tions as a I-way valve. Additional studies suggest that the common canaliculus consis
tentl y bends from a posterior to an anterior direction behind the medial canthal tendon 
before entering the lacrimal sac at an acute angle. This bend, in conjunction with the fold 
of mucosa, may playa role in blocking renux. 
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Located in the anterior medial orbit, the lacrimal sac lies within a bony fossa that 
is bordered by the anterior and posterior lacrimal crests, to which the medial canthal 

tendon attaches. The rnedial canthal tendon is a complex structure composed of anterior 
and posterior crura. The superficial head attaches to the anterior lacrimal crest; the deep 
head (the Horner muscle), to the posterior lacrimal crest. The med ial wall of the fossa (the 
lamina papyracea) is composed of the lacrimal bone posteriorly and the frontal process of 
the maxilla anteriorl y. Medial to the lamina papyracea is the middle meatus of the nose, 
sometimes with intervening ethmoid ce lls. The dome of the sac extends several mi ll ime
ters above the medial canthal tendon. Superiorly, the sac is lined with fibrous tissue. This 
may explain why. in most cases, lacrimal sac distension extends infe rior to the medial 
canthal tendon. Inferiorly, the lacrimal sac is continuous with the NLD. Addit ional struc
tures that the surgeon should be aware of when operating in and around the lacrimal sac 
are the angular artery and vein, which lie 7-8 mm medial to the medial canthal angle and 
anastomose with the vascular systems of the face and o rbit. 

The NLD measures 12 mm or more in length. It travels th rough bone within the 
nasolacrimal canal, which init ially curves in an inferior and slightly lateral and posterior 
direction. The NLD opens into the nose th rough an ostium under the inferior turbinate 
(the inferior meatus), wh ich is usually partially covered by a mucosal fold (the valve of 
Hasner; see Fig 12- 1). Failure ofthis ostium to develop is, in most cases, the cause of con

genital NLD obstruction. The exact config urat ion of the ostium varies, but it is located 
fai rly anteriorly in the inferior nasal meatus, approXimately 2.5 em poste rior to the naris . 

Physiology 

Evaporation accounts for approximately 10% of tear elimination in the young and for 
20% or more in the elderly. Most of the tear flow is actively pumped from the tear lake 
by the actions of the o rbicu lar is muscle. Several variations in the theoretical mechanism 
of the tear pump have been proposed . In the mechan ism described by Rosengren-Doane, 
the contraction of the orbicularis provides the motive power (Fig 12-2). The contraction 
is thought to produce positive pressure in the tear sac, forc ing tears into the nose. As the 

eyelids open and move laterall y, negative pressure is produced in the sac. This pressure is 
initially contained by opposition of the eyelids and therefore the puncta. When the eyelids 
are fully opened, the puncta pop open and the negative pressure draws tears into the cana
liculi. A weakened blink interfe res with the normal lacrimal pumping mechanism and 
explains why some pat ients with partial facial nerve palsies experience epiphora. 
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A 

B 

c 
Figure 12-2 Lacrima l pump. A, In the re laxed state, the puncta lie in the tear lake. B, With 
eyelid closure, the orbicularis contracts. The pretarsal orbicularis squeezes and closes the 
canaliculi. The presepta l orbicularis, which inserts into the lacrimal sac, pu lls the lacrima l sac 
open, creat ing a negative pressu re that draws the tears into the sac. C, With eyelid opening. 
the orbicularis relaxes, and the elastic forces create a positive pressure in the sac that propels 
the tears down the duct . (Illustration by Christine Gralapp.) 



CHAPTER 

Abnormalities of the Lacrimal 
Secretory and Drainage Systems 

Treatment of lacrimal drainage obstruction differs according to the cause of the obstruc
tion and whether the obstruction involves the puncta, canaliculi , lacrimal sac, or nasolac
rimal duct (NLD). Because of differing pathophysiology and management, congenital and 
acquired abnormalities are addressed separately. 

Congenital Lacrimal Drainage Obstruction 

Evaluation 
The evaluation of congenital tearing is straightfo rward in most cases: the patient's par
ents give a history of tea ring or mucopurulent discharge (or both) beginning shortly after 
birth. In rare cases, distension of the sac is present, suggesting a congenital dacrycystocele. 
Otherwise. distinction sho uld be made among the folJowing characterist ics: 

constant tearing with minimal mucopufulence. which suggests an upper system 
block caused by punctal or canalicular dysgenesis 
constant tearing with frequent I11l1copufulence and matting of the lashes. which 
suggests complete obstruction of the NLD 
intermittent tearing with mucopurulence, which suggests intermittent obstruction 
of the NLD, most likely the result of impaction of a swollen inferi or nasal turbinate, 
such as in association with an upper respiratory tract infection 

Office exami nation includes inspection of the eyelid margins fo r open puncta and 
evaluation for extrinsic causes of reflex hypersecretion , including sources of ocular sur
face irritation. These causes may include infectious conjunctivitis. epiblepharon, trichi 
asis, and congeni tal glaucoma. Inspection of the medial canthal region for a distended 
lacrimal sac (below the tendon), inflammatio n, or congenital defects such as an encepha
locele (above the tendon) is important. However. the single most important maneuver is 
digital pressure over lhe tea r sac. A dome-shaped distension of the sac suggests congenital 
obstruction. If mucoid reflux is present, complete obstruction at the level of the NLD be
comes the working diagnosis. 

249 
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Puncta l and Canalicular Agenesis and Dysgenesis 

The medial eyelid margin should be carefully inspected for the presence of elevated lacr i
m al papillae. Close eva luat ion w ith magn ification may reveal a punctum with a membra

nOliS occlusion in patients who were initiall y thought to have complete punctal agenes is. 

Such membranes can usually be opened without difficulty with a sharp probe or mediul11 -
caliber needle. Temporary intubation (discussed later in th is section) or placement of a 
silicone plug may help prevent recurrence. If the punctum is truly absent, the surgeon 
may cut down through the eyelid margin in the expected area of the lateral canaHcu lus or 
perform retrograde probi ng th rough an open lacrimal sac w ith direct visualization of the 

common canalicular opening (co111111on internal punc tum ). Howeve r, punctal agenes is is 

usually associated with the absence of underlying canalicular tissue. Occasionally, these 
maneuvers reveal the presence of a relatively mature canal ic ular system with a patent l1 a

solacrLmal sac and duct. In this case, intubation may be performed. Symptomatic patien ts 
with a single punctum frequently requ ire surgery to relieve nasolacrimal rather than cana

licular obstructio n. Complete absence of the punctum and the canalicular system requires 

a conjunctivodacryocystorhinostomy (C OCR) when the patient is old enough to all ow 
manipulation of, and to care for, the Jones tube. (C OCR is discussed later in this chapter 
under Canalicular Obstruction.) 

Lyons CJ, Rosser PM. Welham RA. The management of punctal agenesis. Ophthalmology. 

1993;1 OO( t 2): t 85 t - t855. 

Congenital Nasolacrimal Duct Obstru ction 

Congenital obstruction of the lacrimal drainage system , which is usuaUy caused by a mem 

branous blockage of the valve ofHasner covering the nasal end of the NLO, may be present in 
roughly 50% of newborn in fants. Most obstructions open spontaneously with in 4-6 weeks 
after birth. Such an obstruct ion becomes cl inica lly evident in only 2%-6% of fuU -term in
fants at 3-4 weeks of age. Of these, one-third have bilateral involvement. Approximately 
90% of all symptomatic congenital NLD obstructions resolve in the first year of li fe. 

Numerous management options are avai lable, and they ca n be d ivided loosely into 
conservative (nonsurgical) and surgical Conservative options incl ude observation, lacri

mal sac massage, and topical antibiotics. The lo ng-term use of topical antibiot ics may be 

needed to suppress chronic mucoid discharge w ith matting of the lashes. 

When the obstruction fail s to resolve w ith conservative measures, more invasive 

in tervention may be required. Most often this consists of probing of the NLO in order 
to rupture a presumptive membrane occl uding the NLD at the duct's exit in the nose 

(discussed in detail later in this chapter). In cases associated with ai rway obst ruction or 
dacryocystiti s, prompt treatment may be required. However, in uncomplicated cases, 

opinio ns d iffer regardi ng how long cl inic ians should continue with conservative manage

ment before probing. 
Most cases of congenital N LD obstruction~including infants w ith clinical symp

toms at 6 months-resolve in the fi rst year of life. Several reports have suggested that 
delaying probing past 13 months of age may be associated with a decreased success rate. 
Most likely, the observed lower success rate of probing beyond I year was the result of a 
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selection bias. If probing is delayed until after I year of age, a number of patients will re
solve spontaneously. If probing were performed in these patients earlier than 1 year of age, 
these cases would be considered successfu lly managed with probing. Thus, the perceived 
success rate o f later probing is lowered. Regardless, the more recent trend is for surgeons 
to observe these patients, with the hope of spontaneous resolution, until the patients ap
proach 1 year of age. 

Although th e trend has been to perform probing with the patient under sedation if 
symptoms persist at 1 year of age, some advocate office probing earlier, usually at 6 months 
of age. In a younger child, probing in the office is more easily performed and topi cal an 
esthesia can be used, whereas children aged 1 year or older usually require general anes
thesia. Probing with topical anesthetic is inexpensive and relatively safe in well -trained 
hands. Early office probing avoids the potential for months of mucopurulent discharge, 
and a visit to the operating room is not necessary. Some advocates of early office probing 
report that the pain associated with this procedure appears to be about the same as that of 
an immunizat ion injection. 

In some instances of congenital NLD obstruction, dacryocystitis may manifest as an 
acutely inflamed lacrimal sac with cellulitis of the overlying skin. This possibility should 
be discussed with the parents so that treatment with systemic antibiotics can be started 
promptly. Management of th e pediatric patient is similar to that of the adult patient (dis
cussed in detail later). Following resolution of the infectious process, elective probing 
should be performed promptly to prevent recurrence of the dacryocystitis. 

Casady DR, Meyer DR, Simon IvV, Stasior GO, Zobal -Ratner JL. Stepwise treatment para

digm for congenital nasolacrimal duct obstruction. Opl/thal Plast Recol1str Surg. 2006;22(4): 
243- 247. 

Katowitz JA, Welsh MG. Timing of initial probing and irrigation in congenital nasolacrimal 

duct obstructioll. Ophthalmology. 1987;94(6):698-705. 

Probing and irrigation 

Probing is a delicate surgical maneuver that is facilitated by immobilization of the patient 
and by shrinkage of the nasal mucosa with a topical vasoconstrictor, usually oxymetazo
line hydrochloride. Some cl inician s avoid the use of cocaine in children because of the 
risk of cardiac toxicity. Others beli eve that cocaine can be safely administered if the con
centration used is no higher than 4% and if it is not used in association with intranasal 
phenylephrine or epinephrine. 

When probing, the physician should recall that the upper system begins at the punc
tum, followed first by a 2-mm vertical segment and then by a horizontal segment of 
8-10 mm (canaliculus). Puncta I dilation is often needed to safely introduce a size 0 or 
smaller Bowman probe. The surgeon initially inserts the probe into the punctum perpen
dicular to the eyelid margin and then advances it down the canalicular system toward the 
medial canthal tendon wh ile maintaining lateral tract ion with the opposite hand. Manual 
lateral traction of the eyelid straightens the canaliculus and decreases the risk of damage 
to the canalicular mucosa and creation of a false passage. 

Resistance to passage of the probe, along with medial movement of the eyelid soft tissue 
("soft stop"), causing wrinkling of the overlying skin , may signi fy canalicular obstruction. 
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More commonly, resistance is simply due to a kink in the canaliculus created by bunching 
of the soft tissues in front of the probe tip. When kinking is encountered, withdrawing 
the probe and maintaining lateral horizontal traction while reinserting the probe should 
eliminate canalicular kinking (Fig 13-1). If the probe advances successfully through the 
common canalicular system and across the lacrimal sac, the medial wall of the lacrimal 
sac and adjacent lacrimal bone will be encountered, resulting in a tactile "hard stop." 

The probe is then rotated superiorly against the brow until it lies adjacent to the su
praorbital notch at the superior orbital rim and then directed posteriorly and slightly 
laterally as it is advanced down the NLD. If significant resistance is encountered at any 
point during the probing procedure, the probe should be withdrawn and the procedure 
attempted again. The distance fro m the punctum to the level of the inferior meatus in the 
infant is approximately 20 mm. Direct visualizat ion of the probe tip is usually possible 
with the use of a nasal speculum and a fiberopt ic headlight or endoscope along the lateral 
wall of the nose approx.imately 2.5 cm posterior to the naris. If the probe is not visualized, 
patency of the duct can be confirmed by irrigation with saline mixed with fluorescein. The 
fluorescein can be retrieved from the inferior meatus and visualized with a transparent 
suction catheter (Fig 13-2). 

A single lacrimal probing is successful in opening a congenital NLD obstruction in 
90% of patients who are 13 months old or younger. In adults, irrigation and probing are 
li mited to the canalicular system for diagnostic purposes only. Probing of the NLD in 
adults is potent ially traumatic and rarely effective in permanently relieving an obstruc
tion. Merely puncturing the scar tissue within the NLD only leads to further contraction. 

Intubation 
Intubation is usually performed with a si licone stent and is indicated for children who 
have recurrent epiphora following nasolacrimal system probing or for older children 
when initial probing reveals Significant stenosis or scarring. Intubation is also useful for 
upper system abnormalities such as canalicular stenosis and agenesis of the puncta. Na
solacrimal intubation after failed probing has a reported success rate of greater than 70%. 

I 
A B 

Figure 13-1 A, Bowman probe in right upper horizontal canaliculus . B, Attempted advance
ment of Bowman probe at site of canalicular atresia produces wrinkling of skin over the medial 
canthus. (Illustration by Christine Graiapp.J 
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Figure 13-2 Irrigation of the nasolacrimal system. Dye is injected from the syringe, and pa
tency of the system is confirmed by suction ing the dye from the inferior meatus of the nose. 
(Illustration by Christine Gralapp.! 

Many intubation techn iques and types of intubation sets have been described. 
Figure \ 3-3 illust rates one of the more common ly utilized stents (Crawford stent). Keys to 
successful intubation include shrinkage of the nasal mucosa with a topical vasoconstrictor 
and adequate lighting with a flberopti c headlight. In more difficult cases, an endoscope 
can be used. and turbinate infracture is sometimes performed. The silicone tubing can be 
secured by a simple square knot that allows removal of the tube through the canalicular 
system in a retrograde fash ion. Alternatively, the silicone stent may be directly sutured to 
the lateral wall of the nose, or the limbs of the stent can be passed through either a silicone 
band or a sponge in the infer ior meatus of the nose. These techniques allow the stent to be 
retrieved through the nose. Monocanalicular stents are also available (Fig 13-4) . This type 
of stent is passed through a Single punctum to the nasal cavity, where the end of the stent 
is simply cut and allowed to retract loosely into the nose. The proximal end has a smooth 
barb and is self-secured at the punctum. The monocanalicular stent is useful when the 
patient has only \ patent canaliculus. 

Balloon dacryoplasty 
Balloon catheter dilation of the nasolacrimal canal has been used successfully in congeni
tal nasolacrimal obstruction. A collapsed balloon catheter is placed in a manner similar to 
probing and inflated inside the duct at multiple levels. The role of this modality remains 
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Figur. 13·3 Crawford stent and hook. A, Hook engaging '·olive tip" of stent. B, Intranasal 
view of engaged hook retrieving the stent. (Reproduced with permission from Nerad JA The RequIsites In 

Ophthalmology: Oculoplastic Surgery. Philadelphia: Mosby; 2001:233.) 

Figure 13-4 Monocanalicular stent. At the 
proximal end is a soft barb and collarette, 
which secure the stent within the punctum. 
(Courtesy of Roberta Gausas, MD.} 
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undefined in part because the necessary catheter equipment is expensive, and simple 
probing has a high success rate. Thus, balloon dacryoplas ty is now generally limited to 
complicated cases or to recurrence foLlowi ng standard probing techniques. 

Repka MX, Chandler DL. Holmes JM, et al; Pediatric Eye Disease Investigator Group. Balloon 

catheter dilation and nasolacrimal duct intubation for treatment of nasolacrimal duct ob

stfLIction after failed probing. Arch Ophtha/mol. 2009;127(5):633-639. 

Turbinate infracture 

If the inferior turbinate seems to be impacted on the NLD at the time of probing and irri· 
gation, med ial infracturing of th e in ferior turbinate should be performed. This condition 
should be suspected in patients whose symptoms appear primarily related to upper respi· 
ratory tract infections, when swelling of the mucosa over the turbinate may cause inter~ 
mittent obstruction of the inferior meatus. This procedure is most commonly performed 
as follows. The blunt end of a periosteal elevator is placed within the inferior meatus along 
the lateral surface of the inferior turbinate. The in fe rior turbinate is then rotated mediaUy 
toward the septum. Fracturing the turbinate at its base Significantly enlarges the inferior 
meatus and permits direct visuali zation of the lacrimal probe tip. 

"Vesley RE. Inferior turb inate fracture in the treatment of congenital nasolacrimal duct ob

struc tion and congenital nasolacrimal duct anomaly. OphthalmiC Surg. 1985;16(6):368- 371. 

Dacryocystorhinostomy 

Dacryocystorhinostomy (DCR) is usually reserved for children who have persistent 
epiphora follOWing intubation and balloon dacryoplasty and for patients with extensive 
developmental abnormalities of the nasolacrimal drainage system that prevent probing 
and intubation. The details of DCR are discussed later in this chapter under Acquired 
Nasolacrimal Duct Obstruction. 

Dolmetsch AM, Gallon MA, Holds JB. Nonlaser endoscopic endonasal dacryocysto rhinostomy 

with adjunctive mitomycin C in children. Opllt/wl Pfast Reconstr Surg. 2008;24(5):390-393 . 

Dacryocystocele 

Mucoceles may form within the lacrimal sac or within the nasal cavity as a consequence 
of congenital NLD obstruction. The type of mucocele present in lacrimal sac distention 
has been termed a dacryocystocele (Fig 13·5). It occurs when the NLD is obstructed and 
amniotic fluid or mucus (secreted by lacrimal sac goblet cells) is trapped in the tear sac. 
The dacryocystocele is initially sterile and may respond to conservative management with 
prophylac tic topical antibiotics and massage. If there is no response in 1-2 weeks or if 
infection develops, probing of the lacrimal drainage system may be needed . Distention 
of the nasal mucosa into the nasal cavity at the level of an occluded valve of Hasner may 
also occur. The intranasal portion often extends inferiorly under the inferior turbinate, 
where it can be observed during nasal examination. Excision or marsupialization of the 
prolapsed distended duct with nasal endoscopy is often necessary. Urgent treatment may 
be needed if the condition is bilateral and causes airway obstruction. 
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B 

Figure 13-5 A, Left congenital dacryocystocele (arrow) 1 week postpartum. B, Computed 
tomographic scan of a congenital dacryocystocele . (Courtesy of PIerre Arcand. MD.) 

In most cases, dacryocystoceles expand inferior to the medial canthal tendon. Con
genital sweLling above the medial canthal tendon, especially in the midline, should sug
gest alternate, often more seriolls, etio logies, slich as a meningoencephalocele or dermoid. 
Proper imaging with computed tomography (CT) or magnetic resonance (MR) is manda
tory to evaluate the patient for these more complex diagnoses. 

Acquired lacrimal Drainage Obstruction 

Evaluation 

History 
Tearing patients can be loosely divided into 2 groups: those with hypersecretion of tears 
(lacrimation), and those with impairment of drainage (epiphora). The initial step in eval
uating the tearing patient is differentiat ing between the 2 conditions. The following list 
can help gUide the examiner in the assessment of the patient with tearing: 

constant versus intermittent tea ring 
• periods of remission versus no rem ission 
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unilateral or bilateral condition 
subjective ocular surface discomfort 
history of allergies 
use of topical medications 
history of probing during childhood 
prior ocular surface in fections 
prior sinus disease or surgery, midfacial trauma, or nasal fracture 
previous episodes of lacrimal sac in flammation 
clear tears versus tears with discharge or blood (blood in the tear meniscus may 
indicate malignancy) 

Examination 
Systematic examination helps pinpoint the cause of tearing. Similar to taking the patient's 
history, the initial step of the exam ination is to dist inguish those patients with lacrimal 
drainage system obstruction and true epiphora from those with secondary hypersecretion. 

Pseudoepiphora evaluation Epiphora is defined as overflow tearing. Some patients per
ceive their eyes as having too many tears but do not exhibit frank epiphora. These sensa
tions are often caused by other ocular or eyelid abnormalities. For example, patients with 
dry eye may perceive foreign-body sensation or increased mucous production as excess 
tearing, but they do not exhibit true overflow of tears over the lid margin or down the 
cheek. In assessing pseudoepiphora, the ophthalmologist should consider the following: 

Tear meniscus. The size of the lacrimal lake as well as the presence of precipitated 
proteins and stringy mucus may indicate an abnormal tear film. 
Tear breakup time. The mucin layer of the tear film helps spread the other layers 
evenly over the corneal surface. This can be obse rved best after fluorescein has been 
placed in the conjunctival cul -de-sac. The patient is asked to open his or her eyes 
and refrain from blinking. The ophthalmologist then examines the tear film using 
a broad beam of the slit lamp. The normal time before breakup should be at least 
15 seconds. Rapid tear breakup « 10 sec) may indicate poor fun ction of the mucin 
layer despite a sufficient amount of tears. 
CorneaL and conjunctivaL epithelium evaluation . Topical rose bengal and lissamLne 
green can detect subtle ocular surface abnormalit ies by stain ing devitalized con
junctival and corneal epithelium. Fiuorescein staining in the inferior third of the 
cornea indicates more severe tear film malfuncti on with epithelial loss. 
Schirmer T. This test measures tear secretion. A strip of mter paper is placed without 
anesthetic in the in fer ior cul -de-sac for 5 minutes, and the amount of wetting is 
recorded. The normal amount is approxjmately 15 mm. Hypersecretion is consid
ered when the fi lter strip is rapidly inundated with tears. However, excess secret ion 
may occur in response to the irritation from the measuring strips themselves. Serial 
testing should be performed to confirm this assumption. Schirmer I is one of sev
eral variations of the Schirmer test; some cl inicians prefer the basic Schirmer test 
(measured after instillation of a topical anesthetic drop), finding it more useful in 
determining tear production defiCiency. See also BCSC Section 8, External Disease 
and Cornea, for further discussion of tear film abnormalities. 



258 • Orbit, Eyelids, and Lacrim al System 

Corneal irritation. Patients should also be evaluated fo r mechanical ir ritat ion of 
the cornea. Corneal irri tation from contact with eyelashes is a common cause of 
ocular irritation and secondary lacrimation. This can be seen in the setting of mis
di rected eyelashes (trichiasis) or eyelid malposit ion (entropion). Other ocular ir
ritants include allergy; chronic in fection, as seen, for example, with chlamydia or 
molluscum; and contact lens-related d isease slich as giant papillary conjunctivitis. 
Careful examination of the palpebral conjunctiva can aid in the identification of 
many such disorders. 

Lacrimal outflow evaluation 
Abnormal lacr imal outflow may resul t from problems in any number of st ructu res. W ith 
eyelid malposition, tears might not have access to the pu ncta. Careful attent ion should 
be given to the eyelid and in particular the posi tion of the puncta. Sli t- lamp examination 
during the blink cycle may be needed to determine whether the punctum is properly po
sitioned within the tear lake. Facial nerve dysfunct ion can result in a weakened or incom
plete blink and may explain poor lacrimal pump function. Caruncular hypertrophy and 
conj unct ival chalasis or frank prolapse can also occlude the puncta, and the patient should 
be evaluated for these conditions. Punctal stenosis, occlusion, or aplasia can be present. 

Lacrimal sac evaluation can be invaluable. Palpation with pressure on a distended lac
runal sac may cause reflux of mucoid or mucopurulent material through the canalicular 
system. This reflux confirms complete NLD obstruction, and no furth er d iagnostic tests 
are needed if a lacrimal sac tumor is not suspected. 

Routine nasal examination may uncover an unsuspected cause of the epiphora, such 
as an intranasal tumor, turbinate impaction, or chronic allergiC rhinitis. These conditions 
may occlude the nasal end of the NLD. 

Diagnostic tests 
The clinical evaluation of the lacrimal drainage system was originally outlined by Lester 
Jones. Evaluation was in th e form of a dye disappearance test fo llowed by a Jones I and 
Jones II test. By using this sequence (with modifications) as a guide, the physician can 
frequently streamline diagnostic testing. 

The dye disappearance test (DDT) is useful fo r assessing the presence or absence of 
adequate lacr imal outflow, especially in unilateral cases. It is more heavily relied upon in 
children, in whom lacrimal irrigation is impossible without deep sedation. Us ing a drop 
of sterile 2% fluorescein solution or a moistened flu oresce in strip, the exam iner instills 
fluoresce in into the conj unctival fornices of each eye and then observes the tear film , pref
erably with the cobalt blue filter of the slit lamp. Persistence of Signifi cant dye and, par
ticularl y. asymmetric clearance of the dye from the tear meniscus over a 5- minute period 
indicate an obstruction. Unilateral delayed dye disappearance is illustrated in Figure 13-6. 
If the DDT result is normal, severe lacrimal drainage dysfunction is highly un likely. How
ever, intermittent causes of tear ing such as allergy. dacryolith, or intranasal obstruction 
cannot be ruled out. 

Wright MM, Bersani TA, Frueh BR, Musch DC. Efficacy of the primary dye test. OphtlUllmol
ogy. 1989;96(4);48 1-483. 
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Figure 13·6 Dye disappearance test. (Courtesy of Andrew Harrison. MD.) 

The Jones I and Jones II tests have historically been used in the evaluation of epiph 
ora. Like the DDT, the /ones I test, or primary dye test, investigates lacrimal outflow under 
normal physiol ogic conditions. The examiner instills fluorescein into the conjunctival 
forn ices and recovers it in the inferior nasal meatus by passing a cotton · tipped wire appli· 
cator into the region of the ostium ofthe NLD at 2 and 5 minutes. As this test occasionally 
yields abnormal results in normal patients, it is not uniformly performed. 

The non physiologic Jones II test determines the presence or absence of fluorescein in 
the irrigating saline fluid retrieved from the nose. This test is performed as follows. The 
residual fluorescein is flushed from the conjunctival sac following an unsuccessful Jones 1 
test. This is done so that the examiner can determine whether any reflux upon irrigation 
contains fluorescein. Irrigation of the lacrimal drainage system is performed with clear 
saline, wh ich is retrieved from the inner aspect of the nose. Although some clinicians 
co ntinue to use and rely on formal Jones testing, most have found retrieving the irrigating 
fluid from the nose to be tech nically difficult and have abandoned the test. Instead, they 
employ a simplified approach, using only the DDT and lacrimal irrigation. 

Lacrimal drainage system irrigation is most frequently performed immediately after a 
DDT to determ ine the level oflacrimal drainage system occlusion (Fig 13-7). After instil
lation of topical anesthesia, the lower eyelid punctum is dilated, and any punctal stenosis 
noted. The irrigat ing cannula is placed in the canalicular system. To prevent canalicular 
kinking and difficulty in advancing the irrigating cannula, the clinician maintains lat · 
eral traction of the lower eyelid (see Fig 13-1). Canalicular stenosis or occlusion should 
be noted and confirmed by subsequent diagnostic probing. Once the irrigating cannula 
has been advanced into the horizontal canaliculus, clear sali ne is injected and the results 
noted. Careful observation and interpretation deterrnine the area of obstruction without 
additional testing. 

Difficulty advancing the irrigating cannula and an inability to irrigate fluid suggest 
total canalicular obstruction. If saline can be irrigated successfully but it refluxes through 
the upper canalicular system, and if no distension of the lacrimal sac is noted with pal
pation, complete blockage of the common canaliculus is suggested (Fig 13-8). Subsequent 
probing determines whether the common canalicular stenosis is total or whether it can 
be dilated . If mucoid material or fluorescein refluxes through the opposite punctum with 
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Figure 13-7 Lacrimal drainage system irrigation. A, Complete canalicular obstruction. The can
nula is advanced with difficulty, and irrigation fluid refluxes from the same canaliculus. S, Com
plete common canalicular obstruction. A "soft stop" is encountered at the level of the lacrimal 
sac, and irrigated fluid ref luxes through the opposite punctum. C, Complete nasolacrimal duct 
obstruction. The cannula is easily advanced to the medial wall of the lacrimal sac, then a "hard 
stop" is felt, and irrigation fluid ref luxes through the opposite punctum. Often, the refluxed 
fluid contains mucus and/or pus. With an intact valve of Rosenmuller, lacrimal sac distension 
without reflux of irrigation fluid may be encountered. 0, Partial nasolacrimal duct obstruc
tion. The cannula is easily placed, and irrigation fluid passes into the nose as well as refluxing 
through the opposite punctum. E, Patent lacrimal drainage system. The cannula is placed with 
ease, and most of the irrigation fluid passes into the nose . (Illustration by Cyndie C. H. Wooley.) 
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Figure 13·8 Reflux from opposite canaliculus caused by common cana licular obstruction. 
(Courtesy of Morris Hartstein, MD.) 

palpable lacrimal sac distension, then the diagnosis is complete NLD obstruction. If saline 
irrigat ion is not associated with canalicular refl ux or flu id passing down the NLD. then 
distension of the lacrimal sac with significant patient discomfort will occur. This resuJt 
confirms a complete NLD obstruction with a functi onal valve of Rosenmuller preventing 
reflux through the canalicular system. A combination of sali ne refl ux through the oppo
site canaliculus and saline irrigation through the NLD into the nose may indicate a partiaL 
NLD stenosis. 

If saline irrigation passes freely into the nose with no refl ux through the canalicular 
system. a patent nasolacrimal drainage system is present. However, it is important to note 
that even though this irrigation is successful under a nonphysiologic condition such as 
in creased hydrostatic pressure on the irrigating saline, a functionaL obstruction may still be 
present. A dacryolith may also impair tear flow without blocking irrigation. 

Diagnostic probing of the upper system (puncta, canal iculi , lacr imal sac) is useful in 
confirming the level of obstruction. Tn adul ts , this procedure can easily be performed with 
topical anesth esia. A small probe (00) should be used init ially to detect any canalicular 
obstruction. If an obstruction is encountered, the probe is clamped at the punctum before 
withdrawal, thereby measuring the distance to the obstruction. A large probe may be use
ful to determine the extent of a partial obstruction, but the probe should not be fo rced 
through any area of res istance. 

Diagnostic probi ng of the NLD has no place in adults because there are other means 
of diagnOSing NLD obstruction. Also, probing in adults has limited therapeutiC value, 
rarely producing lasting patency. In contrast, probing in in fa nts is a useful and largely suc
cessful procedure. This refl ects the differing pathophYSiologies of congen ital and acqui red 
NLD obstruction, with the fo rmer often resulting from a thin membrane occluding the 
NLD and the latter from more extensive fibrosis of the duct itself. 

Nasal endoscopy allows for direct visualization of the lacrimal passages. DiagnostiC 
endoscopy takes only a few minutes to perform and is helpful in the evaluation of the nasal 
anatomy and in the identifi cation of disease processes. Endoscopy can be performed prior 
to surgical correction of NLD obstruction, particularly if direct visualizat ion is difficul t. 

Contrast dacryocystography and dacryoscintigraphy aid in the evaluation of the 
anatomy and function of the lacrimal drai nage system. However, they are now used 
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infrequently, primarily because alternate methods of eval uat io n are avai lable such as sim
ple irrigation and modern imaging techniques (CT and MRI). Contrast dacryocystogra
phy provides anatomical info rmation with dye injection into the lacrimal system followed 
by computerized digital subtraction imaging. Dacryoscint igraphy provides physiological 
information us ing radionucleotide drops to follow tea r fl ow using a scint igram. 

Computed tomography and magnetic resonance imaging are Llseful after cran iofacial 
injury, in congenital cran iofacial deformities, or for suspected neoplasia. CT is superior 
in the evaluat ion of suspected bony abnorma li ties, such as fractures. It a lso allows assess
ment of the position of the cribri form pl ate, thereby helping to avoid injury at the ti me 
of surgery and subsequent cerebrospinal flu id leakage. MRI is superior in the evaluation 
of suspected soft- t issue disease, such as malignancy. Either CT or MRI m ay be helpful in 
evaluating concomitant sinus or nasal d isease that may contribute to excess tea ring. 

Guzek JP, Ching AS. Hoang TA, et al. Clinical and radiologic lacrimal testing in patients with 

epiphora. Ophtlwlmology. 1997; 104(11); 1875- 1881. 

Punctal Disorders 

Several punctal abnorm ali ties can resu lt in epiphora. Puncta may be too sm all (occlusion 

and stenosis) or too b ig (usually ia trogenic), or they may be malpositioned or occluded by 
adjacent structures. 

Punctal stenosis and occl usion can OCClIr in numerous settings, including congeni
ta l, infl ammatory (Stevens- Johnson syndrome or pemphigoid ), infect ious (herpetic), and 
iatrogenic (deliberate occlusion in the treatment of dry-eye disease) cond it ions. Punetal 
stenosis is commonly associated with punctal ectropion. Punctal stenosis may be t reated 
by d il at ion , punctoplasty, or stenting. Most often, the benefits of d ilat ion are short-lived 
and punctoplasty is required . T his is usually performed with a sn ip procedure, in which a 
small portion of the ampulla is excised. If stenosis recurs, stenting may be requi red dur
ing healing to p revent contract ion. Treatment of complete occlusion consists of surgical 
canalization and, in most cases, stent ing. 

Abnormally large puncta can also cause epiphora, although this is somewhat coun
terintuit ive. In th is case, epiphora is thought to be the resul t of d isruption of the lacr imal 

pump. T he expanded opening prevents format ion of an adequate seal when the eyes are 
closed. T his in turn p revents development of negative pressure such that suct ioning of 
the tea rs does not occur. Punctal enlargement is a lmost excluSively the result of iatro
genic injury. Ste nt ing of the lac rimal dra inage system can result in "cheese-wiring" of the 
puncta and adjacent canalicu li ; the refore, pat ients with stents require periodic moni tor
ing. Stents should be removed if punctal deformat ion is detected . Puncta! enlargement 
can also result from overly aggress ive punctoplasty and, occasionally, from excision of 
adjacent neoplasms. Damage to the pu ncta should be avoided because no uni for mly ef
fect ive treatment is available. Attempts at reconstruction usually fail, leaVing a CDCR as 
the only reasonable alternative. Fortunately, symptoms are rarely severe enough to require 
th is procedure. 

In order to drain, tears must have access to the puncta. This access can be d isrupted 
by a punctum that is malposition ed, such that the punctum no longer lies with in the tear 
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lake. In cases of epiphora secondary to punctal malposition, the anatomical abnormality 
must be corrected . Med ial ectropion repair by resection of a horizontal ellipse of conjunc
tival and subconjunctival connective tissue below the punctum. with reapposition of the 
edges, rotates the punctum inward into the tea r lake. This procedure may be combined 
with horizontal eyelid tightening if laxity is present. Frequently, punctal stenosis is also 
present and may require a punctoplasty. 

Puncta may also become obstructed or mal positioned by adjacent structures, ei ther a 
hypertrophied caruncle or conjunctiva (conjunctivochalasis) . In most cases, this is easily 
corrected with excision of the abnormal ca runcle or conjunctiva. 

Canalicular Obstruction 

Evaluation 
Obslruction can occur within the common, upper, or lower canaliculus. Diagnostic cana
licular probing may uncover a canalicular obstruction. Partial obstruction may be discov
ered during lacrimal system irrigation with partial fluid flow into the nose and partial 
reflux. Total com l'/'/ ol1 canalicular obstruction is characteri zed by fl ow from the lower to 
the upper canaliculus with no fl ow into the lacrim al sac during lacrimal system irrigation. 
After insertion, the lacrimal probe adva nces on ly about 8 mm from the punctum before 
encountering a tactile soft stop: the probe cannot be advanced beyond the total common 
ca nalicular obstruction. In normal conditions. a hard stop would be reached when the 
probe successfully passes through the open canalicular system into the lumen of the lacri
mal sac and finally encounters the medial lac rimal sac and lacrimal bone. When common 
ca nali cular obstruct ion is present, lacrimal system irrigation resu lts in a high-velocity re
fl ux from the adjacent cana liculus (see Fig 13-8). 

T he clinician should keep in mind that what appears to be a pa rtial obstruction may 
sometimes be a totnJ !llIlctionnl occ/usion. This can be seen with weakness of the lacrimal 
pump or inability of tears to pass through the partial obstruct ion under normal physi
ological conditions. Some functional obstructions may be overcome with irrigation by the 
creation of an abn ormally high hydrostatiC pressure. 

Etiology 
Lacrimal plugs Punctal and canal icular plugs, deSigned to obstruct the lacrimal outflow 
in the treatment of dry-eye disease, come in a variety of shapes and sizes. Although any 
type of plug can result in obstruction, this is most commonly seen with the Herrick Lac
rimal Plug, which is placed deep within the canaliculus. Punctal plugs that are too small 
may migrate within the canaliculi and also result in obstruction. Even temporary or ab
sorbable plugs have been known to cause a local inflammatory response and ca nalicu lar 
co nstriction. Canali cular probing is diagnostic. High-frequency ultrasound has also been 
used to identify silicone pl ugs causing obstructions within canaliculi. Once identified, the 
problematic plug can usually be surgicall y excised. O ften, excision of a short segment of 
scarred canaliculus is required. The canaliculus is then repaired with reanastomosis over 
a stent. This technique is similar to reconstruction rollowing trauma or after injury of the 
canalicu lus during excision of a neoplasm. 
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White WL, Bartley GB, Hawes MJ, Linberg JV. Leventer DB. Iatrogenic complications related 
lo the use of H errick Lacrimal Plugs. Oplll/Ullmology. 200 I ; I 08( 10): 1835- 1837. 

Medication Medications can occasionally cause canalicular obstruction. This is most often 
encountered with systemic chemotherapeutic agents (5~f111orollra c il ) docetaxel, i doxur i ~ 

di ne), These drugs are secreted in the tears, which leads to infl ammation and scarring of 
the canaliculi. Use of topical steroid d rops and artificial tears dur ing the chemotherapy 
may prevent the scarring. [f this condition is identified early- before the obstruction is 
complete-stents can be placed to stretch constr icted canalicu li and also prevent pro
gression while the patient completes his or her course of chemotherapy. Less commonly. 
canalicular obstruction has also been reported to follow the use of topical medication 
(phospholine iodide. eserine). 

Infection Numerolls infections can cause canalicu lar obstruction. Most frequently, ob
struction occurs in the setting of more d iffu se conjunctival infection (vacci nia virus, 
herpes simplex virus). Isolated canalicular infectio n (canaliculitis; discussed later under 
Infection) can also result in obstruction. 

Inflammatory disease Inflammatory cond itions such as pemphigoid. Steve ns-Johnson 
syndrome, and graft -vs- host disease often cause loss of the puncta and/or canaliculi. How
ever, because of concurrent dry-eye disease, patients often do not suffer from epiphora. 

Trauma Traumatic injury to the ca naliculi ca n result in permanent damage if the injury 
is not managed in a timely, appropriate manner. This is discussed in greater detail later in 
th is chapter in the section specifically addressing trauma. 

Neoplasm When a neoplasm is present in th e medial canthal area, complete resection 
may also include removal of the puncta and canaliculi. Complete tum or excision must be 
ascertained by histologic examination of excised tissue before conn ecti on of the lacrimal 
drainage system with the middle meatus is considered. When the distal lacr imal drainage 
system remai ns intact, the rema ini ng portio n of the canaliculi may be marsupialized to 
the conjunctival surface with or without intubat ion. 

Management 

Canalicular stenting Intubation or stenting of the lacrimal drainage system should be con
sidered as first- line therapy whenever possible. Intubation of the nasolacrimal drainage 
system can usually be performed successfull y when the pat ient has symptomatic canal icu
lar constricti on but not occlusion. 

Reconstruction Reconstruction of an obstructed ca naliculus is often successfu l when only 
a few millimeters are involved. If a limited area of tota l occlusion is discovered near the 
punctum, the occl uded canaliculus can be resected, and the cut ends of th e canal iculus 

anastomosed over a stent. When a focal obstruction is found distaUy or within the com 
mon canaliculus, trephining of the sca rred segment establishes a patent lumen. Stent ing 
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is then required to prevent contractu re and also to provide a scaffolding to direct proper 
epithelialization. Also. with remova l of a punctal or canalicular plug. a small segment of 
scarred canaliculus is often excised, followed by reconstruction over a stent. 

Canaliculodacryocystorhinostomy If there is total obstruction at th e common canaliculus. 
a canaLiculodacryocystorhinostomy may be performed. In this procedure. the area of total 
common canalicular obstruction is removed, and the remaining patent canalicular system 
is directly anastomosed to the lacrimal sac mucosa. Use of a sil icone stent for the recon 
structed canal icular system is an important part of this type of reconstruction. Because 
the fa ilure rate of canalicular resection surgery for total obstruct ion is significant, Jones 
tube placement is a surgical alternative. 

Conjunctivodacryocystorhinostomy When I or both canaliculi are severely obstructed. a 
conjunctivodacryocystorhinostomy (COCR) may be required. This procedure is a com
plete bypass of the lacr imal drainage system. A COCR is indicated when the canalicular 
abnormality is so severe that the canalicular system cannot be used in the reconstruction 
of the tear outfl ow apparatus. A Pyrex glass tube (Jones tube) is placed through an open 
ing created at the inferior half of the caruncle and then through an osteotomy site into the 
middle nasal meatus. A partial carunculectomy may be needed to prevent obstruction of 
the tube. The ocular end of the tube must be situated in the tear lake. whereas the nasal 
end must clear the anterior end of the middle turbinate. Subtotal resections of the anterior 
middle turbinate may be necessary. The surgeon should have tubes of different lengths 
available at the time of surgery so as to implant a tube that emerges clearly in the nose 
without abutting the nasal septum. 

Postoperative care and complications, including obstruction of the tube with mucus 
and migration of the tube, can be troublesome. Forced inspiration, with the mouth and 
nose manually closed. creates sign ificant ai rflow through the tube into the nasal airway 
and usually clears mucous debris and prevents obstruction. Patients should be instructed 
to perform this maneuver daily. They should also be informed that loss of the tube. even 
if only for a few days. may cause significant closure of the soft-tissue tract for the Jones 
tube. Periodic removal and cleaning of the jones tube in the office. followed by immediate 
replacement. may be needed. jones tubes themselves often cause chronic foreign-body 
sensation and mucous production and may incite pyogen ic granuloma formation. Despite 
these drawbacks. many patients with otherwise intractable epiphora are helped by this 
procedure. Patients who have problems with recurrent migration or loss of the tube may 
benefit from placement of a frosted. angled. or modified jones tube (Weiss Scientific Glass 
Blowing Company). Another alternative is the porous polyethylene-coated tube (Porex 
Corporation). which allows for ingrowth of fibrou s tissue into its outer covering. This 
ingrowth secures the tube in position. 

Rosen N, Ashkenazi I, Rosner M. Patient dissat isfaction after func tio nally successful conjunc

tivodacryocystorhinostomy wi th Jones tube. Am J Ophthalmol. 1994;11 7(5):636-642. 
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Acquired Nasolacrimal Duct Dbstruction 

Nasolacrimal duct obst ruction can usually be diagnosed with irrigation. There is a ten 
dency for clinicians to assume that N LD obstruction is a re latively benign condition and 

proceed directly to a discussion of surgery. Although this is true in most cases, the alter

nate causes ofNLD obstruction merit consideration. 

Bartley GB. Acquired lacrimal drainage obstruction: an etiologic classification system, case re

ports, and a review of the literature. Part 1. OpiltlUlI Plasl Recollstr SlIrg. 1992;8(4):237-242. 

Part 3. Ophthal Plast ReCOIlS/I" SlIrg. 1993;9( I); 11 - 26. 

Tucker N, Chow D, Stockl F, Cod ere F, Burnier M. Clinical ly slispected primary acquired 

nasolacrimal duct obstruction: clinicopathologic rev iew of 150 patients. Ophtlwll11o{ogy. 
1997;104(11):1882- 1886. 

Etiology 
Involutional stenosis Involutio nal stenosis is probably Ihe most commo n cause of NLD 

obst ruction in older persons. It affects women twice as freq uently as men. Al though the 

inciting event in this process is unknown. clinicopathologic study suggests that compres

sion of the lu men of the NLD is caused by inflammatory infiltrates and edema. T his may 

be the result of an unidentified infection or possibly an autoimmune disease. Management 
almost uniformly consis ts of DCR. 

Dacryolith Dacryoliths. or cast formation , within the lacri mal sac can also produce ob
struction of the NLD. Dacryoliths consist of shed ep ithelia l ce lls, lipids, and amorphous 

debris wi th or without calcium. In most cases, 110 inciting event or abnormality is identi 

fied. OccaS ionall y, infection with Actinomyces israeli; or Candida species or long- term 

administratio n of topical medications such as epin ephrine can lead to the formation of 

such a cast. 
Dacryoliths can fo rm in patients with an otherwise normallacrimai drainage system. 

When this occurs, patients often experience interm ittent symptoms, depending on the 
location of the dacryolith. Dacryoliths also have a tendency to form with a preexisting 

obstruct ion; in this setting, symptoms are unremitting. 
Acute impaction of a dacryolith in the NLD ca n produce lacr imal sac distension, 

which may be accompanied by substan tiaJ pain. Dacryoliths can be removed without d if
ficulty during DCR. 

Hawes MJ. The dacryolithiasis syndrome. Ophllwl Plnsl necolIslr SLirg. 1988;4(2):87- 90. 

Sinus disease Sinus disease often occurs in conjunction wi th, and in other instances may 
contribute to the development of, N LD obstructio n. Patients should be asked about previ

ous sinus surgery, as the NLD is sometimes damaged when th e maxillary sinus osti um is 
being enlarged anteriorl y. 

Trauma Naso-orbital fractu res may involve the NLD. Early treatment by fracture reduc

tion with stenting of the entire lacrimal drainage system should be considered. However, 
such injuries are often not recognized or are initially neglected as more serious injuries 
are managed. In sllch cases, late treatment of persistent epiphora usually requires DCR, 
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Injuries may also occur during rhinoplasty or endoscopic si nus surgery; the management 
of these inj uries is similar to the treatment of injuries occurring wi th fractures. 

Inflammatory disease Granulomatous disease, including sarcoidosis, Wegener granulo
matosis, and lethal midl ine gran uloma, may also lead to NLD obstruction. When systemic 
disease is suspected, a biopsy of the lacrimal sac or the NLD should be performed at the 
time ofDCR. 

Lacrimal plugs As with sim ilar cases of canalicular obstruction, dislodged punctal and 
canalicular plugs can migrate to and occlude the NLD. As with most fo rms of NLD ob
struction, treatment consists of a DCR. Remaining segments of an improperly removed 
si licone stent have also been kn own to cause NLD obstruction. 

Radioactive iodine Therapeutic radioactive iodine for the treatment of thyroid cancer 
may also lead to closu re of the lacrimal apparatus. This is not seen with the lower dosages 
used for the treatment of the thyroid gland in patients with Graves hyperthyroidism. 

Neoplasm Neoplasm should be considered in any patient presenting with NLD obstruc
tion. In patients with an atypical presentation, including younger age and rnale gender, 
fu rther workup is appropriate. Bloody punctal discharge or lacr imal sac distension above 
the med ial canthal tendon is also highly suggestive of neoplasm. A history of malignancy, 
especially of sinus or nasopharyngeal origin , warrants furthe r investigation. When malig
nancy is suspected, appropriate imaging stud ies (CT or MRI) should be obtained. Preop
erative endoscopy is a quick and safe way to evaluate fo r intranasal neoplasm. In addition, 
if an unexpected mass or other suggestive abnormali ty is encountered during surgery, a 
biopsy should be obtained . 

When a neoplasm is fo und to be involved with NLD obstruction, treatment should 
focus primaril y on the neoplasm . In pat ients with ben ign tumors, a DCR or CDCR can 
then be performed. In pat ients with malignant tumors, surgical correction of the naso
lacrimal drainage system should be postponed until there is certainty of clear m argins or 
freedom fro m recurrence, after which a DCR or CDCR may be undertaken. 

Tumors of the lacr imal sac and NLD are discussed in further detail later in this chap
te r in the section specifically addreSSing neoplasms. 

Management 

Intubation and stenting Some cli nicians believe that part ial stenosis of the NLD with 
symptomatic epiphora sometimes responds to surgical in tubation of the entire lacrimal 
drai nage system. This procedure should be performed only if the tubes can be passed eas
il y. In complete NLD obstruction, in tubation alone is not effective, and a DCR should be 
considered. Most surgeons feel that stenting has no role in the man agement of acquired 
NLD obstruction, and they routinely proceed directly to DCR. 

Dacryocystorhinostomy A DCR is the treatment of choice for most patients with acquired 
NLD obstruction. Surgical indications include recurrent dacryocystitis, chronic mucoid 
re flux, painful distension of the lac rimal sac, and bothersome epiphora. For patients with 
dacryocystitis, active in fection should be cleared, if possible, before DCR is performed. 
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Although there are many minor variations in surgical technique, all share the fea
ture of creating an anastomosis between the lacri mal sac and the nasal cavity through a 
bony ostiul11 . The most substantial disti nction between techniques is whether the surgeon 
uses an internal (i ntranasal ) approach or the more traditional extern al (transcutaneous) 
approach. 

The advantages of an internal DCIl include lack of visible scar, shorter recovery pe
riod, and less discomfort. In add ition, an internal OCR can be performed in slightly less 
time than an external DCR. However, the success rate of an exte rnal DCR is at least equal 
to and probably substant ially higher than that of an internal OCR. Most series report a 
success rate of 90% or higher for an external DCR, whereas success rates for an internal 
OCR have been around 70%, according to reliable accounts. When selecting a surgical 
technique. the surgeon should also consider that second attempts fo llowing failed OCR
no matter which approach was used- have a Signi fi cantly higher fa ilu re rate. Therefore, 
patients should be counseled that if an internal OCR fail s, the likeli hood of a successful 
external DCR is somewhat decreased. An external DCR is also superior for ma nagement 
of an unexpected neoplasm or an intraoperat ive complication. 

Thus. external DCR remains the preferred procedure of most ophth almic lacrimal 
surgeons (F ig 13-9). Trad it ionally, OCR has been performed with general anesthesia, but 
in most adults, local anesthet ic infi ltration combined with anesthetic and vasoconstrictive 
nasal packi ng can be used, with the patient under monitored anesthes ia care. However, 
monitored sedation requires both a cooperative patient and relatively deep sedation, and 
even in ideaJ circUlnstances, some patients repo rt substantial discomfort. 

Whether DCR is performed under general anesthesia or moni tored sedation , in 
traoperative hemostasis can be enhanced by preoperative injec tion of lidocaine with 

epinephrine into the medial canthal soft t issues and by internal nasal packing with va
soconstrictive agents (oxymetazoline hydrochloride or cocaine 4%) . The skin incision 
should be made so as to avoid the angular blood vessels and prevent wound contractures 
lead ing to epicanthal folds. The osteotomy adjacent to the medial wall of the lacrimal sac 
can be created with a rongeur, trephine, or drill. A large osteotomy site facilitates the for
mation of posterior and anterior mucosal naps from both the lacrimal sac and the nasal 
mucosa. Suturing of the corresponding posterior fl aps and anterior fl aps is commo n, al
though not unifor mly performed. Si multaneous stent ing of the canalicular systelllmay be 
needed. especially in patients who have common canaLicular stenosis. 

A biopsy with frozen-section examination shou ld be considered if abnormal tissue is 
found. Some surgeons routinely perform a biopsy of the excised lacrimal sac. However, 
evidence suggests that in the absence of a grossly visible abnormality or indicative history. 
lacrimaJ sac biopsies are unlikely to reveal occult disease and should not be performed 
routinely. 

Endonasal DCR consists of removing a nasal mucosal flap over the area correspond
ing to the nasolacrimal sac and duct (Fig 13- 10). An osteotomy is perform ed to remove 
the frontal process of the maxilla and the lacrimal bone coveri ng the lacrimal sac. Often, 
the su rgeon also has to remove the uncinate process to allow proper exposure of the supe
rior aspect of the lacrimal passage. The lac ri mal sac is then opened, and the medial wall 
of the sac is removed, marsupiali zing the sac into the nose. Bicanalicular intubation is 
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Figure 13-9 External dacryocystorhinostomy. A, Incision is marked 10 mm from the medial can
thus, starting just above the medial canthal tendon and extending inferiorly. 8, Bone from the 
lacrimal fossa and anterior lacrimal crest has been resected . Flaps have been fashioned in the 
nasa l mucosa. A lacrimal probe extends through an incision in the lacrimal sac . C, Anterior lacri
mal sac flap is sutured to the anterior nasa l mucosal f lap after a silicone tube is placed . 0 , Final 
position of the silicone tube following closure of the skin incision. (lIIus(ra tion by Christine Gralapp.) 

usually performed at the end of the procedure. Preserving the lacrimal and nasal mucosa 
may result in less scarring and a higher success rate, and techniques to preserve these 
structures have been proposed. Careful selection of patients with an adequate normal 
nasal cavity is crucial for success. 

Several var iations of endonasal DCR are available. Some surgeons use a fiberoptic 
probe passed th rough a canaliculus to transUium inate the lacrimal sac. This probe helps 
identify the thin lacrimal bone. Internal DCR can be performed endoscopically (e ndo
scopic D CR); more recently, however, internal DCRs have been performed under direct 
visualization. Various laser systems have been used as adj uncts for bone removal. Balloon 

catheters have also been used to enlarge osteotomy sites. Many of these internal techniques 
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Figure 13·10 Transnasal dacryocystorhinostomy. A. Posterior incision behind the intracanalic
ular transilluminator (white arrow), above the Inferior turbinate (black arrow), and just anterior 
to the insertion of the middle turbinate (*). S, Frontal process of the maxilla after nasal muco
sal removal (white arrow). C, Removal of frontal process of the maxilla with Kerrison rongeurs . 
0 , Lacrimal sac has been opened (white arrow) and the transilluminator can be seen in the 
nose. (Courresy of Fram;ols Codere, MD.) 

require expensive equipment. and 111 0St surgeons find that no matter what variation is 

used , the results are no t comparable to the higher success rate of an external DCR. 
Although DCRs are successful in most patients, fail ures do occur. DCR fai lures may 

be caused by fibrosis and occlusion of the osteotomy, cornman canalicular obstruction, 
or inappropriate placement o r size of the bony ostium. The outcome of the DCR is a lso 
influenced by other factors, includ ing the surgical approach used, the patient's history of 
trauma, the presence of active dacryocystitis, the development of postoperative infection, 
or hypersensitivity or foreign-body reactions to the stent. When an initial DCR fails, most 
surgeons attempt a second DCR before resorti ng to CDCR. Unfortunately, as previously 
noted, repeated OCR by any approach has a lower success rate. In an attempt to increase 
the li kelihood of success, some surgeons apply mitomycin C, a potent ant iproliferative 
alkylating agent, to the surgical site. This is thought to prevent fibrosis at the osteotomy 

site. T he appropriate role of mitomycin C in repeat and possibly primary DCR continues 
to evolve. 

Do\man Pl. Comparison of external dacryocystorhinostomy with non laser endonasal dacryo

cystorhinostomy. Ophthalmology. 2003; II O( t ):78-84. 
Tarbet KJ. Custer PL. External dacryocystorhinostomy: surgical success, patient satisfaction, 

and economic cost. Ophthalmology. 1995; 1 02(7): 1 065- 1 070. 
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Therapeutic Closure of the Lacrimal Drainage System 

In cases of severe dry·eye disease, occlusion of the lacrimal drainage system may be help· 
ful. Dissolvable collagen plugs may be used on a tr ial basis. More commonly, permanent 
plugs made of silicone are used. The advantages of permanent plugs are that placement is 
fairl y straightforwa rd and that, in most cases, they are removable. There are several vari· 
eties, and they can be divided into 2 categories: those that seat within the puncta and those 
that are placed within the canaliculi. Although permanent plugs are usually well tolerated , 
complications are occasionally encountered. Minor problems include ocular surface irri 
tation and a foreign ·body reaction . Pyogenic granulomas may develop, requiring removal 
of the plug. In most cases, the pyogenic granuloma regresses once the plug is removed, 
but surgical excision is needed on occasion. More serious complications usually relate to 
plug displacement. 

Plug extrusioN or migratio1l is not uncommon. The ophthalmologist can best avoid 
these complications by using the appropriate size plug. There is an instrument that mea
sures punctal diameter, and plugs are ava ilable in va rious sizes. When appropriately fitted , 
punctal plu gs usually stay in place; but when they are improperly fitted, migration oc
curs. In most cases, a plug that is too small will simply be extruded. However, if th e plug 
migrates within the lacri mal drainage system, obstruction of either the canaliculus or the 
NLD may result. Most instances of canalicular obstruction have been the result of plugs 
that were designed to be placed within the canaliculus. Canaliculi tis may also result from 
canalicular plugs or punctal plugs that have migrated to the canaliculus. 

When occlusion wit h plugs is not successfu l, the clinician may consider surgical oc· 
clusion. Surgery should be reserved for severe cases and must be performed with cau
tion. Surgical closure is almost always permanent. If a patient suffers from subsequent 
epiphora, no simple solution is available, with most cases requiring a CDCR. To avoid this 
complication, all patients shou ld be given a trial of temporary closure before permanent 
closure. 

Once the decision has been made to proceed with surgical occlusion, the puncta 
should be closed in a stepwise fashion , I punctum at a time. The upper and lower puncta 
of the same eye should never be closed simultaneously. Complete loss of lacrimal outflow 
ca n result in epiphora even in patients with fairly severe dry·eye disease. 

Numerous surgical techn iques for occluding the lacrimal drainage system have been 
described. Thermal obliteration of the puncta and adjacent canaliculi can be performed 
with a handheld cautery unit. Although the argon laser can be used for thermal punc
tal occlusion, it offers no advantage over conventional techniques. Ampullectomy can 
be performed with ei ther direct closure or placement of an overlying conjunctival graft. 
Often, despite fa irly aggressive attempts, the puncta may persist or reform. In these reca l
cit ran t cases, complete excision of the punctal and adjacent canalicular epithelium can be 
perfo rmed. 

Ki m BM, Osmanovic 55, Edward DP. PyogeniC granulomas after sil icone punctal plugs: a clini· 
ca l and histopathologic study. Alii J Ophtlwllllol. 2005;139(4):678-684. 

Mazow M L, McCa ll T, Prager TC. Lodged intracanalicular plugs as a cause of lacrimal obsl ruc· 
lion. Opl/llwl Plnsl Recollstr Sllrg. 2007;23(2): 138- 142. 
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Trauma 

Canaliculus 

Most traumatic injuries to the canaliculi occur in 1 of2 ways: by direct laceration, such as 
a stab wound or dog bite; or by trac tion, which occurs when sudden lateral displacement 
of the eyelid tears the medial canthal tendon and associated canaliculus. Being without 
tarsal support, the canaliculus lies within the weakest part of the eyelid and is often the 
fi rst structure to yield. Whenever blunt trauma, such as from a fi st or an air bag, results 
in a full-thickness eyelid laceration, the cl inician sho uld slispect and evaluate for an as

sociated medial injury. The avulsion injury often appears tr ivial on superficial inspection . 
with its full extent revealed only on detailed examination of the area. When possible, di
agnostic canalicular probing and irrigation may be helpful. 

Because some patients who have only I functioning canaliculus may be asymptom
at ic. some clinicians consider the repair of an isolated single canalicular laceratio n to be 
optio nal. However, it is estimated that among patients with o nly 1 func tioning canalicu
lus, [0% suffer from constant or nearly constant epiphora and 40% have symptomatic 
epiphora with ocular irritation , leaving only 50% fairly asymptomatic. Moreover, th e 
success rate of a primary repair is much higher than that of a secondary reco nstruction . 
Therefore, given the common occurrence of epiphora and the difficulties associated with 
delayed reconstructio n, most surgeons recommend repair of all canalicular lacerations. 

Repair of injured canaliculi should be performed as soon as possible, preferably within 
48 hours of injury. The firs t step of the repair is locating the severed ends of the canalicular 
system . This can often be frustrat ing, but the controlled conditions of an operati ng room , 
includ ing the use of general anesthes ia and magnifi cation with optimal illuminat io n, fa
cil itate the search. A thorough understanding of the medial canthal anatomy gu ides the 
su rgeon to the appropriate area to begin exploration fo r the medial end of the severed 
canaliculus. Laterally, the canaliculus is located near the eyelid margin , but for lacerations 
close to the lacrimal sac, the canaliculus is deep to the anterior li mb of the medial canthal 
tendon. Irrigation using air, fluo rescein , o r yellow viscoelastic through an intact adjacent 
canaliculus may be helpfu l. Methylene blue should be avoided, as it tends to stain the 
entire operative fi eld . In difficu lt cases, the careful use of a smooth -tipped pigtail probe 
may be helpful for identi fication of the med ial cut end. The probe is introduced through 
the opposite, uninvolved punctum, passed through the commo n canaliculus, and fi nally 
passed through the medial cut end. 

Stenting of the injured canaliculus is usually performed to help prevent postoperative 
canalicular strictures. By putting the stent on traction, the surgeon draws together the 
severed canalicular ends and other soft-tissue structu res, replaci ng them in the ir normal 
anatomical positio ns. Direct anasto mosis of the cut canaliculus over the silicone tube can 
be accomplished with closure of the perica nalicular tissues. Direct suturi ng of the cana
licular ends is probably not necessary. Lacrimal intubation also facilitates the soft-t issue 
reconstruction of the medial canthal tendon and eyelid margin . 

Traditionall y, bicanalicular stents have been used, but monocanali cular stents are 
gaining popular ity (see Fig 13-4). O ne type of monocanalieu la!" stent is attached distally 
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to a metal guiding probe. This probe is retrieved intranasally. Thus, the monocanalicular 
stent can be used in soft-tissue approximation sim ilar to the way a bicanalicular system is 
used. Another monocanalicular stent is inserted into the punctum and directly into the 
lacerated canaliculus to bridge the laceration. Other advantages of monocanalicular stents 
are the great ly reduced risk of punctal injury, or cheese-wiring, and their easier retrieval. 

Stents are usually left in place for 3 months or longer. However, cheese-wiring, ocular 
irritation, infection. local inflammation, or pyogenic granuloma form ation may necessi
tate early removal. Bi canalicular stents are usually cut at the medial canthus and retrieved 
from the nose. Monocanalicu lar stents are simply pulled through th e pun ctum. 

Jo rdan DR, Ne rad JA, Tse 01'. The pigtail p robe, revisited. Ophthalmology. 1990;97(4):5 12-519. 

Jo rda n DR, Ziai S, Gilberg SM, Mawn LA. Pa thogenesis o f canalicular lace ratio ns. Ophtlwl 

Plast RecolIStr SlIrg. 2008;24(5):394-398. 

Ke rsten RC, Kulwin DR. "One-stitch" cana licular repai r. A simplified approach fo r repair of 

cana licu lar lace ration. Ophthalmology. 1996; 1 03(5):785-789. 

Reiner D. Ma nagement of canalicu lar laceration. SlIrll Ophthalmol. 199 1 ;36(2): 11 3-132. 

Lacrimal Sac and Nasolacrimal Duct 

The lacrimal sac and NLO may be injured by direct laceration or by fracture of surround
ing bones. Inju ries of the lacrimal sac or NLO may also occur during rhinoplasty or en
doscopic sinus surgery when the phYSiologic mal<illary sinus ostium is being en larged 
anteriorly. Early treatment of the lacrimal sac and NLO is appropriate and consists of 
fracture reduction and soft-tissue repair. wi th silicone intubation of the entire lacrimal 
drainage system. Late treatment of persistent epiphora may requi re OC R. 

Neuhaus RW. Orbi tal complicati ons secondary to endoscopiC sinus surgery. Ophthalmology. 

1990;97(11): 1512- 1518. 

Infection 

Lacrimal Gland (Dacryoadenitis) 

Acute infl am mation of the lacrimal gland (dacryoadenitis) is most often seen in sterile in
flamm atory disease and occasionally is the consequence of malignancy, such as Iympho
proliferative disease. Noninfectious disease of the lacrimal gland is covered in Chapter 4. 
Dacryoadenit is is extremely rare, and occurrence of gross purulence and abscess fo rma
tion are even more uncommon. Most cases are the result of bacterial infection, which may 
develop secondary to an adjacent in fection , after trauma, or hematogenously. Infections 
have also been reported to originate within a ductal cyst. Given the rare occurrence of 
these infections. large case series are lacking. as well as a precise breakdown of causative 
organisms and suggestions on management. Moreover, many nonsuppurative cases are 
treated empirically without isolation of the alleged pathogen. Presumably, most cases are 
due to gram-posi tive bacteria, although cases due to gram-negative bacteria have been 
documented. There are numerous reports of dacryoadenitis related to tubercu losis. with 
the form at ion of discrete tuberculomas in several cases. Epstein -Barr virus is the 1110St 
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frequently reported vira l pathogen. There have also been numerous isolated reports of 

un common pathogens, including methici ll in- resistan t Staphylococcus au reus. 

Canaliculus (Canaliculitis) 

Canaliculi tis, though usua lly of limited consequence, can be a challenge for patients and 

clinicians. Infection within the canalicu lus is caused by a variety of bacteria, vi ruses, and 

mycotic organisms. The most comrnon pathogen is a ftJamentolis gram-positive rod, Ac
tinomyces israelii. 

T he patie nt presents with persistent weeping, sometimes accompanied by a follicu lar 

conjunct ivit is cen tered in the med ial canthus. The punctum is often erythematous and di 

lated, or "pou ting:' A cotton tip applicator ca n be used to apply pressure to the canaliculus 

(ie, milking). The expression of purulent discharge confirms the diagnosis (Fig 13- 11 ). 

Canaliculi tis can be somewhat difficu lt to eradicate, and the clinician should warn the 

patient that treatment may consist of severa l stages. A culture should be obtained when 

the patient presents. Conservat ive management then consists o f warm compresses. digital 

massage, and topical antibiotic therapy. In itiall y. a broad -spectrum antibiot ic is selected 

and then refi ned when cu lture sensit ivities become available. Ma ny pat ients require more 

aggressive treatmen t. pa rticularly those with Actinomyces infection , which has a tendency 

to form concretions, or "stones." Within these stones. organisms are p rotected from lethal 

an tibiotic concentrations. Occasionally, curettage through the punctum is successful. How

ever, in most cases a canaliculotomy is requ ired to cornpletely remove aU particulate matter. 

The canaliculotomy should be lim ited to the hori zontal canaliculus and approached 

from the conjunctival surface. The incision is left open to heal by second intention and 

d oes not require stent ing. Some su rgeons irriga te o r pai nt the canalicu lus with povido ne

iod ine or use specially fo rm ulated penicill in -fort ified d rops perioperat ively. If the infec

tion is the conseq uence of an obstruction, such as iat rogenic plug placement, the surgeon 

may need to correct the obstruction in o rder to prevent recurrence. 

lacrimal Sac (Dacryocystitis) 

inflammation of the lacrimal sac (acute dacryocystitis) has vario us causes. However) in 

most cases the co mmon factor is complete N LD obstruction that prevents normal d rainage 

Figure 13-11 Canaliculitis. A, Pouting punctum expressing purulent material. B, Several small 
stones curetted from canaliculitis. (Courtesy ofJeffrey A. Nerad. MD.) 
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fro m the lacrimal sac into the nose. Chronic tea r retention and stasis lead to secondary 
infection. Clinical findings include edema and erythema with di stension of the lacrimal 
sac below the med ial ca nthal tendon (Fig 13- 12). The degree of discomfort ranges none 
to severe pain. Compli cations include dacryocystocele formation, chronic conjunctivitis, 
and spread to adjacent structures (orbital or facial cellulitis). 

The following are guidelines for treating acute dacryocystitis: 

Irrigation or probing of the canalicular system should be avoided until the infection 
subsides. In most cases, irrigation is not needed to establish the diagnosis and is 
extremely pain ful in the setting of acti ve infection. 
Similarly, diagnosti c or therapeutic probing of the NLD is not indicated in adults 
with acute dacryocystitis. 
Topical antibiotics are of limited value. They do not reach the site of the infection 
because of stasis within the lacri_mal drainage system. They also do not penetrate 
sufficiently within the adjacent soft tissue. 
Oral antibiotics are effective in most infections. Gram-positive bacteria are the 
most common cause of acute dacryocystitis . However, the clinician should suspect 
gram-negative organisms in patients who are diabetic or Lml11unocomprornised or 
in those who have been exposed to atypical pathogens (eg, individuals residing in 
nursing homes). 
Parenteral antibiotics are necessary for the treatment of severe cases, especially if 
cellulitis or orbital extension is present. 
Aspiration of the lacrimal sac may be performed if a pyocele- mucocele is locali zed 
and approaching the skin. Information regarding appropriate systemic antibiotic 
therapy may be obtai ned from smears and cultures of the aspirate material. 
A localized abscess involving the lacrimal sac and adjacent soft tissues requires in
cision and drainage. The incised abscess is packed open and allowed to heal by 
second intention. This treatment should be reserved for severe cases and those that 
do not respond to more conservative measures, because a chronically draining epi
thelialized fistula that communicates with the lacrimal sac can form. 

Figure 13-12 Acute dacryocystitis with cellulitis. 
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Dacryocystitis indicating total NLD obstruction requires a DCR in most cases be
cause of inevitable persistent epiphora and recurrent infection. In general. such surgery is 
deferred until resolution of the acute inflammation. Some pat ients. however. continue to 
have a subacute infection until definitive drainage surgery is performed. 

Chronic dacryocyst itis, a smoldering low-grade infection, may develop in some indi
viduals. This usually results in distension of the lacrimal sac. Massage may reflux mucoid 
mater ial through the canalicular system onto th e surface of the eye. Diagnostic probing 
and irrigation should be confined to the upper system in adults, because probing of the 
NLD does not achieve permanent patency in adults. If a tumor is not suspected, no further 
diagnostic evaluation is indicated to confi rm the diagnosis of a total N LD obstruction. 
Chronic dacryocystitis needs to be surgically resolved before elective intraocular surgery. 

Neoplasm 

Lacrimal Gland 

Neoplasms of the lacrimal gland are discussed in Chapter 5. 

Lacrimal Drainage System 

Neoplast ic causes of acquired obstruction of the lacrimal drainage system may be classi
fied into the following groups: 

primary lacrimal drainage system tumors (most common ly papilloma and squa
mOllS cell carcinoma) 

primary tumors of tissues surrounding the lacrimal drainage system that second
arily invade or compromise lacrimal system structures (most commonly eyelid skin 
basal and squamous cell carcinoma; also included are adenoid cystic carcinoma, 
capillary hemangioma, inverted papil loma, epidermoid carcinoma, osteoma, and 
lymphoma) 
tumors metastatic to the nasolacrimal region 

Primary lacrimaL sac tumors are rare and may present clinicaLly as a mass located 
above the medial canthal tendon. They are often associated with epiphora or chronic dac
ryocystitis. Dacryocystitis associated with tumor may differ from simple NLD obstruc
tion in that the irrigation fluid may pass into the nose. Also, with irrigation, blood may 
reflux from the punctum; and, more ominously, some patients may report spontaneous 
bleeding. Tumors that invade the skin may produce ulceration with telangiectasia over 
the lacri mal sac. Metastasis to regional lymph nodes may also occur. Dacryocystography 
is useful to outline uneven, mottled densities in the dilated lacrimal sac. However, CT or 
MRI is far superior in identifying neoplasms and determining disease extent. CT also has 
the advantage of clearly revealing bone erosion. 

Histologically, approximately 45% of lacrimal sac tumors are benign and 55% are ma
lignant. Squamous cell papillomas and carcinomas are the most common tu mors of the 
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sac. Many papillomas initially grow in an inverted pattern and into the lacrimal sac wall 
and, consequently, their excis ion is often incomplete. With recurrence, malignant degen
eration may occur. 

Treatment of benign lacrinlal sac tumors common ly requires a dacryocystectomy. Ma
lignancies may require a dacryocystectomy combined with a lateral rhinotomy, performed 
by an otolaryngologist. Exenteration, including bone removal in the medial canthal area, 
is necessary if a malignant epithelial tumor has involved bone and the soft tissues of the 
orbit (see Chapter 8). Radiation is useful in treating lymphomatous lesions or as a pall ia
tive measure in extensive epithelial lesions. The recu rrence rate for invas ive squamous and 
transitional cell carcinoma of the lacrimal sac is approXi mately 50%, with 50% of these 
being fa tal. See Chapter 5 for further discussion. 

Parmar ON, Rose GE. Management of lacrimal sac tu mours. Eye (Lond). 2003;17(5):599-606. 

Developmental Abnormalities 

Lacrimal Secretory System 

Congenital abnormalities of the lacrimal gland are relat ively uncommon. Abnormalities 
include hypoplaSia and agenesis of the lacrimal gland. Either can occur in isolation or, in 
some cases, in conjunction with congenital abnormalities of the salivary glands. Though 
usua lly occurring sporadically, both aplaSia and hypoplaSia have been reported to occur 
with an apparent au tosomal dominant pattern . Lacrimal gland prolapse has been reported 
in association with craniosynostosis syndromes. Ectopic lacrimal gland tissue has also 
been fo und within the orbit. 

OccaS ionally, children are born with an aberrant ductule, previously referred to as 
a lacrimal gland fistula, which exits externally through the eyelid overlying the lacrimal 
gland. These aberrant ductules exit laterally several millimeters above the eyelash line 
and are usually accompanied by an adjacent cluster of eyelashes. Tears produced from the 
aberrant ductules can mimic epiphora. These ductules can be successfully managed with 
simple exc ision. 

Lacrimal Drainage System 

Most developmental abnormalities of the lacrimal drainage system relate to (1) failure of 
the epi thelial core to completely separate from the surface ectoderm from which it origi 
nated (mu ltiple puncta or lacrimal-cutaneous fistu la) or (2) incomplete patency, either at 
the eyelid (punctal/ca nalicu lar hypoplasia or aplasia) or intranasally (NLD obstruction). 

Duplication 
Uncommonly, multiple puncta and additional canaliculi develop. When the extra opening 
is on the eyelid margin , it is usually inconsequential and requires no treatment. The term 
lacrimal-culaneous fistula has been used to describe those fistulas exi ting through the 
skin in fra nasal to the medial canthus; this abnormality is discussed next. 
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Figure 13-13 Congenita l lacrima l-cutaneous 
fi stula draining to the skin surface. (Counesyof 
Andrew Harrison, MD.) 

Congenital lacrimal-cutaneous fistulas 
A congellitallacr imal-cutan eous fi stula from an otherwise normal canalicu lar system or 

lacrimal sac is occasionally encountered infranasal to the medial canthal a rea (Fig 13- 13). 

These fi stu las are frequently asymptomatic or associated with a minimal amoll nt aftears. 

Approximately one-third of patients have an underlying N LD obstructio n, wherein 

chronic mucoid discharge from the affec ted nasolacri mal sac may be present. 
In symptomatic patients, d irec t surgica l excision of the epithelium-lin ed fi stulo us 

trac t with direct suture closure is indicated. In patients with underlying NLD obstruction 

and chron ic dacryocystitis. s ilicone intubation of the N LD may also be required. 

Birchansky LO, Ne rad JA, Kerste n Re, Kulwi n DR. Management of congenital lacri mal sac 

fist ula. Arch Ophthalmol. 1990; 108(3),388-390. 

Aplasia and hypoplasia 
Punctal hypoplasia or stenosis is encountered more frequently than true aplasia. More

over, in many cases of presum ed aplasia, close evalu ation with rnagnificatio n reveals an 

intact punctum with a thin overlying membrane. Management of puncta I stenosis, mem 
branes, and apl asia is covered in the section addressing lacr imal drainage obstruc tion . 

Nasolacrimal duct obstruction 
In most cases, congenital N LD obstructio n is due to fa ilure o f the duct to fu lly cana lize; 

however, associations with more severe abnormali ties have been described. For example, 

major facial cle ft deformHies can pass through or be adjacent to the nasolacrimal drainage 

pathways and produce outflow disorders. 

Sevel D. Development and congenital ab normaliti es o f the nasolacrimal appara tus. J Pediatr 

Ophthafmof Strabismus. 1981; 18(5): 13- 19. 
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Study Questions 

Please note that these questions are not part of you r CME report ing process. They are provided 

here for self-assessment and identification of personal professional practice gaps. The required 

CM E postlest is avai lable online or by request (see "Requesting CME Credit"). 

Following the questions are a blank answer sheet and answers with discussions. Although a 

concerted effo rt has been made to avoid ambigui ty and redundancy in these questions, the 

authors recognize that di fferences of opi nion may occur regard ing the "best" answer. T he dis

cussions are provided to demonstrate the rationale used to derive the answer. They may also be 

helpful in confirm ing that your approach to the problem was correct or, if necessary. in fu;:jng 
the principle in your memor y. The Section 7 facul ty would like to thank the Self-Assess ment 

Committee for working with them to provide these study quest ions and discussions. 

1. When removi ng bone from the med ial wa ll of the orbit in an orbital decompression, the 

surgeon can locate the ethmoidal arteries along the 

a. sphenoet hmoidal recess 

b. superior orbi tal fissure 

c. fro ntoethmoidal suture 

d. infraorbital canal 

2. Orbital computed tomography (CT) scanning of a patient with a dural cavernous sinus 

fistula is likely to show enlargement of which one of the follow ing blood vessels? 

a. centra l reli nal vei n 

b. pterygopalatine venous plex us 

c. superior ophthalmic vein 

d. inferior ophthalmic ve in 

3. What d isease Il'l ight be ind icated by a salmon- or pink-colored mass in the conj unctival 

cul -de-sac? 

a. orbi tal lymphoma 

b. sys temic lupus erythematosus 

c. lymphangioma 

d. xanthogranuloma 

4. What condition typically presents with proptosis and axia l displacement of the globe? 

a. max illary sinlls tumors invadi ng the orbital floor 

b. lacrimal gland tUmors 

c. frontoethmoidalmucoceles 

d. intraconal cavernous hemangioma 
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5. What is the best technique for visualizing the orhitocranial junction? 

a. magnetic resonance imaging (MRI) 

b. CT scann ing 

c. ultrasonography 

d. plain films 

6. A 61-year-old man presents with a I -week h istory of redness and pain of the right eye. He 

wonders if this is related to his chronic s inus problems. O n examination, his visual acuity 

is 20120. His right upper eyelid is swollen . The right conjunctiva is injected with dilated 

episcleral vessels inferiorly. The underlying sclera appears inflamed. His ocular motility is 
limited. and the re is 2 mm of proptosis in the righ t eye. A CT sca n shows a diffuse infil 

trate in the right inferior orb it. There is also thickening of the left nasal mucosa. W hich of 

the following tests would be most beneficial in diagnosing lhis patient's cond ition? 

a. serum rheumatoid fac tor 

b. conjunctival culture for bacterial and viral pa thogens 

c. serum eryt hrocyte sedimentation rate (ESR) and C- reactive protein 

d. serum anti neutrophil cytoplasmic antibodies (ANCAs) 

7. A previously healthy 6-year-old child presents with proptosis of the left eye. Famil y 

photographs reveal some prominence of the eye for the past year. O ne week prior to pre

sentation, the child had a seizure of undetermi ned cause. Fundus examination reveals 

choroidal folds in the left eye. Which one of the following diagnostic tests is least useful in 

this case? 

a. fluorescein angiography 

b. orbital ultrasound 

c. MRI 

d. CT sca n 

8. What advantages does CT scanni ng of the orbit offer over MRI? 

a. better view of bone 

b. be tier soft tissue detail 

c. better image of the orbital apex 

d. more motion art ifac t 

9. W hich of the following lesions is most likely to be found in the superonasal quadrant of 

the orbit? 

a. Wegener granulomatosis 

b. mucocele 

c. benign mixed tumor 

d. meningioma 
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10. Perineural invasion and pain are associated with which of the following orbital tumors? 

a. es thesioneuroblastoma 

b. adenocarcinoma of the lacrimal gland 

c. adenoid cys tic carcinoma ofthe lacr imal gland 

d. rhabdomyosarcoma 

II. All of the followi ng orbital d iseases may improve with corticosteroids except 

a. thyroid eye disease 

b. orbital mucocele 

c. nonspecific orbital in flammatio n 

d. orbital lymphoma 

12. A patient presents wit h a lacrima.l fossa lesion. CT scanning shows a poorly circumscribed 
lesion with bone dest ruction. The most likely diagnosis is 

a. lymphoma 

b. adenoid cystic carcinoma of the lacrimal gland 

c. benign mixed tumor 

d. nonspecific orbita l inflammation 

13. A patient with declining visual acuity has an optic nerve sheath meningioma that does not 

extend outside the orbi t. Which of the following is the best treatment? 

a. systemic corticosteroid therapy 

b. fractionated stereotactic radiation therapy 

c. proton beam radiation 

d. exenteration 

14. The most common cause of unilateral proptosis in adults is 

a. lymphoma 

b. cavernous hemangioma 

c. thyroid eye disease 

d. meningioma 

15. What is the study of choice fo r the evaluation of fractures in acute orbital trauma? 

a. MRI 

b. CT scanning 

c. nerve conduction 

d. orbital ultrasound 
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16. A 30-year-old man is evaluated in the emergency room for trauma to the right orbit. The 

patient has marked proptosis and an intraocular pressure of 40 mOl Hg on the affected 

side. A CT scan shows intraorbital hemorrhage. Which of the following actions would be 

the least effective in acutely reduci ng intraocular pressure? 

a. lateral canthotomy and cantholys is 

h. administration of topical aqueous suppressants 

c. administration of intravenous Inannitol 

d. administration of high-dose ora l corticosteroids 

17. Nasa-orbital-ethmoidal fractures are most commonly associated with which one of the 

following findings' 

a. epiphora 

b. infraorbita l nerve hypesthesia 

c. facia l nerve palsy 

d. trismus 

18. The best approach to an intraconal o rbi tal tumor located between the optic nerve and the 

lateral rectus is 

a. transcaruncular orbitotomy 

b. ve rtical eyelid-splitting orbitotomy 

c. medialorbitotomy 

d. lateral orbitotomy 

J 9. Dermoid and epidermoid cys ts of the orbit are typically located 

a. deep in the orbit when seen in young ch ildren 

b. within the lacrimal gland 

c. along the inferior orbital rim 

d. in the superior tempora l or superior nasal orbital quad rant 

20. A biopsy is obtai ned for a presumed Iymphoproliferative d isorder. The appropriate way to 

submit the tissue is 

a. alcohol-fIXed 

b. fresh 

c. formalin -fIxed 

d. frozen 

21. During decompression of the orbital fl oor, diplopia and dystopia can be minimi zed by 

preserving 

a. the palatine bone 

b. the orbital strut between the medial wall and fl oor 

c. the zygomatic bone 

d. the ethmoid bone 
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22. Which of the fo llowing is most important in the management of dermoid cysts of the 

o rbi t? 

a. deferri ng surgery until age 8 to avoid causing bony deform ity 

b. mli ng in any bony defects with bone substi tute (eg, hydroxyapat ite) 

c. early removal to avoid malignant transformatio n 

d. removal of all cyst walls and cyst con tent 

23. The primary advantage of nonporous compared to porous orbital implants is 

a. be tter orbital volume replacement 

b. lower exposure rates 

c. increased implant stabili ty 

d. better prosthesis motility 

24. The pr inciple drawback to llsi ng a dermi s- fat graft for acquired anophthalmos in adul ts is 

a. donor site morbidi ty 

b. unpredictable resorption of volume 

c. high extrusion rate 

d. high infection rate 

25. What is the treat ment of choice for keratocanthoma? 

a. observa tion 

b. corticosteroid injection 

c. incisional biopsy followed by complete surgical excision 

d. cryotherapy 

26. When planning reconstruct ion of an eyelid defect, th e surgeon should 

a. replace both anterior and posterior lamella with grafts 

b. avoid undermining adjacent tissue 

c. m inimize ve rtical tension 

d. allow wounds to granulate pr ior to reconstruct ion 

27. Appropria te man agement of mult iple or recurrent chalaz ia includes 

a. needle biopsy 

b. shave biopsy 

c. local injection with tr iamci nolone 

d. full-th ickness biopsy 
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28. The foll owing measurements are obtained bilaterally i.n a patient with congenital ptosis: 

margin- refl ex d istance (MRD), + 1 mm; eyelid fissure,S Illm ; and eyelid excursion, 4 mm. 

Which of the following bilateral surgical procedures is the most appropriate? 

a. frontalis suspension 

b. maximal external levator resectio n 

c. Fasanella-Servat 

d. muLierectomy 

29. In a tarsal strip lateral ca nthoplasty, the str ip is sutured to the 

a. opposite eyelid margin tarsus 

b. opposite limb of the lateral canthal ligament 

c. periosteum inside the lateral orbita l ri m 

d. periosteum external to the lateral orbital ri m 

30. The lacrimal sac is located 

a. between the anterior and posterior crura of the medial can thal tendon 

b. in the lacrimal gland fossa 

c. under the inferior turbinate 

d. anterior to the orbicularis muscle 

31. A 45-year-old man has a mass medial to the inferior punctum and a yellow discharge from 

the punctum. Wh ich of the followi ng is the most appropriate management option? 

a. curettage with possible incision of the punctum 

b. aspiration of the mass with a large-bore needle 

c. oral steroids 

d. dacryocys torhinostomy (DCR) 

32. The cause of congen ital nasolacrimal obstruction is 

a. maldevelopment of the valve of Roscn111uller 

b. membranous block of the valve of Hasner 

c. retention of amniotic fluid in the nasolacrimal sac 

d. trauma during delivery 



Answer Sheet for Section 7 

Study Questions 

Question Answer Question Answer 

abc d 17 abc d 

2 abc d 18 abc d 

3 abc d 19 abc d 

4 abc d 20 abc d 

5 abc d 21 abc d 

6 abc d 22 abc d 

7 abc d 23 abc d 

8 abc d 24 abc d 

9 abc d 25 abc d 

10 abc d 26 abc d 

11 abc d 27 abc d 

12 abc d 28 abc d 

13 abc d 29 abc d 

14 abc d 30 abc d 

15 abc d 31 abc d 

16 abc d 32 abc d 
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1. c. The frontoethmoidal sutu re line defin es the junction bet\-veen the orbit and sinuses 
(below) and the anterior cranial fossa (above). This sutu re line is the superior-most level 
reached along the medial orbital wall in orbital decompression surgery_ The anterior and 
posterior ethmoidal arteries pass through their respective foramina in this suture line, 
providing furt her anatomic clues to define the location within the orbit. 

2. c. The superior ophthalmic vein drains into the cavernous sinus and is typically seen on 
neuroimaging studies coursi ng across the superior orbit. Th is ve in enlarges in conditions 
such as dural cavernous si nus fi stula that increase venous pressure within the cavernous 
si nus, with the superior ophthalmic vein transm itting this pressure into the orbit. 

3. a. O rbital lymphoma primarily affects the anterior orbit and may be seen protrudi ng be~ 
neath the conjunctiva in the cul ~ de~sac. Systemic lupus erythematosus may cause telan ~ 

giectasia and edema of the eyelids. Lymphangioma has a vascular appearance and may 
affect the conjunctiva. Necrobiotic xanthogranuloma is associated with skin lesions with 
a propensity to ulcerate and fibrose. 

4. d. An enlarging mass in the intraconal space such as a cavernous hemangioma would 
mechanically push the globe fonvard, resulting in axial proptosis. Maxillary sinus tumors 
are 1110re likely to cause the globe to 1110ve superiorly (hyperglobus), and frontoethm oidal 
mllcoceles will push the globe infero laterally. An enlarging lesion in the lacrimal gland 
fossa wi ll cause inferomedial displacement and proptosis. 

5. a . M RI provides excellent tissue contrast of structures in the orbi tal apex, in tracanalicular 
port ion of the optic nerve, and orbitocranial processes. CT provides poor definiti on of the 
orbi ta l apex. Ultrasonography is of lim ited value in assessing les ions of the posterior orbi t 
because of sound attenuation. Plain film s do not provide the level of definition obtained 
with CT or M RI. 

6. d. The patient has a di ffu se orbital inflammatory process with possibly re lated sinus dis~ 

ease on the opposite side. Inflammation associated with rheumatoid disease or an in
fec tious process is unlikely to cause this. Giant cell arteritis associated with an elevated 
ES R and C- reactive protein rarely causes an orbital ischemic syndrome, but the pat ient 
is unlikely to retain good vision at that pOint. Wegener granulomatosis is associated with 
elevated serum cytoplasmic ANCAs and may cause a diffuse orbital inflammatio n with 
sinus involvement and small -vessel vasculitis affecting any organ system. 

7. a. Although flu orescein angiography may highlight the choroidal folds, the pathology 
most likely to be the primary cause of problems in this patient will occur in the orbit and 
brain . CT, MRI, or ul trasound would be useful in the diagnostic evaluation of an orbital 
maSS or an orbital mass with a possible intracranial les ion. 

8. a. CT scan ning offers exquisite detail of bone, which has little or no signal on M RI. The 
newest CT scanners have very short image acquisition times, whereas the phys ics of MRJ 
demand a longer image acquisition time that makes motion arti fac t a potential problem. 
M RI generally outdoes CT in soft ti ssue contrast and imaging of the orbital apex, where 
surrounding bone may obscure soft ti ssue changes on CT. 

9. b. Mucoceles, resulting fro m obstruction of the sinus excretory ducts, most common ly 
arise from the fronta l or ethmoidal sinuses, thereby produci.ng a superonasaJ mass when 
they expand into the orbit. 
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10. c. Although also malignant, rhabdomyosarcoma, lacrimal gland adenocarcinoma, and 
esthesioneuroblastoma are not associated with the rate of perineural invasion that is seen 
in adenoid cyst ic carcinoma of the lac rimal gland, the most common malignant tumor of 
the lac rimal gland. 

11 . b. Orbi ta l inflammatory processes would be expected to respond to anti -inflammatory 
agents such as steroids. Orbital lymphoma initially improves with steroids, although it 
would not be expected to resolve completely and would genera lly recur. An orbital muco
cele is not an inflammatory process and should not respond to steroids. 

12. b. Orbital bone destruction is most commonly seen in the highly malignant adenoid cys
tic carcinoma of the lacrimal gland ; however, even aggress ive histologic variants of orbital 
Iymphoproli ferative disease have been associated with bone destruction as well. 

13. b. Treatment of optic nerve sheath meningiomas is tailored to the individual patient based 
on the amount of visual loss and presence or absence of intracran ial extension. Progres
sive visual loss with a tumor confined within the orbit is best treated with stereotactic 
rad iotherapy. Attempts at surgica l resection mostly result in visual loss or spread of tumor. 

14. c. ThyrOid eye disease is the most common cause of both unilateral and bi lateral proptosis 
in adults. Proptosis is seen in up to 60% of patients with thyroid eye disease. 

15. b. Excellent bony detail with simultaneous resolution of soft ti ssues makes CT scan ning 
the study of choice in the evaluation for fractures with acute orbital trauma. MRI and 
orbital ultrasound studies may provide better detail of cert.ain soft tissues and have greater 
utility in the evaluahon of certain foreign bodies, but do not provide the bony detail seen 
in CT. 

16. d . The trauma with proptosis suggests extri nsic compression of the globe. wh ich rajses 
int raocular pressure. A lateral canthotomy and cantholysis wi ll typically lower intraocular 
pressu re in this situation. Man nitol and topical aqueous suppressants wi ll lower intra
ocula r pressure arising from intrinsic or extrinsic fac tors. High-dose cor ticosteroids are 
postulated to have neuroprotective effects, but also carry numerous ri sks. They have no 
direct immediate effect on intraocular pressure. 

17. a. Naso-orbital-e thmoidal fractures frequ ently involve the bones and soft ti ssues around 
the canthal tendons and lacrimal apparatus. including the nasolacrimal duct. Tearing due 
to damage at any of these levels is a frequent accompaniment to these fractures. 

18. d. Lateral orbi totomy provides the most direct route to this lesion located between the 
nerve and the lateral rectus muscle. Med ial incisions such as the transcaruncular and me
d ial orbitotomy would lead to the medial orbital space on the opposite side of orbi t com
pared to the les ion. The eyelid-splitting incision would also take the su rgeon th rough a 
less-direct route to the lateral wal l. 

19. d. These lesions are thought to occur at lines of fe tal suture closure. They are commonly 
(70%) located around the frontozygoma tic suture line. They also occur at other fetal ti ssue 
suture lines, especiaUy in the head and neck. 

20. b. An essential step in pathologic exa mination for Iymphoproliferat ive disease is the use 
of flow cytometry or other examinations for cell surface markers, to determine whether 
there is a monoclonal proliferation suggest ing lymphoma. The specimen may be div ided. 
with a port ion submitted in formalin, but studies of fresh tissue are the most definitive. 

2 1. b. Complete removal of the orbital fl oor with release of the periosteum may resu lt in 
downward displacement of the globe fo llowing orbital decompression. Risks for this are 
diminished if the anterior portion of the medial orbital strut is left i.ntact. 
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22. d. The surgical goal is to remove the entire lesion with the cyst wall intact. Leaving behind 
any of the wall of a dermoid cyst will result in recurrence of the lesion. Leaving any keratin 
contents behind will result in an acute inflamn1atory react ion. Dermoid cysts are often re
moved when they become clinically apparent to prevent rupture and an inflammatory reac
tion . Bone remodeling rarely requires intervention, and malignant transformation is ra re. 

23. b. Nonporous implants are an excellent, cost-effective choice for patients not requiring 
implant integration and have a lower rate of extrusion when compared to porous im 
plants. They transfer motil ity to the ocular prosthesis only though passive movement. 

24. b. Although dermis-fat grafts tend to grow with surrounding orbit in children, in adults 
resorption is unpredictable. They are valuable when there is limited conjunctiva in the 
socket and can be used as patch grafts in cases of implant exposure. 

25. c. Although gradua l involut ion over mon ths has been observed with keratoacanthoma, 
th is is regarded as a low-gntde squamous cell carci noma. Thus complete surgical excision 
is recommended. 

26. c. Vertical tension on the eyelids can cause eyelid retraction or ectropion. When planni ng 
reconstruction of an eyelid defect, the tension of closure should be directed horizontally. 

27. d . Recurrent cha lazion may represent an underlyin g malignancy. Sebaceous adenocar
cinoma may originate in the ta rsal plate or th e lash margin . A superfi cial shave biopsy 
may reveal chron ic inflam mation, but miss an underlying tumor. Thus a full -thickness 
diagnostic biopsy of the eyelid is recommended. 

28. a. Frontalis suspension is correct, because this is a severe, bilateral ptosis with poor leva
tor function. MlH lerectomy and the Fasanella-Servat procedure generally work better in 
patients wi th mild cases of ptosis with better levator function. Large levator resections can 
work with in patients with poor levator function but in a u.niJateral , not bilateral, case. 

29. c. The lateral tarsal strip needs to be attached to the periosteum in side the orbital rim so 
that the eyelid will be well-apposed to the globe. Suturing the strip to the external peri
osteum would leave the eyelid too distracted from the globe, Attachment to the opposite 
eyelid margin and canthal limb would not provide adequate support or place the eyelid in 
the proper position with respect to the globe. 

30. a. The lacr imal sac is located in the anterior medial orbit withi n a bony fossa that is bor
dered by the anter ior and posterior lacrimal crests, to which the anterior and posterior 
crura ofthe medial canthal tendon attach. 

31. a. The initial treatment of canaliculit is is curettage, which may require snip incision of the 
puncta to allow access. Some surgeons advocate initial conservative treatment with warm 
soaks, digital massage, and topical ant ibiotic therapy. 

32. b_ The most common cause of congenita l nasolacrimal obstruction is a membranous 
block of the valve of Hasner at the distal end of the duct Congenital dacryocystoceles 
(amniotoceles) are caused by retained amniotic fluid in the nasolacrimal sac due to proxi
mal and distal obst ruction. 

\ 
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AAPOX. Sec Adult onset asthma wi th periocula r 
xanthogranuloma 

Abducens nerve. See Cranial nerve V I 
Aberrant nerve regeneration. s)'nkincsis and, 203, 

207.221 
Abobotuli numtoxinA. See Botulinu m tox in , type A 
Abscesses 

in dacryocystitis, 275 
orbit al, 43 , 43[ 

Accessory lacrimal glands 
of Krause. 135f. 141 ,244 
ofWotfring. 135/ 141. 244 

ACE. Sec Angiotensin-converting enzyme 
Acetylcholine. synthesis/ release/degradation of, 

botulinum toxin affecting, 218. 2 19/ 
Acetylcholine receptor antibody tests, for myastheni:1 

gravis. 209 
Acroceph:l]os)'nd::l.I.:tyly (Apcr! syndrome), 35 
Acrochordons. 157, 157/ 
Acropachy, in thyroid eye disease,S I 
Acrospiroma. eccrine (dear cell hidradenoma), 162 
Actinic keratosis. 166. 167/ 
Actinomyces 

canaliculitis caused b)', 274 
dacryolith formation and, 266 

Acute lymphoblastic leukemia, orbital involvement 
in ,90 

Acute spastic entropion. 194. 195/ 
Adenocarci noma. sebaceous, 113- 175. 174/ 
Adenoid cystic carcinoma (cylindroma) 

of eyelid , 162 
oflacrimal glands, 87 

Adenoma 
pleomorphic (benign mixed wlllor) 

of eyelid. 162 
of lacri mal gland. 86-87. 86/ 

sebaceous. 161 
Adits. for neck liposuCl ion. 236 
Adnexa. See Ocu lar adnexa 
Adult ,ol1set asthma with periocu lar xa nthogranuloll13 

(AAPOX),85 
Adult ·onset xanthogranuloma (AOX). 85 
Advancement flaps 

fo r can thal repai r, 186 
fo r eyelid repair. 182. 183[' 184, 185 

Affere nt pupillary defects. in traumatic optic 
neuropathy, 105 

Agefaging 
ectropion and (involutional ec tropion ), 190- 193. 

19 1/192/ 
entropion and (involuti ona! entropion). 194- 196, 

195/ 197/ 
extri nsic,229 
eyelid changes associated \\' ilh 

orbital septum cha nges ,md, 138 
skin changes and, 136 
SOOF and, 141 

faci"l ch"nges associ ated wi th 
cosmctic/rejuven"tion surgery and. 22S-229. See 

also specific procedure 
facial ligaments and, 13 1 
fo rehead rejuvenation and , 232. 233/ 
100\'c r face and neck rej uvenation and , 234-23S, 

237/238/ 
midface rejuvenation 'lI1d. 233-234, 234f, 235/ 
pat hogcnesis of, 228- 229 
physical examination of. 229 

int rinsic, 228-229 
periorbital changcs and , 22 1- 222 , 22 1/ 
preseptal cellulitis and , 4 1 

Air celis, e thmoidal (ethmo idal sinuses). 18- 19, 18f 
Albright syndrome, 78 
Allergic aspergillosis sinus itis, 46 
Alpha (u)·i rucrfe ron. for hemangiomas, 64, 152 
Alveolar rhabdomyosarcoma. 77 
Ambl yopia 

in capillary hemangioma. 151 
in congen ital ptosis. 203 
in traumatic ptosis. 181 

AmniOlic membrane transplantation. for eyelid repair 
in burn patients. 181 

Am pulla, 245, 245/ 
Ampullectom),.1i 1 
ANCA. ee Antineutrophil ant ibodies 
Anesthesia (anesthetics) 

for blcpharoplasty. 224 
fo r dacryocystorhinostomy, 26S 
fo r lacrimal probing. 251 

Angiography/arteriography, in orbital evaluation, 3 1 
computed tomograph ic (CTA). 3 1 
magnetic resonance (MRA). 31 

Angiotensin ·convert ing enzyme (ACE), in 
sarcoidosis, 32 

Angula r artery, 246 
eyelids supplied by. 143 

Angula r vein, 246 
eyclids drained by. 143 

Animal bites, eyelid injuries caused by, 18 1 
Ankyloblepharon. 147. 148f 
Annulus ofZinn, II , 12/ 
Anoph thalmia. 33 
Anophthalmic ectropion , 124- 125 
Anophthalmic ptosis, 125 
Anophthalmic socket, 11 7- 127. See (I/so specific aspect 

complications and treat ment of, 122- 125. 122f, 123/ 
contracted , 124. 124.1 
cmu:lcalion "nd. 1[ 7,1 17- 119 
evi sce ration and, 11 7. 11 9- 120 
exente ration and , 11 7, 126- 127, 126/ 
implants and . 119. 121- 122, 121/ 

Ante rior clinoid process. 7/ 
Anterior c ranial fossa. 7/ 
Anterior orbito tolllY. Scc also O rbitoto rny 

incisions for, JOS. losf 
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Antiacetylcholine receptor antibod ies, in myasthenia 
gravis, 209 

Anticoagula nt therapy, facial and eyelid surgery 
and, 189 

Ant imicrosomal antibody, in thyroid eye disease, 48 
Antineutrophil antibodies, in Wegener granulomatosis, 

32,57-58 
Antith yroid antibodies, in thyroid eye disease, 48, SO 
An tithyroid drugs, for hyperthyroidism, 52 
Antiviral agen ts, laser skin resurfacing and, 230 
Antoni A pattern/A ntoni B pattern, in 

schwannomas.76 
AOX. Sec Adult onset xanthogranuloma 
Apert syndrome (acrocephalosyndaclyly), 35 
Apocrine glands of eyelid, 160. See also Glands of Moll 

tumors arising in, 162, 1621 
Aponeurotic ptosis, 206, 2061. 2071 
Arcus marginalis, JO 
Argon laser therapy. fo r trichiasis, 200 
Arteriography. See Angiographyfarteriography 
Arteriovenous fi stulas, 67-69, 681 
Arteriovenous malformations, 67 
Arterit is, giant cell (temporal), 55- 56 
Art ificial lears, for paralytic ectropion, 216 
Asia n eyelid , 136 

epicanthus tarsalis and, 147 
Aspergillus (aspergillosis), 46 
Aspirin, facial and eyelid surgery in patient taking, 189 
Alivan. See Lorazepam 
Auscultat ion, in orbital disorders, 25 
Autoantibodies, in Wegener granulomatosis, 32, 57-58 
Autogenous fascia lata, for fron talis suspension, 212 
AVMs. See Arteriovenous malformations 
Axial displace ment of globe, in orbi tal disorders, 23 

B-cei llymphomas, orbital, 80 
Bacteria, orbital infection caused by 

cell uli tis, 391, 40 
necrotizing fascii lis, 44 

Balloon calheters, in dacryocystorhinostomy, 269 
Balloon dacryoplasty (balloon catheter dilation), for 

conge nital nasolacrimal duct obstruction, 253-255 
Bandage contact lenses, fo r involutional entropion , 196 
Ba nked fascia lata, for frontalis sllspension, 212 
Basal cell carc inoma, of eyelid, 168- 172, 169j. 170/ 
Basal cell nevus syndrome (Gorlin syndrome), 168 
Basal skull frac ture, a rteriovenous fi stula caused by, 67 
BEB. See Benign essential blepharospasm 
Bell phenomenon, in ptosis evaluation, 203 
Benign essential blepharospasm, 21 8-220, 2191 
Ben ign mixed tumor (pleomorphic adenoma) 

of eyelid, 162 
of lacrimal gland, 86-87, 861 

Beta (~)-blockers, fo r hemangiomas, 64 
Beta ( ~)-h emolyt ic group A streptococci, orbital 

necrotizi ng fasciiti s caused by, 44 
Bicanalicular ste nts, fo r canalicular trauma, 272 
Bick procedure, 192 
Bi tes, eyelid injuries caused by, 181 
Blepharochalasis,222 
Blepharophimosis syndrome, 145, 146j. 204 

with congenital ectropion, 145, 146 
with epicanthus, 145, 147 

Hlepharoplasty, 222-227 
complications of, 226 

eyelid retraction, 214, 215, 226 
functional indications for, 222 
infraci liary incision for, for orbitot01l1)', 108[. 110 
laser resurfacing as adjunct to, 230 
preoperative evaluation for, 223 
techniques for. 224-225 

Bleph'lroptosis. See Ptosis 
Blepharospasm 

botulinum toxin for, 218-220, 2191 
essential, 218- 220, 2191 

Blindness. See also Visual loss 
after blepharoplast}', 226 

Hlowout fractures 
of medial orbital wall, 98, 991 
orbital cellulit is following, 42- 43 
of orbital floor, 100~ 1O4, 102/ 

in children, 10 I, 1021 
su rgery for, 101 , 102f, 103- 104 

indications for, 102-103 
Blue nevus, 165 
Blunt trauma, eyelid, J78 
Bone, eosi nophilic granuloma of, 84 
Botox. See Botulinum toxin. type A 
Botryoid rhabdomyosarcoma, 78 
Hotulinulll toxin , 218-220, 219/ 

l)'peA 
for acute spastic ent ropion, 194 
fo r blepharospasm, 218-220, 219/ 
cos metic uses of, 23 1-232 
for hemifacial spasm, 221 
for paral)'tic ect ropion, 216 
ptosis caused by, 208 
for thyroid eye disease, 55 

typc B, for blepharospasm, 218-2 19 
Bowen disease, 167 
Bowman probe, 25 1, 2521 
Breast cancer, metastatic, eyc involvement and, 

91 -92.92f 
Bronchogenic carcinoma, eye involvement <Ind, 92 
IlTOW and fo rehead lift , 232, 2331 
Brow lift , pretrichial approach, 232 
IJrow ptosis, 227-228, 227/ 

dermatochalasis and, 222 , 227 
I3rO\\'pexy, 228 
Bruits, in orbital disorders, 25 
B'I'X- B. See Botulinum toxin, type B 
Buccal mucous membrane graft 

for cicatricial entropion, 198 
for contracted socket, 124 
for eyelid repair, 180 
for eyelid retraction, 215 
for symblepharon , 200 

Buccal nerve, 133, 1341 
Hucci nator muscle, 133, 1331 
Bupivacaine, for blepharoplasty, 224 
Hurns, eyelid, 181 

CA-M RSA. See Comm unit )'-associated MRSA 
Caldwell-Luc procedure, for o rbital decompressionl 

thyroid eye disease, 11 3 
Canal. See $pecific Iype 



Canalicular plugs, for dry ere, 271 
canalicular obstruction and, 263-26'1. 271 
nasolacrimal duct obstruction and, 267 

Canalicula r stent ing 
for canalicular obstruction, 264 
for canalicular trauma, 254J, 272-273 

Canaliculi, lacrimal, 245, 245/ 
absence of, 250 
agenesis/dysgenesis of, 250 
development of, 243 
duplication of, 277 
infection of, 274, 274f See also Ca naliculitis 

obstruction and, 264 
obstruction of, 263-265 

irrigation/probing in evaluation of, 259-261, 
26 1[,263 

reconst ruction of, 186,264-265 
trauma 10, 179,272-273 

obstruction caused by, 264 
Canaliculi tis, 274. 274/ 

lacrimal plug migration causing, 271 
obstruction and, 264 

Canalicu!odacryocyslorhinoslomy. for canal icular 
obstruction , 265 

Canalicu!otomy, for canal iculitis, 274 
Cal1didn (candidiasis), dacryolith fo rma tion 

and,266 
Canthal reconstruction, 179- ISO, IS6-187. See (1/50 

Eyelids, sllrgery/reconstruction of 
Canthal soft tissues, trauma involVing, 

178- ISO 
Canthal tendons, 141 -142 

lateral, 137f, 139f, 142 
medial, 136, 13~f, 141 , 246 
trauma involVing, 17S- ISO 

Cantholysis, for traumatic visual loss, 105 
Canthotomy, lateral 

for orbital decompression, 113, 113/ 
for orbitotomy, lOS/ 
for traumatic visual loss, 105 

Capillary hemangiomas 
ofeyelid,24,151- 152 
of orbit. 24, 63- 64, 6~r 

Capsulopalpebral fascia, 135f, 140 
Carbon dioxide laser 

for hemangioma, 152 
for skin resurfacing, 230 

Carcinoma 
adenoid cystic (cylindroma) 

of eyelid, 162 
oflacrimal glands, 87 

basal cell, of eyelid, 168-172, 169f, 170/ 
sebaceous, 173- 175, 174f 
squamous cell 

of eyelid. In, 173/ 
actinic keratosis and, 166, 172 
in situ 

Bowen disease, 167 
keratoacanthoma, 167- 16S. 167/ 

of orbit. secondary, 89, 90! 
Carcinoma in situ, of eyelid 

Bowen disease, 167 
keratoacanthoma, 167-16S, 167/ 

Ca rotid arteries 
eyelids supplied by. 143 
orbit supplied by, 143 

Carotid cavernous fistula, 67, 6Sf, 69 
Caruncle 
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edema of, in thyroid eye disease, 49 
hypertroph ied, punctal obstruct ion/malposition 

and,263 
Cautery, thermal 

for involutional ectropion, 190 
for involutional entropion, 196 
fo r puncta I occlusion, 271 

Cavernous hemangioma, of orbit, 64-65, 65/ 
Cavernous sinus thrombosis, orbital infection/cellulitis 

and,43 
CD40, orbital fibroblast, thyroid eye disease and, 50 
CDCR. See Conjunctivodacryocystorhinostomy 
Cellulitis, 39(, 40-44 

dacryocystitis and, 275, 275! 
orbital, 41-44, 42f, 421, 43/ 
preseptal, 40-4 I 

Central surgical space (in traconal fat/surgical space), 
10,107['108 

Cervical fascia, 133 
Cervical nerve, 133, 134/ 
Chalnion, 152-154, 153/ 

sebaceous carcinoma misdiagnosed as, 173- 174 
Cheek advancement/rotation flap (MustardC flap), for 

eyelid repair, 185- 186, 185! 
Cheek elevation, in eyelid repair, 184 
Chemosis, in thyroid eye disease, 47f, 49 
Chemotherapy (cancer) 

canalicular obstruction caused by, 264 
for lacrimal gland tumors, S7 
for oplic nerve glioma, 12 
for rhabdomyosa rcoma, 7S 

Children 
enucleation in, 119 
eyelid anomalies in, 145- 152 
orbital capillary hemangiomas in, 63-64, 63/ 
o rbital cellulitis in, 42 
orbital fractures in, 98 
orbital metastatic disease in, 90-91, 91! 
orbital tuberculosis in, 45 
prescptal cellulitis in, 40 

Chloasma, 164 
Chloroma (granulocytic sa rcoma), 90 
Chlorpromazine, retrobulbar injection of, for pain 

control, liS 
Chondrosarcoma, of orbit. 79 
Chorislomas, of orbit, 36 
Choroid, melanoma of, enucleation for, 118 
Chronic lymphocytic lymphoma, SO 
Cicatricial ectropion, 19 1f, 193-194 

after blepharoplasty, 226 
Cicatricial entropion, 197-199, 198f, 199/ 
Cigarette smoking, thyrOid disease and, 52 
Cilia. See Eyelashes 
Cil iary margin, 142 
Ciliary nerves 

long, 17 
short, I If, 17 

Clear cell hidradenoma (eccrine acrospiroma), 162 
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Clef! syndromes. 34-35, 34f. 35/ 
nasolacrimal duct obstruction and . 278 

Clinoid process, anterior. 7/ 
eLL lymphoma. Sec Chronic l)'mphoC}1 ic lymphoma 
Clobetasol. for hemangiomas. 64, 152 
Clonazepam, for benign essential blepharospasm. 220 
Clostridium bOIIl/imml , toxin derived from , 218. See "/50 

IJotulinum toxin 
COl laser. See Carbon dioxide laser 
Collagen plugs. for dry eye, 27 1. See aiso Lacrimal plugs 
Colobomas. eyelid, 150- 15 1, 151/ 
Community-associated MRSA. preseptal cellulitis 

caused by. 4 I 
Compartment syndrome, visual loss after orbital trauma 

:lI1d , 10 1, 105 
Compound nevi, 164 
Compress ive optic neuropathy, in thyroid eye disease. 

49,5 1,53-54 
Computed tomographic angiography (eTA), in orbital 

evaluation. 31 
Computed tomography (Cf scan) 

helical (spiral). in o rbi tal c\'aluation, 26 
in lacrimal drainage c\'aluation, 262 
in orbital evaluation, 25- 26, 25f. 26f 

MRI compared wit h, 28- 29, 28/, 30[ 
Concave (minus) lenses, anophthtllmic socket 

camouflage and, 125 
Conchae (turbinates), nasal, 18, 245f. 246 

infracture of, for congenital nasolacrimal duct 
obstruction. 255 

Congenital anomalies. See ( I{SO specific type 
craniofacial malformations. 34- 35. 34f, 35f 
of eyelid, 145- 152 
or orb;" 33-37, 34f, 3Sj. 36j. 37f 

Congeniltllltlcrimtl\ fis lultl. 277, 278. 278/ 
Congenital ptosis. See Ptosis 
ConjunClivtl, 135f, 141 

epithelium o f, eVtlluation of in pseudoepiphortl, 257 
Conjunctival flaps. fo r symblepharon , 200 
Conjunctivochalasis, puncttli obstruclionJmalposition 

:md.263 
Conjul1C1ivodacryocystorhinostomy 

for canalicular obstruction, 265 
tlfter canthal reptlir, 186 
for punc\'tll disorders, 250, 262 

onnective tissue, eyelid. 1,11- 142 
Connective tissue disorders, vascu litis associated 

with ,58 
Consecutive anophthalmia, 33 
ContaCilenses. bandage, for involutiontll entropion, 196 
Contracted forn ices. tlnophthalmic socket and. 123 
COlllraCied socket, 124, t24f 
Convex (plus) lenses. anophthalmic socket camouflage 

and,125 
Cornea 

epi theli um of, evalu.lli on of in pseudoepiph ora, 257 
irritation of, pseudoepiphora and, 257 
retention of, in evisceration , 120 

Corneal light reflex, eyelid margin distance to 
(margin-reflex distance). in ptosis. 101- 202 , 
202j. 20Sf 

Coronal scalp flap, for orbitotomy, 109 

Corrugator muscle. 17, 131, 133j. 137f 
Corti costeroids (steroids) 

for blowout fractures , 10 1 
fo r hemangiomas. 64, 151- 151 
fo r nonspecific (idiopath ic) orbital inflammation 

diagnosis and. 59 
treatment and , 61 

for thyroid eye diseasC:!, 53- 54 
for traumatic visual loss, 106 

Cosmet ic facial surgery, 228- 229. See also specific 
procedure and Facial surgery 

Cosmetic optics. for anophthalmic socket, 115 
Cranial fossae, anterior, 7f 
Cranial nerve II. See Optic nerve 
Cranial nerve 111 (oculomotor nerve), [If, 11f 

aberrant regeneration of, synkinesis in. 203, 207 
ext raocular muscles innervated by, 11 
levator muscle innervated by, 139 
palsy of, ptosis caused br, 207, 208 

Cranial nerve IV (trochlear nerve). 12f 
extraocular muscles innervated by, 11 

Cranial nerve V (trigem inal nerve) 
facial innervation and, 134 
V I (ophthalmic nerve), 13 

in reflex lea r arc. 244 
V l (maxillary nerve), 13 

Cranial nerve VI (abducens nerve), 12/ 
ex traocular muscles innervated by, 11 

Cranial nerve VII (facial nerve), 17. 133. 134/ 
aberran t regeneration of, synkinesis in , 203, 22 1 
hemifacial spasnl and, 22 1 
palsy of. paral)'1ic ectropion and. 216 
in reflex tear are, 244 
surgical ablation of. for benign essential 

blepharospasm, 220 
Cranial nerves 

extraocular muscles supplied by, II 
orbit supplied by, 13- 17. 16f 

Cranial sutures, premature closure of in 
craniosynostosis, 35 

Craniofacial deft syndromes, 34-35, 34j. 35f 
nasolacrimal duct obstruction and. 278 

Craniofacial dysostosis (Crouzon s)'lldrome), 35, 35[ 
Craniofacial malformations, 34-35, 34f. 35f 

Apert synd rome (acrocephalos}'ndactyly), 35 
craniosynostosis, 35, 35/ 
Crouzon syndrome. 35, 35/ 
Goldenhar syndrollle/oc u]oauricular dysplasia, 

34, ISO 
mandibulofacial dysostosis (Treacher 

ColHns-Fra nceschetti syndrome), 34, 34f 
Craniosynostosis, 35, 35f 
Crawford stent, for nasolacrimal intubation, 253, 254/ 
Creases, eyelid. See E}'elids, creases of 
CrOllwn syndrome (craniofacial dysostosis), 35, 35/ 
Cryotherapy 

for basal cell carcinoma of eyelid, 172 
for trichiasiS, 200 

Cryptophtha.lm os. 152, 152f 
cr scan. See Computed tomography 
Cutaneous horn. 158 
Cutler-Beard procedure. IS3j. 184 



Cylindroma (adenoid cystic carcinoma) 
of eyelid, 162 
oflacrimal glands, 87 

Cysticercosis, orbital invoh'ement and, 47 

Dacryoadenitis, 273-274 
lacrimal gland masses and, 85 
nonspecific orbital inOammation and, 59 

Dacryocystectomy. for lacrimal sac tumors, 277 
Dacryocystitis. 274-276, 275/ 

in nasolacrimal duct obstruction, 251 ,274-275,276 
tu mor associated with, 276 

Dacryocystocele, 255-256, 256/ 
in dacryocystitis, 275 

Dacryocystography 
for lacrimal drainage evaluation, 261-262 
for lacrimal sac tumor evaluation. 276 

D:lcryocystorhinostomy, 267- 270. 269f, 270/ 
for acquired nasolacrimal duct obstrucLion, 267-270. 

269f, 270/ 
(or congenital nasolacrimal duct obstruct ion, 255 

Dacryoliths, 266 
Dacryoplasty, balloon (balloon catheter dilation), for 

congenital nasolacrimal duct obstruction, 253-255 
Dacryoscintigraphy, for lacrimal dl1linage evaluation. 

261-262 
OCR. Sec Dacryocystorhinostomy 
DDT. See Dye disappearance test 
Decompression 

optic canal, for traumatic visual Joss. 106 
orbital. 113- 115, 113f, 1141 

complications of. 116 
for thyroid eye disease. 53, 54,113-115.114/ 
for traumatic visual loss, 105, 106 

Deep mimetic muscles, 13 1- 133, 133/ 
Deep-plane rhytidectomy, 236, 237/ 
Deep superior sulcus de(ormity. anophthalmic socket 

and, 122, 122/ 
Deep temporal fascia. 132f, 134 
Depression of eye (downgaze) 

disorders/limitation of. in bIO\\'out fractures, 100-101 
surgery and. 102 

ptosis exacerbation in, 201 
ptotic eyelid position in, 203 

Depressor anguli oris muscle, 133, 133/ 
Depressor labii inferioris muscle, 133, 133f 
Dermal nevus, 164 
Dcrmalloculodermal mcianoC)10sis (nc\'us ofOla), 

166,166/ 
Derm:llochalasis, 221-222, 221/ 

brow ptosis and, 222. 227 
pseudoptosis and, 210, 2 11f 

Dermis-fat grafts 
after enucleation in child ren, 11 9 
for exposure and extrusion or orbital implant , 123 
for superior sulcus deformity, 122 

Dermoids (dermoid cysts/tumors). orbital, 36-37, 36/ 
Dermolipomas, of orbit. 37, 37/ 
Dexamethasone, for nonsJ>Ccific orbital 

innammalion.61 
Diffuse soft-tissue histiocytosis. See Histiocytosis 
Digital eversion tcst. for cicatricial entropion. 198 

Diplopia 
after blepharoplast)" 226 
in blowout rractures, 100-101 

surgery and, 102 
in thyrOid eye disease, 51, 54 

Distichiasis 
acquired, 143 
congenita l. 143. 150, 151/ 

Distraction test. 195 
Dog bites, eyelid injuries caused by. t81 

Index . 303 

Dog tapeworm (£chillococCl/s grmlllioSlls). orbita l 
infection caused by, 47 

Doppler imaging, in orbital evaluation, 30 
Double convcx il)' deformity, 229. 233 
Double elevator palsy (monocular cle\'alion 

deficiency),205 
Double freeze- thaw technique, for trichiasis, 200 
Down syndrome. congenital ectropion and. 146 
Downgaze 

disorders/limitation of, in blowout fractures, 100-101 
surgery and, 102 

ptosis exacerbation in, 201 
ptotic erelid position in, 203 

Drugs. canalicular obstruction caused by. 264 
Dry-eye syndrome 

in blepll<lrospasrn. 218, 220 
lacrimal plugs for. 271 

canalicular obstruction and, 263-264, 271 
nasolacrimal duct obstruction and. 267 

lymphocytic lacrimal infiltrates and, 88 
Duane/Duane retraction syndrome, syn kinesis in, 

203.207 
Dural cavernous fIStula, 67-68. 69 
Dye disappearance test, 258, 259/ 
Dysport (abobotulinullltoxinA). See Botulinum toxin, 

lypeA 
Dysthyroid ophthalmopathy. See Thyroid eye disease 
Dystonia, f,leial, 218-221,219/ 

Ecchymoses. periorbital, in blowout fractures, 100 
Eccrine sweat glands of eyelid, 160 

tumors arising in, 161-162, 161/ 
ECD. See Erdheim-Chestcr disease 
£clJinococCIIs grmlllioslIs (echinococcosis), orbilal 

inrection caused by. 47 
Ectropion, 190- 194, 191/ 

anophthalmic,124-125 
cicatricial,191/ 

after blepharoplasty, 226 
congenital. 146. 147/ 

in blepharophimosis syndrome, 145. 146 
involutional, 190-193. 191f, 192f 
mechanical, 191f, 194 
paral)'tic. 191f, 216, 217/ 
tarsal. 193 

Edema. eyelid, 154 
in bloh'out rractures. 100 

Edrophoni llm, in myasthenia gravis diagnOSiS, 209 
Elderly palients. See Age/aging 
ElectrolysiS, for trichiasis, 200 
Elevated intraocular pressure, in traumatic optic 

neuropat hy, 105 
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Elevation of eye (upgaze), disorders/ limitation of 
in blowout fractures, 100-iO J 

surgery and, 102 
monocular deficiency (double elevator palsy) and. 205 

Embryonal rhabdomyosarcoma, 77 
Emphysema, oforbil and eyelidS. in blowout fractures, 101 
Encephaloceles, 35 
Endonasal dacryocystorhinostomy, 268- 270, 2701 
Endophthalmitis, evisceration for, 120 
Endoscopic brow and fo rehead lift, 232, 233/ 
Endoscopic brOh' lift, pretrichial approach. 232 
Endoscopic dacryocystorhinostomy, 269 
Endoscopic subperiosteal rnidface lift , 234. 235f 
Endoscopy, nasal, for lacrimal drainage evaluation, 261 
Enophthalmos, 22 

in blowout fractures, 98-100, JOI 
surgery and, 102, 103 

orbital varices and, 66-67 
Entropion, 194- 199 

acute spastic, 194, 195f 
cicatricial, 197- 199, 198f, 199f 
congenital, 149- 150, 150f 
involutional, 194- 196, 195/. 197f 
lash margin, in anophthalmic socket, 125 

Enucleation, 117, 11 7-1 19 
in childhood, 119 
gUidelines for, 118-119 
intraoperative complications of, 119 
ocular prostheses after, 122 
orbital implants after, 121 - 122 
ptosis/extraocular muscle damage and, 119 
removal of wrong eye and, 11 9 
for sympathetic ophthalm ia prevent ion, 11 7, 118 

Eosinophilic granuloma of bone, 84. See (I(so 
Histiocytosis 

Ephelis, of eyelid, 164- 165 
Epiblepharon. 148, 148/. 149/ 
Epicanthus, 147-148, 148/. 149/ 

inversus, 147 
in blepharophimosis syndrome, 145, 147 

palpebralis, 147 
supraciliaris, 147 
tarsalis, 147 

Epidermis, eyelid, neoplasms of, 155. See (1150 Eyelids, 
tumors of 

benign, \58-160, 159f, 160/ 
premalignant, 166, 167f 

Epidermoid/epiderma l cysts 
of eyelid, 158-159, 159f 
of orbit, 36 

Epilation, for trichiasis. 200 
EpimyoepithcliaJ islands, 88 
Epinephrine, with loca l anesthetic 

for blepharoplasty, 224 
for dacryocystorhinostomy, 268 

Epiphora, 256, 257. See also Tearing 
Episcleral (sub-Tenon) surgical space, 107f, 108 
Epithelial cysts, of eyelids, benign, 158-159, 159/ 
Epithelial hyperplasias, of eyelids, 157-158, 157/. 1581 
Epithelial tumors 

of eyelids 
b,nlgn, 157- 160, 157f, 15Sf, 159f, 1601 
in situ, 167-168, 1671 

ofl acrimal gla nds, 86-88, 861 
exenteration fo r, 87, 126 

Epithelium 
conjunctival , evaluation of in pscudoepiphora. 257 
corneal, evaluation of in pseudoepiphof3, 257 
eyelid 

benign lesions of, 157-160, 157/. 158f, I 59/. 1601 
hyperplasia of, 157- 158, 157f, IS8f 
in situ carcinoma of, 167- 168, 167f 

Epstein-Barr vir us, dacryoade niti s caused by, 273-274 
Erbillln :YAG (Er:YAG) laser, for skin resurfacing, 230 
Erdhcim -Chester di sease (ECD), 85 
Erythema, in thyroid eye disease, 48f, 49 
Essentia l blepharospasm, 218- 220, 2191 
Et hanol, retrobulbar injection of, for pain cont rol, 11 8 
Et hmoid bone (la mina papyracea), 6f, 7f, 8, 246 
Et hmoid niT cells/ethmoid sinuses, 18-19, 18! 
Et hmoidnl foramina, anterior/posterior, 6j; 7f, 8-9 
Eurybleplmron, 146- 147, 148f. 149f 
Evisceration, 11 7, 119- 120 

ocular prosthescs after, 122 
Excisional biopsy, 170, 1701 
Excretory Incrimal system, 244- 246, 24Sf See also 

Lacrimal drainage system 
:lIlatomy of. 244-246. 24 5J 
development of, 243 

abnormalities of, 277~278, 278f 
disorders of, 249-278 

Exenteration, 117, 126-127, 1261 
for lacrimal system tu mors, 87, 126,277 

Exophthal momet ry, 23, 231 
Exophthalmos, 22. See also Proptosis 

thyrotoxic. See ThyrOid eye disease 
Exorbitism. 22. See also Proptosis 
External dacryocystorhinostomy, 268, 269f 
External hordeolum (stye), 154 
Extraconal falls urgical space (peripheral surgical space), 

10, 107,107/ 
Extraocu lar muscles, 10- 11 , II! 

damage to 
during blepharoplast}', 226 
in blowout fractures, 100-101 
during enucleation, 11 9 

innervation of. 11 
met astatic disease of, 91 
nonspecific orbit al inflammation involVing, 59, 601 
orbita l implants and, 12 1 
in ptosis, 203- 204 
in thyroid eye disease. 49, 49f, 51 

Ex traoc u1(lr myopathy, in thyrOid eye disease, 49, 49[' 51 
Ex uberant hyperkeratosis (cutaneous horn), 158 
Eye, remova l of. See Anophthalmic socket; Enuclcntion; 

Evisceration; Exenteration 
Eye movements 

control of, ex traocular muscles in, 10- II 
disorders of, 23- 24 

in blowout fractures, 100- 101 
surgery and, 102 

after orbital surge ry, 11 6 
in thyroid eye disease, 23-24 

arter eviscer(ltion, 120 
orbital implants and, 121 
in ptosis, 203-204 



Eye socket. See Socket 
Eyebrows 

direct elevation of, 228 
drooping of (brow ptosis), 227-228, 227/ 

dermatochalasis and, 222, 227 
Eyelashes (cilia), 143 

entropion/ptosis of. Sce also Trichiasis 
in anoph thalmic socket, 125 

in epiblepharon, 148, 148f, 149/ 
fo llicles of, 142/ 

tumors arising in, 162- 164, 163/ 
misdirection of. See Trichiasis 

Eyelid cr utches, for benign essentia l blepharospasm, 218 
Eyelid imbrication syndrome, 155 
Eyelid-sha ring tech niques, in eyelid repair, 185 
Eyelid springs. for pa ralytic lagophthalmos, 217 
Eyelid weigh ts 

for paralyt iC ectropion, 216 
for paralytic lagophthalmos, 216-2 17 

Eyelids 
anatomy of, 134-143, 135f, 137/.139/.140/.142/ 
basal cell carci noma of, 168- 172, 169f, 170/ 
biopsy of, 170, 170/ 

for basal cell carcinoma, [70, 170f 
fo r melanoma, 176 
fo r sebaceous carcinoma, 174 

canthal tendons and, 137f, 141 - 142 
coloboma of, 150-15 1, 151/ 
congenital anomalies of, 145-152 

lesions, 15 t - 152, 152/ 
conjuncti va of, 135f. 14 1 
connective tissue st ructures of, 141-142 
creases of, 135f, 136, 139 

for orbitotomy incision, 108- 109, 10Sf, 110, 
110f, 112 

in ptosis. 202, 202/ 
disorders of, 24, 145- 187. See {llso specific Iype 

acquired, 152- \55 
(ongeni la l, 145-152 
neoplastic, 155- 177. See also Eyelids, {'umors of 
in thyroid eye disease, 24. See I1lso Thyroid eye 

disease 
traumatic, 177- 181. See also Eyelids, trauma to 

ectropion of, 190- 194, 191f See also Ectropion 
congenittl l, 146, 147/ 

edema of, 154 
in blowout fractures, 100 
in thyroid eye disease, 49 

emphysema 0(, in blowout fractures, 101 
entropion of. 1 94~ 199. See (liso En tropion 

congeni tal, 149- 150, ISO! 
epithelium of 

benign lesions of, \ 57-160, 158f.159f. 160/ 
h)'perplasia of, 157- 158. 157f. 158f 
in situ carci noma of, 167- 168, 167f 

eversion of. See Ectropion 
floppy, 154- 155, 154f 
folds of, 136, 139 
fusion of(ankyloblephtlron), 147, 148/ 
glands of. See I1lso specific Iype 

tumors of 
benign, 160- 164, 16 1f, 162f, 163f 
malignant, 173-175, 17'lj 

horizontal shortening/tightening of 
for cicat ricia l ectropion, 193 
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for involutional ectropion. 190. 192-1 93, 192/ 
for involutiontll entropion, 196 

inversion of. See Entropion 
keratosis of 

;!Ct ini c, 166, 167/ 
seborrheic. 157-158, 157f 

Itlcemtions of 
canthal tissue involved in, 178- 180 
lid margin involved in, 178, 179f 
lid margin not involved in, 178 
ptosis caused by, 210 
repair of, 178, 179- 180, 1791 See also Eyelids, 

surgeryfreconstruction of 
secondary, 180-18 1 

lower 
blepharoplasty on, 222-223, 223, 225 

laser resurfacing as adjunc t to, 230 
visual loss after, 226 

crease 0(, 136 
fo r orbilotomy incision, 110, II Of 

horizontalltlxityof 
in involutional ectropion, 190 
in involutional entropion , 194- 195 

reconstruction of, 182, 184-186, 185/ 
retractors of, 135f. 140 

in invol utional ectropion, repair of, 193 
in involutional en tropion, 194-195, 196/ 

repai r of, 196, 197/ 
reverse ptosis of, 207 
vertical elevation of, for paralytic ectropion, 2 16 

Tntllpositions of, 190-227. See (lIsa specific Iype 
margin of, 142, 142/ 

distance from corneal reflex and, in ptosis, 
201 -202, 202j. 205/ 

lacerations of, 178, 179/ 
nevus involVing, 164, 165/ 
repair of, 178, 179f, 183- 186, IS3/. 185/ 
sebaceous carc inoma arising in, 174 

orbital fa l and, 135j, 138 
orbital septum and, 135f, 137-138 
orbital tumors originating in, 88 
pleXi form neurofibroma involving, 24 
protractors of, 136, 137f 

spasms of (benign essential blepharospasm), 
218-220,219/ 

reconstruct ion of. See Eyelids, surgery/reconstruction of 
retraction of, 213- 216 

after blepharopltlsty, 214, 215, 226 
ill Parinalld syndrome, 214 
in thyroid eye disease. 47f. 49, 51,54,213- 214, 

2 14f, 215 
proptosis differentiated from. 213- 214 

treatment of, 215- 216 
retractors of. 135f, 138~1 40 . 139/ 

in involutiona l ectropion , repn ir of, 193 
in involutiona l entropion, 194-195, 196/ 

repair of, 196, 197f 
sk in of. 135f, 136 

excessive removtll of. in blepharoplasty. 226 
preoperative assessment of, 229 
redu ndancy of. See Dermatochalasis 



306 • Index 

squamous cell carcinoma of, 172, 1731 
actinic keratosis and, J 66, 172 
in situ 

Bowen disease, 167 
keratoacanthoma, 167-168, 167/ 

subcu taneous tissue of, 135f, 136 
suborbicu laris (at pads and, 13Sf, 14 J 

mid face rejuvenation surgery and (SOOF lift), 
233, 234f 

surgery/reconstruction of, 18 1-187 
for basal cell carci noma, 171 
for b\epharophimosis syndrome, 145 
bJepharoplasty> 222- 227 
for defects involving eyelid margin, 183-186, 

183f, 18S! 
for defects nOI involving eyelid margin, 182 
for epicanthus, 148 
for euryblepharon, 147 
for eyelid retraction, 215- 216 
history and examination in patient conSidering, 

189-\90 
laceration/trauma repa ir and, 177, 178-180, 179f, 

180- 181, 181-187 
lateral canthal defects and, 186 
med ial canthal defects and, IS6-IS7 
aft er Mohs micrographic surgery, 171 
preoperative considerations and, IS9- 190, 229 
principles of, IS2 
priorit ies in, 181 -I S2 
for ptosis repai r, 210-213, 212/ 

in blepharophimosis synd rome, 145 
for thyroid eye disease, 53, S4 

symblepharon and, 199-200 
tarsus of, 135[' 140- 141, 140/ 
trauma to, 177- 181 

bite wounds (dog and human), 18 1 
blunt, 178 
burns, 181 
penetrating, 178-ISO, 179/ 
ptosis caused by, 181, 210 
repair of, 177, 178- 180, 179f, 180-I SI, 181- 187. 

See also Eyelids, surgery/ reconstruc tion of 
secondary, 180- 181 

tumors of, 155- 177 
benign, 157- 166 

adnexal lesions, [60-164, 161f, 162f, 163/ 
epithelial hyperplasias, 157-1 5S, 157f, 158/ 
epithelial lesions, 158- 160, 159[, 160/ 
melanocytic, 164- 166, 165f, 166/ 

biopsy in evaluation of, 170, 170/ 
clin ical evaluation/diagnostic approaches to, 155-156 
malignant, 155- 156, 168- 177 

basal cell carcinoma, 168- 172, 169[, 170/ 
in situ epithelial, 167- 168, 167/ 
Kaposi sarcoma, 176- 177, 177/ 
melanocytic (melanoma), 175-176, 176/ 
Merkel cell carcinoma, 177 
predisposing factors and, 155- 156 
sebaceous gland carcinoma, 173- 175, 174f 
squamous cell carcinoma, 172, 173/ 

actink keratosis and, 166, 172 
in situ 

Bowen disease, 167 
keratoacanthoma, 167- 168, 167[ 

mecha nical ptosis caused by, 210 
premalignant 

epidermal, 166, 167/ 
rn elanocytic, 168 

signs suggesting, 156 
uppe r 

blepharoplasty on, 222, 223, 224- 225 
crease of, 135f, 136, 139 

fo r orbitotomy incision, 108- 109, 108f, 112 
in ptosis, 202, 202/ 

drooping of. See Ptosis 
fold of, 136, 139 
reconstruction of, 182, 183- 184, 183/ 
retractors of, 138- 140, 139/ 

vascular supply of, 143 
vertical splitting of, for orbitotomy, 108[' 109 

Face. See also IHlder Facial 
aging affecting 

cosmetic/rej uven ation surgery and, 228- 229. See 
also specific procedure 

facial ligaments and, 131 
forehead rejuvenation and, 232, 233/ 
lower face and neck rejuvenation and, 234- 238, 

237/238f 
mid face rejuvenation and, 233- 234, 234f, 235/ 
pathogenesis of, 228- 229 
physical examination and, 229 

anatomy of, 131 - 134, 132[' 133[' 134/ 
Face-lift, 235- 236, 237/ 

SMAS and, 131 ,236,237/ 
Facial clefts, 34- 35, 3'if 35f See also Craniofacial 

malformations 
nasolacrimal duct obstruction and, 278 

Facial dystonia , 218 - 221, 219/ 
Facial muscles, 13 1- 133, 133/ 
Facial nerve. See Crania l nerve VII 
Facial neurectomy, for benign essential 

blepharospasm, 220 
Facial paralysis/weakness, 2 16- 218 

ect ropion and, 191f, 216, 216/ 
lagophthalmos and, 216-217 

Facial surgery, 228-238. See also specific procedure and 
Eyelids, surgery/reconstruction of 

aging face and, 228- 229 
anatomy and, 131-134, 132f, 133f, 134f 
communication and, 228, 239 
cosmetic surgery, 228-229 
hi story and examination in patient conSidering, 

IS9-190 
preoperat ive considerations and, 189 
rejuvenation surgery, 230-238 

botulinum toxin , 231 - 232 
forehead rej uvenation, 232.233/ 
laser skin resurfaCing, 230-231 
lower face and neck rejuvenation, 234- 238, 

237f, 238f 
midface rejuvenation, 233-234, 234[, 235/ 

Facial vein, eyelids drained by, 143 
Fasa nel la-Se rvat procedure (tarsoconjunctival 

mi.ill erectoIllY), for ptosis correction, 212 
Fascia lata, autogenous and banked, for frontalis 

suspension, 212 
Fascia lata sling, for paralytic ectropion , 216 



Fasciitis, necrotizing, of orbit, 44 
Fat 

orbital, 10-1 1, J)5f, 138 
retro-orbicularis oculi (ROOF). 141 
sub-brow, 135f. 14 1 
suborbicularis oculi (SOOF/suborbicu laris fat pads), 

135f, 141 
mid face rejuvenation surgery and (SOOF lift), 

233,234/ 
Fat-su ppression techniques, in MR[, 27f. 28 
Fibroblasts, orbital, in thyroid eye disease. 50 
Fibrosarcoma, of orbi t. 79 
Fibrous dysplasia of orbit. 78, 79/ 

secondary, 89 
Fibrous histiocytoma, omital, 78 
Fibrous tumor. solitary. of orbit. 78 
Fine-needle aspirntion biopsy (FNAB), of orbit , 115 
Fissures 

orbita l, 6f, 7f, 9 
inferior. 6[. 7[. 9 
superior, 6[. 7[. 9 

palpebral,142 
in infants and children, congenital ,I,Pidening of 

(euryblepharon). 146-147. 148[. 149/ 
vcrtical height of. in ptosis, 202. 202/ 

Fistulas 
arteriovenous. of orbit , 67-69, 68J 
carotid cavernous, 67. 68[. 69 
dural ca\'ernous, 67-68, 69 
lacrima l-Clltnneous, congenita l. 277, 278, 278/ 
lacrimal gland, congenital, 277 

Fitzpatrick skin type. 229 
FLAIR (fluid-attenuated inversion recovery) 

technique. 28 
Flaps 

fo r canthal repil ir, 186 
conjunctiva], for symblepharon, 200 
coronal scalp, for orbitotomy, 109 
for eyelid repair, IHO, 182 

in burn patients. 181 
for symblepharon. 200 

Floppy eyelid syndrome, 15'1- 155. 154J 
Fluid-attcrm:lIed inversion recovery (J:LAIR) 

techn ique, 28 
Fluorescein, in pseudoepiphora evaluation, 257-261, 259/ 
FNA lt See Finc·ncedle aspiration biopsy 
Follicular cen ter lymphoma. of orbit, 81 
Foramcn (foramina) 

ethmoidal, anterior/posterior, 6f, 7[. 8-9 
oculomotor. I\, 12/ 
optic, 9 
rOlU ndum,6J 
supraorbital, 6, 6/ 
zygOTnaticofacial,6J 

Forced duct ions, in blowout fractures, 101 
surgery and. 102 

Forehead 
drooping of (brow ptosis). 227- 228, 217/ 

dermatochalasis and, 222, 227 
surgical rejuvenation of, 232, 233/ 

Forehead flap 
fo r c:rnthal repa ir, 186-187 
for eyelid repair, 183/ 

Forehead rejuvenation, 232, 233/ 

Foreheadplasty, 232, 233/ 
Foreign bodies, intraorbital. 104 
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Fornices. contracture of. anophthalmic socket and, 123 
Fossae 

anterior cranial, 71 
lacrimal, 5. 6/ 
pterygopalatine,7f, 9 
for trochlea of superior oblique tendon, 5-6 

FramE'S (spectacle), anophthalmic socket camounage 
and,125 

Freckle 
of eyelid, 164- 165 
Hutchinson melanotic (lentigo maligna/precancerous 

melanosis),168 
I:rontal bone, 6[. 7J 
Frontal/temporal nerve, 12f. 13, 133-134, 133/ 
Frontal sinuses, 7f. 18, 18! 
Frontalis muscle, 17, 131, 132[' 133f, 135f, 137J 
Frontal is sli ng, for blepharophimosis syndrome 

correction, 145 
Frontalis suspension, for ptosis correction . 

212-213,2 12/ 
Frontoethmoidal incision, for o rbi totom)', 108f. 110- 111 
J:rontoethmoidal suture, 7 
Frontol)'gomatic suture, 6, 6/ 
Full-thickness eyelid biopsy, 170/ 
Fu ll-thickness pentagonal resection, for trichiasiS, 200 
I'ungi, orbital infection caused by 

aspergillosis, 46 
exenteration in management of, 126 
zygorn)'cosis/mucormycosis/ph)'comycosis, 45- 46 

exenteration in management of, 45, 126 

Gadolinium, 28 
GCA. See Giant cell (tempora l) arteritis 
Geneml anesthesia, for lacrimal probing, 25 1 
Giant cell (temporal) arteritis, 55-56 
Glabellar flap, for ca nthal repair, 186- 187 
Glan ds of Krause, 135f. 141. 244 
Glands of Moll, 142f. 160. See (llso Apocrine glands 

hidrocystoma arising in, 162. 162J 
Glands of\Volfring, 135f. 141, 244 
Glands of Zeis, 142f. 160 

hordeolum caused by infection of. 154 
sebaceous adenocarcinoma arising in, 173 

Glioblastomas, optic nerve (malignant optic 
gliomas),69 

Gliomas, optic nerve/pathway/chiasm, 69-72, 70/ 
malignant (glioblastomas), 69 
in neurofibromatosis, 69, 71. 73 

Globe 
displacement of 

in orbital disorders. 22-23 
after orbi tal surgery, 116 

orbi tal tumors originating in, 88 
ptosis of, in blowout fractures, iOl 

Glycosaminogl)·cans. in thyroid eft: disease. 50 
Goblet ceUs, 141 

mucin tear secretion by, 244 
Gold eyelid weights 

for paralytic ectropion , 2 16 
for paralytic lagophthalmos, 216-217 

Goldenhar syndrome, 34. 150 
Gorlin syndrome (basal cell nevus syndrome), 168 
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Gradient echo MR sequences, 28 
Grafts 

fo r canthal repair, 186 
for cicatricial ect ropion, 193- 194 
for cicatricial entropion, 198, 199 
dennis-fat 

after enucleation in ch ildren, JI 9 
for exposure and extrusion of orbital impl ant. 123 
for superior sulcus deformity. 122 

for eyelid repair, 180. 182, IS3! 
in burn patients, 18 1 

fo r eyelid retrac tion. 215 
mucous membrane 

for cicatricial entropio n, 198 
for contracted socket , 124 
for eyelid repair, 180 
for eyelid retrac tion, 215 
for symblepharon , 200 

scleral patch. for exposure and extrusion of orbit al 
implant. 123 

for symblepharon , 200 
tarsoconjunctival 

for cicatricial entropion, 199 
for eyelid repair, 180. IS3/. 184, 185f, 186 

Gran ulocytic sarcoma (ch loroma), 90 
Granulomas, eosinophilic, orbital, 84 
Granulomatosis, Wegener, 32, 56-58, 57/ 
Graves hyperthyroidism/ophthalmology/eye disease, 47. 

48,5 1. See also Thyroid eye disease 
Gray line, 137, 142 
Group A p~hemolytic st reptococc i, orbital necrotizing 

fascii tis caused by, 44 
Guerin (Le Fort I) fracture, 95, 96/ 

Hnelllophillls illfluellzne 
orbital cellulitis caused by, 42 
preseptal cellulitis caused by. 40 

Hair follicles, of eyelid (lash follicles). 142! 
tumors arising in , 162- 164, 163/ 

Hamartomas, of orbit, 35-36 
Hand-Schuller-Ch ristian disease/syndrome. See also 

Histiocytosis 
orbital involvement in , 84 

Hard palate composite grafts 
fo r eyelid repair, 180 
for eyelid retrac tion, 215 

Hashimoto t.hyroiditi s, thyroid eye disease and, 47, 
48,51 

Hasner, valve of, 245j. 246 
nasolacrimal duct obstruct ion and, 243, 246. 250 

Helical (spiral) computed tomography, in orbital 
evaluation, 26 

Hemangiomas (hemangiomatosis) 
of eyelid, 24, 151- 152 
of orbit 

capillary, 24, 63-64, 63! 
cavernous, 64-65, 65! 

Hemangiopericytoma, of orbit, 65 
Hemifacial spasm, 22 1 
Hemorrhages 

orbital, 69,104 
after blepharoplasty, visual loss and , 226 
in blowout fractures, 10 1 

from orbital lymphatic malforma tion , 65, 66 
postoperative, 11 6 

retrobulbar. after blepharoplasly, visual loss ;Ind, 226 
Herbal supplement s, cessati on of before surgery, 

[89- 190 
Hering's law of motor correspondence, eyelid retraction 

and.214 
Herpes sim plex virus. skin infection after laser 

resurfaci ng caused b)', 231 
Herrick Lacrimal Plug, canalicular obstruct ion and, 263 
Hertel exophthalmomctcr, 23, 2Jf 
HFS. See Hemifacial spasm 
Hidradenoma, clear cell (eccri ne acrospiroma), 162 
I-lidrocystoma 

apocrine, 162, 162f 
eccrine, 161 

High-grade lymphoma, or orbit, 8 [ 
Histiocytoma. fibrous, of orbit, 78 
Histiocytosis (Langerhans cell histiocytosis/histiocytosis 

X/diffuse soft tissue histiocytosis), orbital 
involvemen t in , 84 

HIV infection/A IDS 
Kaposi sarcoma in, [76- 177, 177f 
mollu scum coniagiostllll in, ! 59 

Hodgkin disease, orbital, lymphoma and, 80 
Hordeolum, 154 

external (stye), 154 
internal, 152, 154 

Horizontal eyelid shorleningllighlen ing 
for cicatricial ectropion , 193 
for involut ional ectropion, 190, 192- 193, 192f 
for involution al entropion, 196 

Horner muscle, 136,246 
Horner syndrome, 17,204, 204! 

congenital, 207 
in neuroblastoma, 9 1 
pharmacologic testing for, 204, 204/ 
ptosis and, 204, 204j. 207 

Hughes/modified Hughes procedure, in eyelid repa ir, 
185.185f 

Human bites, eyelid injuries caused by. 181 
1·luman papillomaviruses, c)'elid infections caused by, 

158. 158f 
Hutchinson melanotic rreckle (lentigo malign a/ 

precancerous melanosis), 168 
Hyaiu ronan , in thyroid eye disease, 50 
Hybridization, in lymphoma diagnosis, 83 
Hydat id cyst, orbital infection caused by rupture of, 47 
I-Iydrm..-yapatite orbital im plants, 121. See lIlso Orbi tal 

im plants 
Hyperglobus,22 
Hyperkeratosis, exuberant (cutaneous horn), 158 
Hyperlipoproteinemias, xanthelasma associated with, 

160.160f 
Hyperpigmentation, after laser skin resurracin g, 230 
Hyperpl asia 

epithelial, of eyelid, [57-158, IS?/. 158! 
lymphoid, of orbit. 79-84, 8 I/. 82/ See also 

Lymphoproliferative lesions 
pseudoepitheliomatous, 158 
sebaceous, 160- 161 

H)'Pertelorism (telorbitism), 22 
in craniosynostosis, 35 



H}'Perthyroidism 
Graves. 47. 48. 51. See also Thyroid eye disease 
treatment of. 52-53. 53 / 

H)'P0esthesia. in infraorbital nerve distribution 
in blowout fractures, 9,19,101 
after orbital surgery. 116 

Hypoglobus. 22 
Hypothyroidism. thyrOid eye disease and. 5 1 

Ice-pack test. for myasthenia gravis, 209 
ichthyosis. congenital ectropion and, 146 
Idiopathic orbital innammatory syndrome. See 

Nonspecific orbital innammation 
Illllllunoglobulin G (lgG), in thyrOid cye disease. 50 
Implants. orbital. 119. 121 - 122, 121[ 

for blowou t fractures. 103 
in chi ldren. 119 
exposure and extrusion of, 123, 123f 
for superior sulcus deformity, 122 

Incisional biopsy, 170, 170f 
Incisions. for orbital surgef)', 108, 108f 
Inclusion cysts, epidermal, of eyelid, 158- 159, 159f 
Incobotulinumtox inA. Sec Botulinullltoxin, type A 
Infection (ocu lar) 

canalicu lar obstruction caused by, 264 
lacrimal s)'stem, 273-276. 274f. 275f 

Inferior meatus, 245f, 246. See also Inferior turbinate 
Inferio r oblique muscles, 10, 135f 

nerves supplyi ng. 11 
Inferior orbital fissure. 6/. 7f, 9 
Inferior rectus muscles. 10, 135f 

injury of in orbital Ooor fractures. 100- 101 
nerves supplying, II 
surgery of. for orbit al noor fracture, 101. 102/ 

Inferior tarsal muscle, 140 
Inferior turbinate. 18. N5f, 246 

infracturc of, for congenital nasolacrim<ll duc t 
obstruction, 255 

lnferol<ltera l displacement of globe. in orbital 
disorders, 23 

lnferonlt'd ial displacement of globe. in orbital 
di sorders. 23 

Inflammation (ocu lar) 
canalicular obstruction caused by, 264 
nasolacrimal duct obstruction caused b)'. 267 
orbi tal. 39, 39/, 47-61 

Infraciliary blepharoplast)' incision. for orbitotomy. 
108['110 

Infracture of turbinates. for cOllgenital nasolacrimal 
duc t obstruction. 255 

Infraorbital canal, 8 
Infraorbital foramen, 61 
Infraorbital groo\'e, 8 
Infraorbital nerve, 9, I If. 19 

hypoesthcsia in distribution of 
in blowout fract ures, 9. 19,10 1 
lifter orbital surgery, 116 

Inspection. in orbital disorders, 22-24, 2Jf, 24f 
Insulin-like growth factor I, in thyroid eye disease. 50 
Interferon-ct, for hemangiomas. 64,152 
Interleukin -6, thyrOid eye disease and , so 
Intcrleukin-8, th)'fOid eye disease and . so 
Intermusc ular septum, 10 
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Inte rnal dacryocystorhinostomy, 268,269 
Internal hordeolum. 152, 154 
Inte rpillpebral fissure. vertical, height of, in ptosis. 

202,202j 
Intrilcona l fat/surgical space (central surgical space), 10. 

107f, 108 
[ntradiploic epidermoid cyst, 36 
Intraocular pressure, elevated, in traumat ic optic 

neuropathy. 105 
Intraocular tumors 

cana licular obstruction and, 264 
enucleat ion for, 117-1 18 
exenteration for. 117, 126- 127, 126f 
nasolacri mal duct obst ruction and. 267 

Intraorbital foreign bodies, 104 
Intraorbital pressure, in traumatic optiC 

neuropathy, 105 
Intraorbital region of optic nerve. 5,10 

lengt h of. 5t, 10 
Intubation. lacrimal 

for acquired nasolacrimal obstruction, 267 
for canalicular obstruc tion , 264 
for canalicular trauma . 272-273 
for congenital lacrimal drainage obstruction, 

252-253,254f 
Involutional ectropion, 190-193, 191/ 192f 
Involutional entropion. 194- 196, 195f, 1971 
Involutional stenosis. nasolacrimal obstruc tion caused 

by. 266 
Iodine, radioactive 

for hyperthyroidism, 52-53 
nasolacrimal duct obstruction and. 267 

Irrigation , o f lacrimal dminage system 
for acquired obstruction, 259. 2601 
fo r canalicular obstruction. 259- 261 , 26 1J. 263 
for canalicular trauma . 272 
for congenital obstruction, 25 1- 252.2531 

Isot retinoin. laser skin resurfaci ng contraindicated in 
patients taking. 231 

Jaw-winking ptosis/syndrome, Marcus Gunn, 203. 207. 
208! 

Jones I and Jones II tests. 259 
Jones tubes, 186,265 
Junctional nevus, 164 
Juvenile xanthogranuloma, 85 

Kaposi sarcoma, 176- 177, 177/ 
Kasabach-Mcrritl syndrome, 63 
Keratoacanthoma. eyelid, 167- 168. 167f 
Keratosis 

actinic. 166, 1671 
seborrheic, 157- 158, 157f 

Klonopin. Sec Clonazepam 
Krause. glands of, 135j. 141 ,244 

Lacerations 
canallcuiar, 179.272-273 
eyelid 

ca n(halt issue involved in, 178- 180 
lid margin involved in, 178. 1791 
lid margin not involved in, 178 
ptosis caused by. 210 
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repair of, 178, 179- 180, 179f See also Eyelids. 
surgery/reconstruction of 

secondary, 180-181 
lacrimal sac/ nasolacrimal duct, 273 

Lac rimal artery. Ilf 
eyelids supplied by, 143 

Lacrimal bone, 6f, 7f 
Lacrimal canalicul i. See Ca naliculi 
Lacrimal-cutaneous fistula. congenital. 277. 278j 
Lacrimal drainage system, 244-246, 245f See also 

Nasolacrimal duCI 
lmatamyof, 244-246, 245/ 
development of, 24 3 

abnorm alities of. 277- 278. 278/ 
diagnostic lests fo r evaluation of, 258-262, 259/, 

260f, 261/ 
disorders of, 249-278. See also Tearing 

infectiolls, 274-276, 274f 2751 
neoplastic, 276-277 

canalicular obstruction and, 264 
nasolacrimal duCI obst'ruction and. 267 

traumatic,272- 273 
duplications in, 277 
irrigation of 

for acquired lacrimal drainage eV:llu:ltion, 259, 2601 
fo r canalicular obstruction, 259-26 1, 26 If, 263 
fo r canalicular trauma, 272 
for congenital lacrimal drainage management, 

25 1-252,253/ 
obstruction of 

acquired,256-270 
evaluation of, 256-262, 259f, 260f, 261/ 
neoplastic causes of, 264 

in canalicular disorders 
acquired,263-265 
congen ital, 250 

congenital, 249-256 
evaluation of, 249 

dac ryocystocele and, 255-256. 2561 
diagnostic lests for evaluat ion of, 258-262, 259f, 

260f, 26 1/ 
examination in patient with, 257-258 
history in patient with, 256-257 
lacrimal outflow eval uation in patient with, 258 
nasolacrimal dllct obstruction 

acquired, 266-270, 269f. 2701 
congenital, 250-255, 252f, 253/, 254j 

pseudoepipnora evaluation and, 257-258 
in punctal disorders 

acquired,262-263 
congenital,250 

reconstruction of, 186 
after medial can thal basal cell carcinoma 

removal, 17 1 
therapeutic closure of, 271 

L<tcri mal ducts, 244 
Lacrimal fossa . 5, 61 
Lacrimal gland fistula, congenital, 277 
Lac rimal glands, 17,243-244. See also Lacrimal system 

accessory, 135f, 141 ,244 
anatomy of, 243 - 244 
development of, 243 

abnormalities of, 277 
infection of. See Dacryoadenitis 

nonspecific orbital inflammation involving. 59, 61 
sarcoidosis involving, 58- 59 
tumors of, 85-88 

epithelial, 86-88, 86/ 
exenteration for, 87,126 
nonepithelial,88 

Lacri mal intubation 
for acquired nasolacrimal obstruction, 267 
for canalicular obstruction, 264 
for canalicula r tmuma, 272-273 
fo r congenital lacrimal drainage obstruction, 

252-253,254/ 
Lacrimal nerve, 12f. 13 

in retlex tea r arc, 244 
Lacrimal outflow eval uation, 258 
Lacrim al plugs, for dry eye, 271 

canalicular obstruction and, 263-264, 271 
extrusion/migration of, 27 1 
nasolacrimal duct obstruction and, 267 

Lacrimal probing 
fo r acquired nasolacri mal duct/canalicular 

obstruct ion, 261 
for ca nalicular trauma, 272 
for congenital nasolacrimal duct obstruct ion , 

250- 25 1, 251-252, 252f, 253/ 
Lacrimal pump, 136,246,2471 

eva luation of func tion of, 258 
Lacrimal sac (tear sac), 245/, 246 

cast formation in (dacryoli tns), 266 
development of, 243 
distension of, 249 

in dacryocystitis, 275, 275f, 276 
in dacryocystocele, 255, 256/ 
in dacryolith, 266 
in nasolacrima l duct obstruction, 258, 261, 

266,267 
neoplasm causing, 267 

e\'aluat ion of, 258 
intlammation of, 274- 276. 275J See also 

Dacryocystitis 
trauma to, 273 
tumors of, 275- 277 

Lacrimal scintigraphy, for lacrimal drainage evaluation, 
261 - 262 

Lacrimal system, See (1/50 specific sfrrlclure 

anatomy of, 243-246, 245/ 
development of, 243 

abnormali ties of, 277- 278, 278f 
disorders of, 249- 278. See also Tearing 

acquired,256- 270 
congenital,249-256 
developmental abnormali ties, 277-278 
infection, 273-276, 274f, 275f 
neoplastic, 85- 88, 276-277 
therapeutic closure of drainage system for, 271 
traumlltic, 272- 273 

exc retory apparatus of. 243, 244-246, 245f See also 
Lacrimlll drainage system 

intubation of 
for acquired nasolacrimal obstruction, 267 
for canalicular obstruction, 264 
for canalicular trauma, 272-273 
for congenitallacrill1:ll drainage obstruct ion, 

252-253.254/ 



physiology of, 246, 247/ 
secretory appar:ltus/function o f, 243, 243-244. See 

also Lacrimal glands 
tumors of, 85-88, 276-277 

canalicular obstruction and , 26'1 
nasolacrimal duct obstruction and. 267 

Lacri mal vein, I I/ 
Lacri mation, 256. See (liso Tearing 
Lagophthalmos 

after blepharoplasty, 226 
paral}rtic, 216- 217 

gold weight loading for, 216-2 17 
in paralyti c ectropion, 216 
in ptosis, 202 

after repair, 213 
Lamellar deficiency, surgery for eyelid retraction 

and, 215 
Lamina papyracea (ethmoid bone), 6J. 7f, 8, 246 
Langerhans cell histiocytosis (h istioC)'tosis X), orbita l 

jll\'olvement in , 84 
Laser therapy (laser surgery) 

for dacryocystorhinostomy, 269 
for hemangiomas, 64.152 
for punctal occlusion. 27 1 
for skin resurfaCing, 230-23 1 
fo r trichiasis, 200 

Lash follicles. 1421 
tumors arising in. 162- 164. 1631 

Lash margin entropion, in anophthalmic socket. 125 
Lateral canthal defects. repair of, 186 
Lateral canthal tendon. 137f, J 39f, 142 

trauma involving. 178- 180 
Lateral canlhoto l11)'. See Canthotomy 
Lateral flare. in thyroid-related ('yelid retraction, 

214,2 15 
Lateral orbital tubercle of Whit nail , 6, 6f, 71 
Lateral orbital wall, 6-7 
Lateralorbitotomy, 11 2- 113. Sec a/51) Orbitotomy 

incisions for, 108, 1081 
Lateral rec1'US muscles, 10, III 

nerves suppl ying, II 
Lateral tarsal strip operation 

for cicatricial ec tropion. 193 
for involutional ectropion. 190. 192[ 
for involutional cmropion. 196 

Law of motor corr('spondence, Hering's, eyelid 
retraction and, 214 

Laly-T procedure, for involutional ect ropion . 
192-193 

Le Fort fractures. 95. 961 
Lenses. anophthalmic socket camounage and 

concave (minus), 125 
convex (plus). 125 

Lentigo (lentigines) 
senile, 165 
Simplex (si mple lentigines), [65 
solar, 165 

Lentigo maligna (Hutchinson melanotic freckle/ 
precancerous melanosis) , 168 

Lentigo maligna melanoma, 168, 175 
Lelterer-Siwe disease/syndrome. Sec "Iso Histi ocytosis 

orbital involV('menl in, 84 
Leukem ia, orbital involvement and. 90- 91 
Levator anguli oris muscle, 133, 1331 
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Levator aponeurosis, 135f, 138- 139, 139[ 
horns of. 138. 1391 
laceratio n of. 178 
ptosis and, 206, 206f, 207f, 210 
repair of. for ptosis correction , 211 

Levator labii supcrl oris a laeque nasi muscle, 133, 133[ 
Levator lubii supcrioris muscle, 133, 133/ 
Levator muscle (levator puJpebrue superiori s), 10, 13 5f, 

138, 139 
evaluation of function of, in ptosis, 202, 202f, 2031 
external (transcutaneous) advancement of, for ptosis 

correction, 211 
innervation of. 11 , 139 
laceration of, 178 
in myasthenia gravis/myogenic ptosis, 205 
in traumatic ptosis. 210 

Lid lag, in thyroid c)'e disease. 5 1 
Lid margin. See Eyelids, margin of 
Lidocaine 

for blepharoplasty. 224 
for dac ryocystorhinostomy, 268 

Ligaments. See specific ligament 
Ligh t, corneal reflex \0, eyelid margin distance to 

(margin-reflex dist'ance), in ptosis. 201-202, 
202J, 205J 

Liposarcomas. of orbit. 79 
Liposllction, neck, 236-238 
Lr.,'ls. See Lymphatic malformation 
Localaneslhesia 

fo r blepharoplaslY. 224 
for lac rimal probing, 251 

Lockwood. suspensory ligament of (Lockwood 
ligament). 138. 140 

Longitudinal relaxation time (TI ), 26-27 
Loralepam. fo r benign essential blepharospasm, 220 
Lower e}'elid. See Eyelids. lower 
Lower e)'elid re\'erse ptosis, 207 
Lower face and neck rejuvenation. 234-238, 237f, 238f 
Lubricants. for paral ytic ectropion, 216 
Lung ca nce r, cye involvement and. 92 
Lymph node biopsy 

in eyelid melanoma , 176 
in sebaceous adenocarcinoma, 174- 175 

Lymphatic malformations (lymphangiomas), 
65-66,66J 

Lymphatics, eyelid, 143 
Lymphoid hyperplasia. See illso Lymphoproliferative 

lesions 
of orbit. 79-84 

Lymphoid tissues, mucosa-associated (MALT), 
Iymphollla of, 80 

Lympholllas. orbita l, i9-84, 8 If, 82/ 
lacrimal gland origin and. 82, 83 
mucos<I-associnted (MALT), 80 

[ ,~Imphoprolire rutive les ions/lymphomatous tUlllors. Sec 
(liso specific type and Lymphomas 

of lacrimal glands, 88 
of orbit . 79-85 

histiocyt ic disorders, 84 
lymphoid hypcrplasiallymphol1las, 79- 84 . 

81J, 82J 
p1:1sma cell tumors, 84 
xan th ogranu loma, 85 

Lynch incision, for orbitotomy, 108f, 110- 111 
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Magnetic resonance angiography (M RA), in orbital 
eva luation, 3 1 

(I.-Iagnetic resonance imaging (M Rl) 
in lacrimal drainage evaluation, 262 
in orbital eV;'Ilu3tion, 26-28. 27/ 

cr scanning compared with, 28- 29, 28t, 30/ 
TI · and Tl-weighted images in, 26-28, 27f 

i\lalignant melanoma. See Melanoma 
Malignant mixed tumor, lacrimal gland. 87 
MALT lymphoma. See MUCO$3-3Ssociated lymphoid 

tissue (MALT) lymphoma 
Mandibulofacial dysostosis (Treacher 

Collins-Franccschctti syndrome), 34, 34/ 
Marcus Gunn jaw-winking ptosis/syndrome, 207, 

'08/. 210 
Margin 

ci liary, 142 
lid. Sec Eyelids. margin of 

Margin-reflex distance (MRD1 and r>,<lRD!), in ptosis, 
20 1- 202, 202/' 205/ 

Marginal arterial arcades. eyelids supplied by. 135j. 143 
Marginal mandibular nerve, 133, 1341 
~'Iarginal rotation , (or cicatricial ent ropion, 

198- 199,199/ 
Masseter muscle, 132f, 133 
Maxilla/maxilla ry bone, 6j. 7f, 8 

fracture of, 8 
Maxillary artery, interna l, orbit supplied by, 12 
Maxillary nerve. See Cranial nerve V (t rigeminal 

nerve), V 2 

Maxi llary sinuses, 7f. ISj. 19 
Mechanical ectropion, 191j. 194 
Mechanical ptosis/blepharoptosis, 210 
Medial canthal defects, repair of, 186-187 
Medial canthal tendon, 136, 137/. 141,246 

tr:lu illainvolving, 178- 180 
Medial caOlhal tumors 

basal cell carcinoma. 171 
canalicular obstruction and. 264 
reconstructive surgery after removal of. 186 

Medial orbital fmctures. 98-100. 99J 
Medial orbital wall , 5. 51. 7-8 
Medial rectus muscles. 10, IIJ 

nerves supplying, 11 
Medial spindle procedure, for involutional ec tropion, 

190, 192/ 
Media n forehead flap. for eyelid repair, 183J 
Medicat ions. Sec Drugs 
Meibomian glands. 135f, 142f. 143, 152, 160 

cha lazionfhordeolulll caused by infection of, 152. 154 
sebaceous adenocarcinoma arising in. 173 
in tear production, 244 

Meige syndrome, 220 
Melanocytes, 164 
Mcl rmocytic tumors, of eyelid 

benign, 164- 166, 165/ 166J 
malignant (melanoma). 175- 176. 176J 
premalignant. 168 

Melnnocytosis, derm31!oculodermal (nevus ofOtal 
congenital oculomelanocytosis), 166. 166J 

Melanomas, 175- 176. 176J 
enucleation for, 11 8 
exenteration for, 126 

of eyelid, 175- 176. 176J 
lentigo maligna, 168, 175 
nodular, 175. 176J 

Melanosis. precilnccrOlls (len tigo malignafHutchinson 
melanotic freckle), 168 

Melasma. 164 
Meningiomas. 73-76, 74J.75J 

malignant. 75 
optic nerve sheath, 74-75. 75-76, 75J 
orbital, 73-76, 74f. 7SJ 
sphenoid wing, 73. 74, 74f. 75 

Mcningoccles,35 
Meningoencephaloceles.35 
i ... lenl'alis muscle. 133, I 33J 
Merkel cel1sfMerkel cell carcinoma, 177 
Mesenchymal tumors, orbital, 76-79 
Metastatic eye disease, of orbit. 90- 93 

in adults. 91 - 92, 92J 
in children . 90- 91, 91J 
management of, 93 

Methicillin -resistant S (II/reus, preseptal cell ul itis caused 
by, 41 

Methylprednisolone 
fo r th),roid e)'c disease, 54 
fo r traumiltic visual loss, 106 

MG. See Myasthenia gravis 
Micrographic surgt.' ry, ?I.-Iohs 

for canthal tUOlors, 186, 187 
for neoplastic disorders of eyelid 

basal cell c:u cinom3. 171 
sebaceous adenocarcinoma. 174 
squamous cell carcinoma. 171 

Microphthalmia. 33-3-4 
with cyst (colobomatous cyst). 34 

Middle meatus, 245J~ 246 
Midface rejuvenation/lift. 233-2311, 234f, 235/ 
Midfacial fractures. 95. 96J 
Mikulicz syndrome, 88 
Milia. 159 
Mi metic muscles, 131-133. 133J 

facial nerve supplying, 133. 134J 
Min us lenses, :lI1ophthalmic socket camouflage and. 125 
Mitomycin/ mitomycin C, in dacryocystorhinostomy. 270 
Mixed tumor 

benign (pleomorphiC adenoma) 
of e),elid. 162 
of lacrimal gland, 86- 87. 861 

malignant. of lacrimal gland, 87 
Mohs mic rogra phic surgery 

for canthaitulliors. 186. 187 
for neoplastic disorders of eyelid 

basal cell carcinoma, 171 
sebaceous adenocarcinoma. 174 
squamous cell ca rci noma, 172 

Moll, gla nds of. 142/ 160. See (l Isa Apocrine glands 
hid rocystoma arising in. 162. 162J 

Molluscum contagiosum. of eyelid. 159- 160. 159! 
Monocanalicular stents 

for lacrimal trauma, 254J. 272-273 
for nasolacrimal intubation, 253, 254/ 

Monocu lar elevatiQn defkienc), (double elevator 
palsy). 205 

Moraxella, orbital cellulitis caused by, 42 



Morphcaform basal cell carcinoma. 169. 169/ Seefllso 
I}asal cell ca rcinoma 

Motili ty disorders. See Ocular motility. disorders of 
Motor correspondence. Hering's law of, eyelid ret raction 

and , 21 4 
MRA. See Magnetic resonance angiography 
MRD1/MRD~ . See Margin- refl ex distance 
MR!. See Magnetic resonance imaging 
MRSA. See i\lethiciliin -resistant S al/rellS 

Mucoceles 
congenital. in lacrimal sac (dacryocystocele). 

255- 256,256/ 
dac ryocystitis and. 275 
orbital invasion by, 89. 89/ 

Mucocutaneous junction, eyelid. 142, 142/ 
Mucopyoceles, orbital invasion by, 89 
M I/car (m ucormycosislzygomatosisl phycom ycosis), 

orbit involved in, 45-'16 
exenteration in management of. 45. 126 

Mucosa-associated lymphoid tissue (MALT) I)'mphoma. 
of orbit . 80 

Mucous membrane grafting (transplanlalion) 
for cicatricial entropion , 198 
for contracted socket , 124 
for cyel id repair. 180 
for eyelid retraction, 21 5 
fo r symblepharon. 200 

Muir-Torre synd rome. 16 1 
Muller musd e(superiortarsalmuscle). 135f, 138, 

139- 140 
in Horner syndrome, 207 
internal (transconjunctival) resC(.tioll of, fo r ptosis 

correction. 212 
Mi.illerectom)' 

Putterman . fo r ptosis correction , 212 
tarsoconjunctival (Fasanella -Servat proccdure). for 

ptosis correction , 212 
Mul ticentric basal cell carcinoma. 169. See also Basal 

cell carcinoma 
""Iultifocal eosinophilic granuloma of bone. 84 
Muscle relaxants, for benign essential blepharospasill . 220 
Musde ofRiolan, 137, 142, 142/ 
MustardC Oap. fQreyelid repair. 185- 186, 185/ 
Myasthenia gravis, 209 

ptosis in, 204- 205, 209 
thyrOid c)'e disease and, 51. 209 

Myectomy. for ben ign essential blepharospasm, 220 
Myobloc. See Botulinum toxin, type B 
Myogenic ptosis. 205, 205j. 207t 
Myopathies, extraocular. in thyroid ert' disease. 49, 49J. 51 
Myositis. orbital. nonspecific orbital inOammation and. 

59,60/ 
r.. 1)'xedema, pretibial. in h)'perth)'roidism/thyroid eye 

disease, 51 

Nasa l bonc. 6/ 
Nasal cavit)'. 18 
Nasal conch,le (turbinates), 18, 245j. 246 

infracture of. for congenital nasolacrimal duct 
obstruction. 255 

Nasa l endoseop)'. for lacrimal drainage evaluation , 26 1 
Nasa l Sepl'll1ll. 18 
Nasociliary nerve. 11j. 12J. 17 
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Nasolacrimal ca nal, 9 
balloon catheter dilation of. for congenital 

n'lsolacrimal duct obstruction, 253-255 
Nasolacrimal duct, 245j. 246. See a/so Lacrimal drainage 

system 
development of. 243 
irrigation of 

for acquired obstruction evaluation, 259. 260/ 
fo r congenital obstruction management. 

25 1- 252.253/ 
obst ruction of. See also Tearing 

acquired. 266-170, 269j. 270/ 
dacryocystorhinostomy for, 267-270. 269[, 270/ 
intubation and stent ing for. 267 
irrigation in evaluation of. 259. 259- 261,260/ 
probing in evaluation of. 261 

congenital, 243. 250-255, 252[' 2531. 254f, 278 
balloon catheter dilation (balloon dacryoplasty) 

for. 253-255 
dacryocystorhinostomy for, 255 
intubation for, 252-253, 254/ 
irrigation for, 25 1- 252, 253/ 
probing for. 250-25 1. 25 1- 252, 2S2f, 253/ 
turbinate infracture for. 255 

dacryocystiti s and, 25 1,274- 275,276 
func tional, 261 

stenosis of. 261 
involutional. 266 

trauma to. 266-267, 273 
Naso-orbi tal-ethmoidal fractures. 98. 991 

nasolacrimal duct obst ruction and, 266 
NBX. See Necrobiot ic xanthogranuloma 
Neck 

age-related changes in . 229 
cosmetic/ rejuvenation surgery on, 234-238. 237f, 238/ 

liposuction. 236- 238 
Necrobiotic xanthogranu loma (N BX), 85 
Necrot iz.ing fasciilis. of orbit. 44 
Neurallncurogenic tumors. See (lIsa specific type 

orbital. 69-76 
Neurectomy, fad aI, For benign essential 

blepharospasm, 220 
Neurilemoma (schwan noma). of orbit. 76 
Neuroblastomn. of orbit. 90, 91/ 
Neurofibromas 

discrete. 72 
of orbit. 72. 71f, 73/ 
plexiform, 24, 72, 72j. 731 

eyelid involvement and, 24 
of orbit, 24, 72, 72f, 731 

Neurofibromatosis, von Recklinghausen (type 1).73 
oplic pathwayloptic nerve gliomas and, 69, 7 1. 73 
orbital involvement in, 73 

Neurogenic ptosis, 206-209, 208/ 
Neuropathy. optic. See Opt ic neu ropathy 
Nevi. See Nevus 
Nevus. 164. 165/ 

blue, 165 
dermal. 164 
ofOta (dermaVoculodermal melanocytosisl 

congenital oculomelanoC)10s is). 166. 166f 
Nevlis cells, 164 

tumors arising from. 164, 165f See also Nevus 
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Newborns 
ectropion in, 146, 147/ 
milia in, 159 

NLD, See NasolacrinHll duct 
Nodu \<Ir basal cell carcinoma, 169, 169/ See also Basa l 

cell carcinoma 
Nodu lar melanoma, 175, 176f 
Nonaxial displacemcm of globe. in orbital disorders. 23 
Non-Hodgkin lymphomas. See also Lymphomas 

orbital. 79-84 
Nonspecific orbital in Oammalion (NSOI/orbital 

pseudolumor/ idiopathic orbita l in fl am mationJ 
orbital inflammatory syndrome). 39, 39t, 59-61, 60J 

lacr imal gland masses and, 85 
plasma cell- rich, 84 

Norflcx. See O rphenadrine 
Nose, 17- 19. See also u"der N(lsal 

inferior meatus of, 24Sf, 246 
middle meatus of, 245f. 246 
o rbital tu mors originating in , 88- 89 

NSOI. See Nonspecific orbita l in fl arnm:nion 
Nutrit ional supplements, cessation of before surgery, 

189- 190 

Oblique muscles, 10, I If, 135f 
nerves supplying, II 

Ocular adnexa 
benign lesions of, 160- 164, 16 1J. 162f, 163f 
Iymphoproliferative lesions of, 79-84 

Ocular motilil)' 
control of, extraocular muscles in, 10-1 I 
disorders of, 23-24 

in blowout fractures, 100- 101 
surgery and, 102 

aft er orbital surgery, 11 6 
in thyroid eye d isease, 23-24 

after evisceration, 120 
orbital implants and. 121 
in ptosis, 203-204 

Ocular myasthen ia gravis, 209. See also Myasthenia 
gravis 

Ocular prostheses. 122 
Oculoauricular dysplasia (Goldenhar syndrome), 

34, 150 
Oculodermal/dermal meJanocytosis (nevus of O t'I). 

166, 166/ 
Oculomotor fo ramen. II. 12f 
Oculomotor nerve. See Crania l nerve III 
Oculomotor nerve palsy/paralysis. See T hird nerve 

(oculomotor) palsy/paralysis 
Oil glands of eyelid. 160 

tUlllorsJiesions of, 160-16 1. See also under Sebaceous 
O nabotulinUlll toxinA. See Botulinum toxin, type A 
O phthalmia, sympathetic 

enucleation in prevention of. 117, 118 
evisceration and, 120 

Ophthalm ic artery, I If, 12. 12f, 13f 
eyelids suppl ied by. 143 
orbit supplied by, 12. J3f 

Ophthalm ic lenses, anophthalmic socket camouflage 
and 

concave (minus), 125 
convex (plus), 125 

Ophthalmic nerve. See Cranial nerve V (trigeminal 
nerve), V I 

Ophthal mic p:uholog)'. of orbit, 31- 32 
O phth alm ic vei n. I If, 12f, 13, 14f, 15f 
O phthalmopathy. G raws/dysthyroid . See ThyrOid eye:: 

disease 
Optic canal, 6f, 7j. 9 

decompression of for traumatic visual loss, 106 
Optic foramen, 9 
Optic nerve (cranial nen'c II) 

glioma of. Sec Optic nerve (optic pat hway/chiasm) 
glioma 

intraorbital region of, 5. 10 
length of. 5t, 10 

in thyroid eye d isease, 49, 51, 53- 54 
traum a to, 105 

Optic nerve glioblastoma (ma lignant optic glioma), 69 
Optic nerve (optic pathway/chiasm) glioma. 69-72. 70f 

malignant (glioblastoma). 69 
in neurofibromatosis. 69. 71, 73 

Optic nerve sheath mcningioma, 74-75. 75- 76. 75f 
Optic neuropathy 

thyrOid eye disease and. 49, 51, 53-54 
traumatic, 105- 106 

Optic strut, 6f, 9 
Optical media, clear. traumatic visual loss with. 10-1- 106 
Optical pocket. for endoscopic brow and fore head 

lift , 232 
O pt ics, cosmetic, fo r anophth alm ic socket. 125 
Orbiculari s oculi Illuscle. 17. 13 1, 133f, 135f, 136. 137f 

tear flow pumped by. 136.246. 247f 
O rbicularis oris muscle, 133, 133f 
Orbit. See also lIIuler Orbiltll 

abscesses of, 43, 43f 
anatolll)' of. 5- 1 9 
angiography/a rteriography in evaluati on of, 31 
anophthal mic socket and, 11 7- 127 
apertures in walls of, 6f, 7J. 8-9, Sf 
basal cell cancer involving. 17 1 
biopsy of, 31 - 32 

fine~need le aspiration. 115 
in nonspecific orbital inflammation, 61 

cellu litis affecti ng. 4 1- 44, 42f, 421. 43/ 
computed tomography in evaluati on of, 25-26. 25f, 26/ 

MRI compared with , 28-29, 28t, 30f 
congenital disorde rs of, 33-37, 34j. 35f. 36f, 37/ 
cysts of 

dermoid, 36- 37. 36/ 
epidermoid, 36 
with microphthal mia (colobomatous cyst). 34 

dimensions of, 5. 51 
disorders of. See (lIsa specific Iype 

autoimmune, 391. Sec (//so Thyroid eye disease 
congenital anomalies, 33-37, 34[ 35j. 36f, 37[ 
eval uation of. 21- 32 

biopsy in , 31 - 32 
history in. 21,221 
inspection in. 22- 24, 23f, 24[ 
laboratory studies in. 32 
physical exa mination in. 22- 25, 23f, 24[ 
primary imaging stud ies in. 25-30, 2SI. 27J. 

281,30/ 
secondary imaging studies in, 30- 31 



globe displacement and, 22-23 
granulomatous, 39/ 
infections. 39/, 40- 47 
inflammations, 39, 391, 47-61 
neoplastic. 63-93. See aiso Orbit , tumors of 
pain and. 21. See a/so P,lin, orbita l 
periorbital changes and, 21. 221 
pulsation and. 2S 
mte of progress ion of. 21 
vasculitic, 391. 55-58, 57f 

emphysema of. in blowollt fmctures. 10 I 
fissures in. See Orbital fissures 
floor or. 8 

fractures of, 100- 104, 102/ 
foreign bodies in, 104 
fractures of, 95-104. 9if. 99f. 102f 
hemorrhages in, 69, 104 

aftcr bleph:lroplasty. visual loss and, 226 
blowout fractu res and, 101 
from orbitallymph.lIic malformation, 65, 66 
after surgery. 116 

hypoplasia of. in microphthalmia, 33. 34 
infection/ inflammation of, 39- 61, 391 

idiopat hic. See NonspeCific orbital inflammation 
lacrimal gland neoplasia and. 85- 88 
lateral wall of, 6-7 
leukemic infiltration of. 90-9 1 
l}'mphoproliferath't' lesions of. 79-85 
magnetic resonance ilmlging in evaluation of, 26-28, 27J 

r scanning compared wilh, 28- 29, 281, 30/ 
medial wall of, 5, 51, 7-8 

fracture of, 98- 100, 99J 
nerves of. 13- 17, 16J 
optic nerve in, 5. 10 

length of, 5/, 10 
paranasal simlses and. 5, 17- 19, 18/ 
periorbital structures and. 10, 17- 19. 18! See (liso 

Periorbita 
roof of. 5-6 

fractures of, 98 
sebaceous carcinoma involving. 174 
septulll of, 5, 135f, 137- 138 

lacerations of. 178 
soft tissues or. 10-1 7 
surgery of, 107- 116. See also specific proced/lre 

for blowout frac tures, 101, 102{, 103- 104 
indications for, 102- 103 . 

complications of, 116 
decompression, 11 3- 115, 113f, I I 'if. See also 

Orbital decompression 
incisions for. lOS, 10Bf 
orbitotom)'. 108- 113. 10Sf, II Of, I I If, 113! Sec (1150 

Orbitotomy 
postopemtivc care and. 11 5 
special techniques in , 11 5-116 
!ourgical spaces and, 107-108, 107/ 

teratomas of. 37 
in thyroid eye disease. 47-55, 47J. 48f, 521, 531 
tight. 105 
topography or. 5-8. 6f. 7f. 8f 
trauma to, 95- 106 

foreign bodies, 104 
hemorrhages. 69. \0·1 
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mid facial (Le Fort) fractures. 95, 96J 
orbita l frac tures, 95 - 104, 97f, 99f, 102/ 
visual loss with clear media and, \04-106 

tuberculosis affecting. 45 
!lImors of, 63-93 

congenital , 35- 37. 36f. 37f 
enucleation for. 11 7- IIS 
exenteration for, 117, 126-127, 126/ 
lymphoproliferative, 79-85 
mesenchymal, 76-79 
metastatic, 90- 93 

in adults, 91 -92, 92J 
in children. 90-91, 91J 
management of. 93 

neurallneurogenic,69-76 
pathologic examination of, 31-32 
secondary, 88-89. 89f, 90! 

eyelid carcinoma and, 171 
vascular (vasculnr tumors/ malformations/fistulas), 

63- 69 
ultrasonograph)' in evaluation of, 29- 30 
vascul:lr system of, 12- 13. 13f, 14f. 15J 
venography in evaluation of, 31 
volume of. 51 

loss of in anophthalmic socket. 119 
Orbit.11 npc-x fractures. 97- 98 
Orbital apex s)'ndrome. in Z)'gol1l),cosis. 45 
Orbital cel lulitis. 41 - 44. 42f. 42/, 43f 
Orbital decompression, 113- 11 5. 113f. 114J 

cornplic:llions of, 116 
for thyroid eye disease, 53, 54, 113- 1 J 5. 114f 
for traumatic visual loss, 105, 106 

Orbital fat, 10- 11 . 135f, 138 
derm.ltochalasis and, 221 
eyelid lace-rut ions and, 178 

Orbital fibroblasts. in thyroid eye disease, 50 
Orbital fi ssures, 6f, 7f. 9 

inferior, 6f, 7); 9 
superior, 6f. 7f, 9 

Orbital implants, 119, 121- 122, 121J 
fur blowout fractures , 103 
in chi ldren, 119 
exposure and extrusion of, 123, I23J 
for superior sulcus deformity. 122 

Orbital inflammatory s)'ndrome. See Nonspecific orbital 
infl:ulllllation 

Orbital orbicularis muscles, 136, 137J 
Orbital pseudotumor. Sec Nonspecific orbital 

inflammation 
Orbital varices, 66-67 
Orbital vein. e)'elids drained by, 143 
Orbitectomy. for lacri mal gland tumors. 87 
Orbitopathy. thyroid/ lhyroid ·associatcd/Gra\,es. See 

Thyroid eye disease 
Orbitotomy, 108- 113, 108f. IIOf. I I If, 113J 

incisions for, 108, 108/ 
inferior approach for, 109- 110. 11Of, IllJ 
lateral approach for, 112- [ 13 
medial approach for. 110- 112 
superior approach for, 108- 109 

Orphenadrille, for benign essent ial 
blepharospasm, 220 

Osleocutaneous ligaments. 131 
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Osteoma. orbital. 79 
secondary. 89 

Osteosarcoma, of orbit, 79 
Osteotomy. for dacryocystorhinostomy, 268 
Ola, nevus of. See Nevus, of Ola 

Pagetoid spread, of sebaceous Cllrcinoma, 173, 174 
Pain 

enucleation/evisceration for, 11 8 

orbital. 21 
in blowout frac tures, 100 
in nonspecific orbital innammalion, 59 
after surgery, 116 
in thyroid eye disease,S I 

Palatine bone. 7/ 
Palpation , orbital, 24-25 
Palpebral fissures, 143 

in infants and children. congenital widening of 
(eu ryblepha ron ), 146- 147. 148j, 149/ 

vertical height of, in ptosis, 202, 202/ 
Papillomas 

eyelid, 157- 158, IS7I, IS8! 
lacrimal sac, 276-277 

Paral)1ic ectropion, 191J. 216, 2 17/ 
Paralytic lagophthalmos, 216-2 17 
Paranasal sinuses. 5.17-19, 18f 

Aspergilll/s causing infection of, 46 
nasolacrimal duct obstruction caused by disorders 

of,266 
orbital cellu litis caused by infection of, 40, 41, 

42.421 
orbital tumors originating in , 88-89. 89j, 90f 
preseptal cellulitis caused by infect ion of. 40. 41 
silent sinus sy ndrome caused by infect ion of, 89 
tuberculous infection of, orbital involvement and. 45 

Parasites, orbitlll infection caused by, 47 
Parasympathetic ganglia/nerves/pathway 

orbit supplied by, 17 
in reflex tear arc, 244 

Parinaud syndrome, eyelid retraction in, 214 
Parotidomasseteric fascia, 133 
Patching, orbi tal surgery and. 11 5 
Pedicle flap, 182 

for canthal repair, 186 
Penetrating injuries. See also Trauma 

canthal soft tissue, 178-180 
eyelid. 178- 180, 179f Seen/so Lacerations, eyelid 

Pentagonal resection, for trichiasis, 200 
Periocular tissues, maipositionslinvolutional changes 

and, 189-239. See also specific Iype 
blepharochalasis,222 
blephilroplasly and, 222-227 
blepharoptosis (ptosis), 201 -2 13 
brow ptosis, 227-228 
dermatochalasis, 221-222 
ectropion , 190-194 
entropion, 194- 199 
eyelid retraction, 213-216 
facial dystonia, 218-221 
facial paralysis, 216-218 
facial surgery and 

cosmetic su rgery. 228-229 
rejuvenation surgery, 230-238 

history/examination/preoperative considerations and, 
189-190 

pathogenesis of aging face and , 228-229 
symblepharon, 199-200 
trichiasis, 200 

Periorbita (periorbital structures), 10, 17- 19, 18f See 
also specific structure 

capil lary hemangiomas involVing, 24 
cell ulitis ,\ffecting, 391. 40- 44. See also Orbital 

cellulitis; Prescptal cellulitis 
ecchymosis of, in blowout fractures, 100 
innervation of, 13- 17, 16f 
involutional changes in, 221-222, 22 If 
orbital diseases causing changes in, 21, 221 

Peripheral arterial arcade, eyelids supplied by, 135j, 143 
Peripheral surgical space (extraconal fat/surgical space), 

10.107. 107/ 
Ph leboliths, orbital varices and, 67 
Phycomycetes (phycomycosis/zygoll1ycosis/ 

mucormycosis), orbit involved in, 45- 46 
exenteration in management of, 45, 126 

Pigmentations/ pigment deposits, after laser skin 
resurfacing, 230 

Pigmented basal cell carcinoma, 169f See a/so Basal cell 
carcinoma 

Pi lar (trichilemmal) cyst, 159 
Pilomatricoma (pilomatrixoma), 163- 164, 163f 
Plasma cell - rich pscudotumors, 84 
Pl asma cclll llll1 ors, of orbit, 8'1 
Pl asmacytOlll,\, of orbit , 84 
Platysma muscle, 131, 132f, 133 
Platysmaplasty, 238, 238f 
Pleomorphic adenoma (benign mixed tumor) 

of eyelid, 162 
of lacrimal gland, 86-87, 86f 

Pleomorphic rhabdomyosarcoma, 77-78 
Plexiform neurofibromas 

eyelid involvement and, 14 
of orbit, 24, 72, 72f, 73f 

Plus lenses, anophthalmic socket camouflage and, 125 
Polyarteritis nodosa, 58 
Polyethylene orbital implants, 121, 121f See also Orbital 

implants 
Pork tapeworm (T(lelJi(l SOIiI/III), orbital in fection caused 

by. 47 
Porous polyethylene orbital impl:ll1ts, 121, 121f See also 

Orbital implants 
Postoperative care of ophthalmiC surgery patient, orbital 

su rger}' and, 11 5 
Posltarsal vellOus drainage, of eyelid, 143 
Precancerous eyelid lesions 

epidermal, 166, 167f 
meianocytic, 168 

PrecancerOliS melanosis (lentigo m,lligna/ Hutchinson 
melanotic freckle), 168 

Prednisone 
for nonspecific orbital inflammation. 61 
for thyroid eye disease, 53 - 54 

Premalignant eyelid lesions 
epidermal. 166. 167f 
meianocytic. 168 

Preoperative assessment/preparation for oc ular su rgery. 
eyelid surgef)', 189-190,229 



Preperiosteal approach, for midface lift, 233, 234/ 
Preseptal cellulitis. 40- 41 
Preseptal orbicularis Illllscles, 135f, 136, 137/ 
Preseptaltissues. 136 
Pretarsal orbicularis muscles, 135f, 136, 137/ 
Pretarsal tissues, 136 

venous drainage 0(, 143 
Pretibial myxedema, in hype rthyroid ism/thyroid eye 

disease, 51 
Pretrichial brow lift, 232 
Primary 311ophthalmia, 33 
Primary dye test (Jones I test), 259 
Prisms, anophthalmic socket camoutlage and, 125 
Probing of lacrimal system 

for acquired 113soiacrimal duct/canalicular 
obstruction, 26 1 

for ca n3licu lar trauma, 271 
for congenital nasolacrimal duct obstruction. 

25O-25 \. 251 - 252, 252J, 253/ 
Procerus muscle, 17, 13 1, J33f, J37/ 
Proptosis (cxophthalmos/exorbitisrn), 22 

bila teral. 23 
in craniosynostosis. 35 
in orbita l zygornycosis, 45 
in rh3bdol1lyosarco mll, 76, 77/ 
in thyroid eye disease, 23, 47f, 49, 5 1 

eyelid retraction d iffe renti3ted from, 
213-2 14 

unilateral,23 
Prostaglandin E!. thyroid eye d isease and, 50 
Prostate cancer, eyc/orbitalmetastases and, 92, 92/ 
Prost heses, ocu lar, 122 
Proton density. 26 
Protractors. eyelid, 136, 137/ 

spasms of (benign essential blepharospasm), 
218-220,2 19/ 

Pseudoepiphora, evaluation of, 257- 258 
Pseudoepitheliomatous hyperplasia, 158 
Pseudoproptosis,23 
Pseudoptosis, 210,211/ 
Pseudost rabistll us, in epican thus, 147 
Pseudotumor, orbi ta l, See Nonspecific orbital 

inflammation 
PteT)tgoid venous plexus, eyelids drained by, 143 
Pterygopalatine fossa, 7f, 9 
Ptosis (blepharoptosis), 20 1-203 

acquired, 20 I 
aponcurotic , 206, 2OOf, 207t 
e)'eJid position in downgaze and. 203 
mechanical. 210 
myogenic. 205 
ncurogenic,208-209 

anopbthalrnic, 125 
aponeurotic, 206. 206/, 2071 
apparent (pseudoptosis), 210, 21 1/ 
in blepharophirnosis sy ndrome, 145.204 
in blO\>Jout fractures, ]01 
botulinum toxin ca using, 208 
classification of. 201. 205-2 JO 
congenital,201 

amblyopia in, 203 
eyelid position in downgaze and , 203 
mechanical,210 

Ill}'ogenic, 205, 205f, 2071 
neurogenic. 206-208, 208/ 

as cosmetic issue, 204, 2 JO 
downgaze exacerbating, 201 
enucleation and, 119 
evaluation of, 201 
as func tiona l issue, 204, 210 
in Horner synd rome, 204, 204f, 207 
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pharmacologic testing for, 204, 2041 
Marcus Gunn jaw-winking, 203, 207. 208/ 
mechanical,210 
in myasthenia gravis, 204-205, 209 
myogenic. 205. 20SJ, 207t 
neurogenic. 206-209, 208/ 
pharmacologic testing in, 204 - 205, 204/ 
physical examination of patient with. 201-204. 

202J, 203/ 
reverse, lower eyelid , 207 
synki nesis in, 203, 207, 208f 
traumatic, 181,210 

amblyopia and, lSI 
treatment of, 210-213, 212/ 

com plications of, 213 
visual field testi ng in. 204 

Ptosis, brow, 227-228. 227/ 
dermatochalasis and, 222, 227 

Ptosis repair, 210- 213. 212! See also specific procedllre 
com plicat ions of. 2 [3 

Pu lsation, orbital, 25 
Punch biopsy, 170, 170/ 
Puncta, 244-245, 245f 

agenesis/dysgenesis of. 250 
aplasia/h}'poplasia of, 250, 278 
disorders of, 262-263 
duplication of, 277 
large, 262 
malposition of. 262-263 
stenosis and occl usion of, 250, 262, 278 
surgica l closure of, 271 

Punctal occlusion , fo r dry eye, 27 1 
Punctal plugs, fo r dry eye, 271 

canalicu lar obstruction and. 263-26<l, 27 1 
nasolacrimal duct obstruction and, 267 

Pupillary defects 
afferent, in traumatic optic neuropathy, 105 
in ptosis, 204 

Pupils, examination of, in ptosis. 204 
Putterman mullerectomy, for ptosis correction, 212 
Pyoceles 

in dacryocystitis. 275 
orbital invasion by, 89 

Quicker! sutures 
for involutional entropion, 195f, 196 
for spastic ent ropio n, 1951 

Race, eyelid c rease/fold and, 136 
Radiation therapy 

for basal cell carcinoma of eyelid, 172 
fo r hemangiomas. 64 
fo r lacrimal gland tumors, 87 
fo r lacrimal sac tumors, 277 
for lymphoma, 83 
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for optic nerve glioma. 7 1- 72 
for optic nerve sheath meningioma. 76 
for rhabdomyosarcoma, 78 
for thyroid eye disease, 54 

Radioactive iodine 
for hyperthyroidism. 52- 53 
nasolacrimal duct obstruction and, 267 

Radiofrequency, for epilation, in trichiasis, 100 
RAJ. See Radioactive iod ine 
Reactive hyperplasia/ reactive lymphoid hyperplasi a. See 

Lymphoid hyperplasia 
REAL (Revised European American Lymphoma) 

classification, 80 
Reconstructive surgery 

eyel id , 181 - 187. See {I lso Eyelids. surge ry! 
reconstruction of 

after basal cell carcin oma surgery, 171 
for blepharophimosis syndrome. J45 
for epicanthus, 148 
fo r euryblepharon , 147 
for eyelid defects involving eyelid margi n. 183- 186. 

183f, 185/ 
for eyelid defects not involVing eyelid margin , 182 
lateral canthal defects and, 186 
for lower eyelid defects, 182, 184-186, 185/ 
medial canthal defects and , 186- 187 
after Mohs micrographic surge ry. 17 1 
principles of, 182 
priorities in, 181-182 
secondary repai r after trauma and. 180-1 81 
for upper eyelid defec ts. 182, 183- 184, 183/ 

socket, 124 
Rectus muscles, 10, I If, 135/ 

nerves supplying, II 
surgery of 

eyelid position changes afler, 214 
for orbital floor fractu re, 10 t . 102/ 

in thyroid eye disease, 49, 49/ 
ReOex tear arc, 244 
Refractive e rrors, in ptosis, 203 
Rejuvenation surgery, fac ial. 230-238. See also specific 

procedure 
Relaxation times. in MRI, 26 
Retinoblastoma 

enucleation fo r, 118 
exen teration for, 126 

I{etraction, eyelid, 213-216 
after blepharoplasty, 214 , 2 15, 226 
in Parinaud syndrome, 2 14 
in thyroid eye disease. 47f, 49, 5 1, 54, 2 13-2 14, 2 I 'if, 2 15 

proptosis differentiated froOl. 2 13-214 
treatment of, 21 5-216 

Retractors, eyelid, 135f, 138- 140, 139/ 
lower eyelid. J35f, 140 

in involutional ect ropion, repair of, 193 
in involutional entropion, 194- 195, 196f 

repair of, 196, 197/ 
upper eyelid, 138- 140, 139J 

Retrobulbar hemorrhage. after blepharoplasty. visual 
loss and, 226 

Retro-orbicularis oculi fat ( ROOF), 141 
Revised European American Lymphoma (REAL) 

classification, 80 

Rhabdomyosarcoma , of o rbit , 76-78, 77f 
RllizopZls/Rllizoplls infec tion, orbital, 45 
Rh)1idectomy, 235- 236, 237/ 
RimabotulinumtoxinB.21 S-220 
Ring sign, in nonspecific orbital inflammation , 59 
Riolan . mllscleof, 137, 142. 142/ 
Risorius muscle. 131 , 133/ 
ROOF (retro-orbiculariS oculi fa t), 141 
Rosengren-Doane tear pump. 246. 247/ 
Rosenmi:iller, valve of, 245 
Rotation/ rotational nap. for eyelid rep'lir. 182, IS4 

Sarcoidosis, 32. 58- 59 
Sarcoma 

gran uloC}1ic (chlo roma), 90 
orbital 

exenteration for, 126 
secondary. 89 

Scalp nap, coronal. fo r o rbitotomy, 109 
Schirmer tests, type 1. in pseudoepiphora, 257 
Schwan noma (neurilemoma ). of orbit, 76 
Scleral patch grafts, for exposure and extrusion of 

orbital implant, 123 
Scleral shells, for cosmesis/pain, lI S 
Scleritis 

nonspecific orbital inf1allunation and, 59 
in Wege ner granulomatosis, 56 

Sclerosing orbital in flammat ion. nonspecific, 60. 6 1 
Sebaceous adenomas. 161 
Sebaceous carcinoma/adenocarci noma. 173- 175. 174J 
Sebaceous cysts (epiderma l inclusion cysts). of eyelid, 

158- 159, 159/ 
Sebaceolls glands of eyelid. 160 

tumorsllesions of 
benign, 160- 16 1 
malignant , 173- 175 . 174f 

Sebaceous hyperplaSia. 160- 161 
Seborrheic keratosis. 157- 15S. 157/ 
Secondary anophthalm i:l. 33 
Secrelory lacrimal app:lfatus. 243-244. See also 

Lacrimal glands 
anatomy of, 243- 244 
development of. 243 

abnormalities of. 277 
disorders of, 249- 278 

Sedative-hypnotics/sedation , for benign essential 
blepharospasm. 220 

Semic ircular flap 
fo r canthal repair. 186 
for eyelid repair, 183/. 184, 185/, 186 

Se nile lentigo, 165 
Sentinel lymph node biopsy 

in eyelid melanoma , 176 
in sebaceous adenocarcinoma, 174-175 

Seventh nerve palsy/paralysis. paral)1ic ectropion 
and,2 16 

Shave biopsy, 170/ 
Silent si nus syndrome, 89 
Silicone plugs, for dry e)'e. 27 1. See also Lacrimal plugs 
Silicone rods, fo r frontalis suspension. 212 
Silicone stent , for lacrimal intubation, 252, 253. See also 

Lacrimal intubation 
Silicone suspension sling, fo r paralytic ectropion. 2 16 

\ 



Simple lent igines (le ntigo simplex), 165 
Sinus thrombosis, cavernous, orbital infection and, 43 
Sinuses 

ethmoid. 18- 19. 18f 
frontal ,7f. 18. IS/ 
maxillary.7f. I Sf. 19 
paran:lsal,5, 17- 19, ISf 

Aspergilllls causing infection of, 46 
nasolacrimal duct obstruction caused by disorders 

of,266 
orbital cellulitis caused b)' infection of. 40. 41. 42. 421 
orbital tumors originating in. 88-89. S9f. 90/ 
prescptal cel lulit is caused by infection of. 40. 4 1 
silent sinus syndrome caused by infection of. 89 
tuberculous infection of, orbital ilwolvement 

and. 45 
sphenoid,7f, ISf, 19 

Sinusitis 
allergic aspergillosis. 46 
orbital cellulitis ,,\Used by, 40, 41. 42. 421 
preseptal celluliti s caused by, 40, 41 
silent sin us syndrome and, 89 
tuberculous, orbital infection and. 45 

Sjogren synd rome. lacrimall),lllphocytic infiltrates 
and,88 

Skin 
eyel id, 135f, 136 

tumors of. 155- 177. See (1/50 Eyelids. tumors of 
medial canthal/lacrimal sac involvement 

and. 17 1 
laser resurfacing of. 230-23\ 

Skin grafts. Sec Flaps; Grafts 
Skull fracl'Ure, arteriovenous fistula caused b),. 67 
SI.N. Sec Sentincllymph node biopsy 
SMAS. Sec Superficial musculoaponeurotic system 
Smoking, thyroid disease and, 52 
SNAP protein receptor (SNARE). botulinum toxin 

affecting. 219/ 
Snapback test, 195 
SNARE. See SNA P protein receptor 
Socket contraction, 124. 124/ See (1/50 Anophthalmic 

socket 
Soft- tissue histiocytosis. See Histiocytosis 
Solar lentigo. 165 
Solitary fibrous tumor. of orbit, i8 
SOOF (suborbicularis oculi fat), 135f, 141 
SOOF lift. 233. 234/ 
Spasms 

benign essential blepharospasm, 218- 220, 219/ 
hemifacial. 221 

Spastic entropion. 19-1. 195/ 
Spectacle lenses (spectacles), anophthalmic socket 

camouflage and, 125 
frames and , 125 

Sphenoet hmoidal recess. 18 
Sphenoid bone. 6f, 7f 

in metastatic disease. 91, 92/ 
Sphenoid sinuses. 7f, ISf, 19 
Sphenoid wings. 6f, 7f 

meningiomas of, 73. 74. 74f, 75 
Spiradenoma, eccrine, 161 
Spiral (helical) com puted tomography, in orbital 

evaluation. 26 

Squamous cell carci noma 
of eyelid. 172, 173/ 

actinic keratosis and, 166, 172 
in situ 
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Bowen disease, 167 
keratoacanthoma, 167- 168. 167/ 

of lacrimal sac. 276-277 
of orbit, secondary. 89, 90/ 

Squamous cell papilloma 
of eyelid. 157. IS7/ 
of lacrimal sac, 276-277 

Stallard-Wright incision, fo r orbitotomy, 108f, 112 
Sttlphy/ococcils (Illreus 

chalazion caused by. 152- 153 
preseptal cell ulitis caused by. 41 

Stent placement 
for cana licular obstruction, 264 
for canalicular trauma, 254f, 272-273 
for nasolacrimal duct obst ruction, 267 

Steroids. See Corticosteroids 
Strabismus. in thyrOid eye d isease. 49 
Strabismus surgery, for thyroid eye disease, 53. 54 
StreptococCl/s. group A ~-hemolytic, orbital necrotizing 

fasciitis caused by. 44 
Stye (external hordeolum). 154 
Subarachnoid surgical space, 107f, 108 
Sub-brow fa t pads. 135f, 141 
Subci liary incision, for orbitotorny, 108f, lID 
Subcutaneous fat / tissue, eyelid. 135f, 136 
Subcutaneous rhytidectomy 

classic. 236 
with SMAS. 236. 237f 

Suborbicularis fat pads (suborbicularis oculi fat /SOO F). 
135f. 141 

mid face rejuvenation surger), and (SOOF lift). 
233.23'1/ 

Subperiorbital (subperiosteal) surgical space. 107. J07f 
Subperiosteal route 

for mid face lift, 234, 235/ 
for orbilotomy 

inferior approach, 110 
superior approach. 108- J 09 

Sub-Tenon (episcleral ) surgical space, I07f, 108 
Sunlight. Sec U!lraviolet light 
Superllcial basal cell carcinoma, 169. See also Basal cell 

carcinoma 
Superficial mimetic muscles. 131. 133/ 
Superficial musculoaponeurotic system (SMAS). 

131 . 132/ 
cosmetic surgery and. 131.236. Hi/ 

Superficial temporal fascia (temporoparietal fascia ). 
131. 132/ 

Supe rior displacemen t of globe. in orbital 
disorders, 23 

Superior oblique muscles. 10. I If, 135/ 
nerves suppl)'ing, II 

Superior oblique tendon. fossa for trochlea of, 5-6 
Superior ophthalmic vein, I If, 12f. 13. 13f, 14f, 15/ 
Superior orbital fissure, 6f, 7f, 9 
Superior reClus Illllscles, 10, 135/ 

nerves su ppl yi ng, II, 139 
Superior sulcus deformity, anophthalmic socket and. 

122.122/ 
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Superior tarsal muscle ofMiillcr. J3Sf, 138, J39- 140 
in Horner syndrome, 207 
internal (t ransconju ncliva l) resection of, fo r ptosis 

correction, 212 
Superior transverse (Whilnall) ligament, 135J, 138. 

139f. 244 
Supraorbital aTlcq'. eyelids supplied by. 143 
Supraorbital clnmoids, 18 
Supraorbita l foramen / notch, 6, 6/ 
Surgical spaces, orbital, 107-108, 107/ 
Suspensory ligament ofLock\,"ood, 138, 140 
Sutures (surgical), Quickerl 

fo r involutional entropion, 195[ 196 
fo r spastic ent ropion, 195/ 

Sweat glands of eyelid, 160 
tumors arising in, 161- 162, 161/. 162, 162/ 

Switch flap. for c)'elid repair. 183! 
Symblepharon. 199-200 
Sympathetic nerves/pathway. orbi t supplied by. 17 
Sympathetic ophtha lm ia 

enucleation in prevention of. 117. 11 8 
evisceration and. i20 

Synkin esis. 203. 207. 208/ 
Syringomas. i61. 161/ 

T I (Iongitudimll relaxation time). 26-27 
TI -weighted images, 27J. 28 
T2 (transverse relaxation time), 27- 28 
T2-weightcd images. 28 
T1- See Triiodothyroninc 
T~ _ See Thyroxine 
T -cell lymphomas. orbital. 80 
Tacnia solhlltl (pork tapeworm). orbital infection caused 

by. 47 
TAO (thyroid-associated orbi topathy). See Thyroid eye 

disease 
Tapeworms. eye invaded by. 47 
Tarsal cctropion, 193 
Tarsal fracture operat ion, for cicatricia l entropion. 

198- 199. 199J 
Tarsal kink. 150 
Tarsal muscles 

inferior. 140 
superior (Muller). 135/, 138, 139- 140 

in Horner syndrome. 207 
internal (transconjunctival) resection of. for ptosis 

correction, 212 
Tarsal plates/tarsus, 135J. 140- 141, 140/ 

sebaceOliS adenocarci noma a rising in. 173, 174 
-1:1Tsal st rip procedure 

for cicatricial ectropion. 193 
for involutional ectropion. 190, 192, 192/ 
for involutional entropion, 196 

Tarsoconjunclival grafts 
for c icat ricial entropion, 199 
fo r e)'elid repair. 180, 183J. 184. 185J. 186 

Tarsoconjunctival mullerectomy (FasaneUa-Servat 
procedure). for ptosis correction. 212 

Tarsorrhaphy 
fo r eyelid burns. 181 
for eyelid retraction, 2 15 
fo r para lytic ectropion, 216, 217/ 

Tarsotomy, fo r cicatricial entropion, 198-1 99, 199/ 

Tarsus. See Tarsa l plalcs/ t:lrSliS 
TBII. Sec Thyroid -bi nding inhibi tory 

im munoglobulins 
TBUT. See Tear brcakup time 
Tear breakup time, in pscudoepiphora evaluation, 257 
Tear flIm (tcars) 

composition of, 244 
evaluation of. in ptosis, 202 
hypersecretion of (lacrimation), 256. See also 

Tearing 
Tear meniscus, in pseudoepiphora cvaluation, 257 
Tear pump, 136.246,247/ 

evaluation offullction of, 258 
Tear sac. See Lacrimal sac 
Tear ing/epiphora, 256, 257. Sec also specific ((J IIS/! 

acquired. 256- 270 
evaluation of, 256-262, 259J. 260J. 26 1/ 

in can:llicu lar disorders 
acquired,263-265 
congenital, 250 

congenital. 249-256 
evaluation of, 249 

in dacrrocystoce:!e, 155-256, 256/ 
diagnostic tests for evaluation of, 158-262. 259j. 

260/. 261J 
examination in patient wit h, 257-258 
history in pal ient with , 256-257 
lacrima l out flow evaluation in patient with, 258 
in nasolacrimal duct obstruction 

acquircd, 266-270. 269J. 270/ 
congenital, 250-255. 252J. 253J. 254/ 

pseudocpiphora cvaluation and. 257-258 
in punctal disorders 

acquired. 262-263 
congenital,250 

Tears (arlificia l). for paralytic ectropion, 216 
TED. See T hyroid eye disease 
Telecilnthus,22 

in blepharophimosis syndrome, 145 
Te10rbitism (hypcrtelorism). 22 

in craniosynostosis, 3S 
Tcmporal (giant cell) a rteritis, 55-56 
Temporal artery, e)'elids supplied by. 143 
Temporal fascia 

deep. i32j. 134 
superficial. 13 1, i32/ 

Temporal nerve, 133, 134f. Sec (liso Frontal/temporal 
nen'e 

Temporal ve ins, t'yelids dmi ned by, 143 
Tempomlis muscle. 132J. 133, 133/ 
Tempo roparietal fasc ia (superficia l temporal faScia). 

13 1. 132J 
Tensor fascia lata. autogenous and banked. for fron talis 

suspension, 212 
Ten1.e1 semici rcular rotat ion fl ap/ modified TelW.ei fl ap, 

in lower eyelid repair, 184, 186 
Teratomas. orbital. 37 
T hermal cautery 

for involut ional ectropion . 190 
(or involutional en tropion. 196 
for puncta! occlusion, 27 1 

Third ne rve (oClliomotor) palsy/para lysis. ptosis in, 
207.208 



Three-dimensional computed tomography, in orbital 
e\'aluation, 26, 27/ 

Thrombocytopenia. capillary hemangiomas and 
(Kas.1bach-Merritt syndrome). 63 

Thyroid·associated ophtha lmopathylorbitopathy. Scc 
Thyroid eye diseas(' 

Thyroid -binding inhibilOry immunoglobuli ns. in 
thyroid eye disease. 48 

Thyroid disease. See also Thyroid eye disease 
screening/testing for. 32 
thyroiditis. 47. 48, 51 

Thyroid eye disease, 47-55, 47f, 48f, 52t. 53t, 56 
antithyroid antibodies and. 48, 50 
clinical prese ntation and diagnosis of. 47, 47f, '18-49. 

4Sf, 49f, 5 1 
epidemiology of, 50-5 I 
extraocular myopathy in . 49, '19f, 5 I 
eye movement s affected in, 23-24 
eyelid abnormalities and. 24, 47. '17f, 51 

management and, 53, 531, 54. 55 
retraction, 47f, 49, 5 I. 54, 213-2 14, 214f, 2 15 

myasthenia gravis and. 5 1, 209 
optic neuropath)' in, 49, 5 1, 53-54 
pathogenesis of, 50 
proptosis and, 2), 47[. 49 

eyelid retraction differen tiated from, 213-214 
radioactive iodine trealment affecting, 52-53 
smoking and, 52 
thyroid function test s in . 32 
treatment and prognosis of. 52-55, 521. 53t 
\'on Graefe sign in. 24 

ThyrOid function tests, 32 
Tn)'roid orbitopathylophtnalmopathy. See Thyroid eye 

d isease 
Thyroid-stimulating horm one (T51-1). serum levels 

of. 32 
Thyroid-stimulating immunoglobulins, in thyroid eye 

disease, 48 
Thyroiditis. Hashimoto. thyroid eye disease and, 47. 

48,5 1 
Thyrotoxic exophthalmos. See ThyrOid eye disease 
Th)'rotropin (thyrOid-stimulating hormoner rSH ) 

receptor for 
ant ibodies to, in thyroid eye disease. 48 , 50 
in thyroid eye disease. 50 

roci ioactive iod ine treatment and . 53 
seru m levels of. 32 

ThyrOXine (T~), seru m levels of. 32 
Tight orbit, 105 
Tomography. computed. See Computed tomography 
Topogrnph)'. orbital. 5-8. 6f, 7f, Sf 
TractiO I1 test, in blowou t fractures. 10 1 

surgery and. 102 
Tram-track Sign. in optic nerve sheath meningioma. 74 
Transcaruncular route, for orbitotomy. IOSf, 11 2 
Transconjunctival route 

for lowe r blepharoplast)'. 225 
fororb itaJ decompression, 113- 11 4, 11 3! 
for orbitotomy 

inferior approach. 110. III! 
med ial approach, I I I 
superior approach. 109 

fo r ptosis repair, 112 

Transcutaneous routes 
for orbitotomy 

inferior approach. 110. 110/ 
medial approach. 110- 111 
superior approach, 1 OS- I 09 

for ptosis correction, 211 
Transposition Oaps 

for can thal repai r, 186 
for eyelid repair. 182 
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Transverse ligament, superior (Whitonll). 135f, 138, 
139f, 244 

Transverse relaxation time ('1'2). 27-28 
Trauma 

canalicular, 179, 272- 273 
obstruction caused b)', 264 

canthal soft tissue. 178- 180 
cellulitis caused by 

orbital . 42-43 
preseptal. 40. 41 

eyelid. 177- 181. See (1150 Eyelids, trauma to 
repair of. Sec Eyelids, surgerylreconstruction of 

lacri mal system, 272- 273 
nasolacrimal duct obstruction caused by, 266-267. 273 
optic neuropathy caused by. 105-106 
orbi tal. 95- 106. See also specific type (ll1d Orbit, 

trauma to 
ptosis caused by. 181 , 2 10 

amblyopia and. 181 
sympathet ic ophthalmia and, enucleation in 

preven tion of. 118 
Traumatic visual loss \"itl1 clear media, 10-1-106 
Treacher Collins-Fronceschett i syndrome 

(mandibulofacial d)'sostosis). 34, 34/ 
Tri chiasis, 200 

in anophthalmic socket, 125 
in cicatricial entropion. 198, 200 
in involutional entropion, 195,200 

Trichilemmal (pi lar) cyst. 159 
Trichilemmomas, 163 
l'ricllillclla spirt/lis (trichinosis), orbi tal infection caused 

by. 47 
Trichoepithelioma, 162- 163, 163/ 
Trkhofollic uloma, 163 
Trichotillomania. 155 
Trigeminal nerve. Sec Cra nial nen'e V 
Triiodothyronine ('1'3)' serum levels of, 32 
Tripod (zygomaticom:l>:iIlary complex) fractures, 

95-97.97/ 
Trochlear nerve. See Cran ial nen'e IV 
T5H (thyro id-slimulating hormone). See Thyrotropin 
TSI-I-R. See Th)'rotropin (thyroid-stimu lating hormonel 

TSH), receptor for 
TSI. See ThyrOid-stimulat ing immunoglobulins 
Tuberculosis 

dacryoadcnilis in, 273 
orbi tal. 45 

Tumors. See specific typc and slmctllre or orgml affected 
and Intraocular tumors 

Turban tumors. 162 
Turbinates (conchae). nasal, 18, 245f, 246 

infracture of. for congenit,ll nasolacrimal duct 
obstruction . 255 

Turkey gobbler defect. 229 
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Ulcerative basa l cell carcinoma. 1691 See also Basal cell 
carcinoma 

Uhrasonography/ullraSQund, in orbital evaluation, 
29-30 

Ultraviolet light (ultraviolet radiation) 
actinic keratosis and. 166, 167/ 
basal cell cucinOlll3 and, 168 
lentigines and, 165 
melanoma and, 175 

UnifocaJ eosi nophilic granu loma of bone, 84 
Upgaze, diso rders/limitation of 

in blowout fractures, 100- 10\ 
surgery and, 102 

monocular deficiency (double elevator palsy) and. 205 
Upper eyelid. See Eyelids, upper 

Valve of Hasner, 245f. 246 
nasolacrimal duct obstruction and, 243, 246, 250 . 

Valve of Rosenmiiller, 245 
Varices, orbital, 66-6i 
Vascular malformations, orbital, 63-69 
Vascular system 

of eyelids, 143 
of orb ii , 12- 13, 13f. 14f. IS! 

Vascular tUlllors. of orbit, 63-69 
Vasculitis. See IIlso specific Iype lind Arteritis 

connective tissue disorders associated with, 58 
giant cell (temporal) arteritis, 55-56 
orbital manifestations of, 391, 55-58, 571 

Venography, in orbital evaluation, 31 
Venous malformations (varices), orbital, 66-67 
Verrucae (warts), vulgaris, of eyelid, 158, 1581 
Vertical diplopia, in blowout fractures, 100-101 

surgery and, 102 
Vert ical eyelid splitting, for orbitotomy, I08f, 109 
Vertical interpalpebral fi ssure height, in ptosis, 202, 2021 
Vertical reclUS muscles, surgery of, eyelid position 

changes after, 214 
Vistl:;ll :;lcuity. See (llso Visuallosslimp:;lirment 

periocular trauma and, 104- 106 
in ptosis, 203 

Visual field testi ng, in ptosis, 204 
Visuallosslimpairment 

after blepharoplasty, 226 
in blowout fractures. 10 1 
in meningioma. 74 
after orbital surger)', 116 
in ptosis, 201, 203-204 
in th)' roid eye disease, 51 
traumatic, with clear media, 104-106 

von Graefe sign, 24 
von Recklinghausen disease. See Neurofibromatosis, 

von Rccklinghausen (type I) 

Warts (verrucae), of eyelid, 158. 1581 
Wegener granulomatosis. 32, 56-58, 571 
White-eyed blowout fracture, 100 
Whitnaliligament (superior transverse ligilment ), USf, 

138, 139f, 244 
Wbitnalltubercle, 6, 6f, 7/ 
Wolfring, glands of, 135f, 141 ,244 
Worm's-eye view pOSition, 23, 241 

Xanthelasma, of eyelid. 160, 1601 
Xanthogranuloma, of orbit, 85 
Xeomin (incobotulinumtoxinA). See Botulinum toxin, 

type A 
Xeroderma pigmentosum, 168 
Xylocaine. See Lidocai ne 

Y·V·plasties 
for blepharophimosis syndrome, 145 
for epicanthus, 148 

Z- plasties 
for blepharophimosis syndrome, 145 
for epicanthus, 148 
for eyelid repair, 180 
for symblepharon, 199 

Zeis, glands of, 142f, 160 
hordeolum caused by infeClion of, 154 
sebaceous adenocarcinoma arising in, 173 

Zin n, annulus of. II, 121 
ZMC fractures. Sec Zygomaticomaxilla ry complex 

(ZMC) fractu res 
Zygomatic bone, 6f, 71 

fractures of. 95-97. 971 
Zygomatic nerve, 133, 134/ 

in renex tear arc, 244 
Zygomati cofacial canal, 9 
Zygoma ti cofacial foramen, 6/ 
Zygomalicomaxillary complex (ZMC) fractures (tri pod 

fractures), 95- 97, 971 
Zygomaticotemporal canal, 6f, 9 
Zygomaticotemporal nerve, in reflex tCar arc, 244 
Zygomaticus muscles, 13\ , 1331 
Zygomycetes (zygomycosis/mucormycosisl 

phycomycosis). orbit involved in , 45- 46 
exenteration in management of, 45.126 
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