
Current concepts of ocular adnexal surgery

Abstract
Ophthalmic Plastic and Reconstructive Surgery is a specialized area of
ophthalmology that deals with the management of deformities and ab-
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normalities of the eyelids, lacrimal system and the orbit. An ophthalmo-
plastic surgeon is able to identify and correct abnormalities of the ocular
adnexae such as ectropion, lid retraction, conjunctival scarring with 1 Department of

Ophthalmology, Heinrich-severe entropion, that can cause secondary ocular surface disorders;
Heine-University, Düsseldorf,
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manage patients with watering eye, and when needed intervene with
a dacryocystorhinostomy by external or endonasal approach and
moreover minimize disfigurement following enucleation or evisceration
and prevent further corneal damage, alleviate complains of tearing and
grittiness, but also cosmetic complaints in patients with Graves’ orbito-
pathy.
Aim of this manuscript was to review current established and recently
evolving surgical procedures.

1 Surgical anatomy of the eyelid
The eyelids are specialized structures composed of skin,
superficial muscle, connective tissue and secretory
glands. The knowledge of the location and anatomic rela-
tionship of eyelid structures and orbital content is neces-
sary to establish a correct diagnosis and an appropriate
management-plan of adnexal disorders.
The eyelid topography is influenced by age, race, and
general facial anatomy. The maximum adult horizontal
and vertical palpebral aperture is 28–30 mm and
8–12mm. Upper and lower lidmeetmedially and laterally
respectively at the inner and at the outer canthus; the
latter usually sits 2 mm higher than the medial one.
Landmarks are the brow, the lid margin, the lashes, the
skin creases, and the orbital rim.
The brow is composed of pilosebaceous units, muscle
and fat and lies along the anterior aspect of the superior
orbital rim. Brow skin is thick and bears hairs. Contraction
of the frontalis muscle elevates the brow, while forced
contraction of the orbicularis oculi muscle lowers it.
The lid margin is 2 mm wide and can be divided into an
anterior rounded portion holding the lashes, a posterior
sharp portion applied to the globe and a lacrimal one
which overlies the lacrimal caruncle and the plica
semilunaris; the lacrimal punctum opens on the centre
of the lacrimal papilla into the lacrimal canaliculus. The
lashes protrude from the anterior lid margin and their
follicles, with the annexed sebaceous glands of Zeiss,
extending deep to the level of the orbicularis and the
tarsus. The eyelid creases represent the superficial inser-
tion of the levator aponeurosis and of the lower lid retract-
ors and are located 7–10 mm from the upper lid margin
and 4–5 mm from the lower lid margin.
The lid structure in cross section consists of four layers:
skin and subcutaneous tissue, orbicularis muscle,
septum, tarsal plate and conjunctiva. The lid skin is very
thin, allowing unrestricted movement with blinking, lid

closure and vertical eye movements. The orbicularis
muscle is an elliptical, flat, striated muscle that lies just
below the skin of the lid.
The orbital septum consists of a multilamellar fibrous
tissue arising from the periosteum at the orbital margin;
it thickens towards the lid margin to form the dense
tarsal plate and separates the orbital cavity and the eye-
lid. The tarsal plates provide rigidity to the eyelids and
are tetheredmedially and laterally by the canthal tendons.
Themedial canthal tendon inserts anterior to the lacrimal
sac on the lacrimal crest and maxilla while the lateral
canthal tendon inserts on Whitnall’s tubercle just
posterior to the orbital rim. The tarsus contains 30–40
holocrine modified sebaceous glands (Meibomiam
glands).
The most posterior layer of the lid is the conjunctiva, a
thin transparent vascularized mucous membrane that
covers the pericorneal surface and the posterior surface
of the eyelids.
The eyelid retractors are more developed for the upper
lid than for the lower lid. The upper lid retractor provides
continued protection of the globe in down gaze as well
as unobstructed vision in primary and upward gaze.
The Levator palpebrae superioris arises outside the an-
nulus of Zinn; behind the superior orbital rim the levator
becomes more tendinous and a fibrous condensation,
the Whitnall´s ligament, attaches to the superior aspect
of the levator.
The sympathetic innervated muscle of Müller lies under
the levator aponeurosis. It proceeds anteriorly to insert
on the superior border of the upper lid tarsus. It adheres
firmly to the levator at its origin and to the underlying
conjunctiva.
The lower lid retractor, the capsulopalpebral head of the
inferior rectus muscle, with the inferior tarsal muscle
represent the retractor system of the lower lid.
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The lacrimal system and tear film

In order to maintain the refractive power of the cornea
and its functional integrity an adequate tear film covering
the ocular surface is necessary; this is possible thanks
to a lacrimal system composed by a secretory and excret-
ory component.
The secretory portion is composed of themain and of the
accessory lacrimal gland. The main lacrimal gland is di-
vided in a larger orbital lobe and a smaller palpebral lobe,
the first lies in the so-called lacrimal gland fossa; while
the palpebral lobe rests below the levator aponeurosis.
The accessory lacrimal glands are scattered around the
conjunctival sac in the connective tissue of the con-
junctiva, their ducts open directly onto the free surface
of the conjunctiva and contribute to the production of the
precorneal tear film. The glands secretion is regulated
and the relative contribution of main and accessory lac-
rimal glands appears to vary with the level of stimulation;
when the lacrimal fluid reaches the puncta, the capillary
attraction is sufficient to draw the fluid from themarginal
tear strip into the lacrimal puncta, canaliculi, sac and
nasolacrimal duct.
In a simplified model the precorneal tear film consists of
three layers: a lipid outer layer, an aqueous middle layer
and a mucous inner layer. The lipid layer is produced by
theMeibomian glands in the superior and inferior tarsus,
by the gland of Zeis in the palpebral margin and by the
glands of Moll at the roots of the lashes. The aqueous
layer is produced by the accessory glands of Krause, in
the upper and lower fornix, and by the accessory glands
of Wolfring. They are responsible for the basic secretion
while themain lacrimal gland is involved in reflex tearing.
The mucin layer is produced by conjunctival goblet cells
such as theManz’ glands and the complex Henle’s crypts.

The blood supply

The ophthalmic artery is the major blood supply of the
orbit. It arises from the internal carotid artery and enters
the orbital cavity through the optic foramen. The ophthal-
mic artery reaches themedial wall of the orbit and divides
into 2 terminal branches, frontal and dorsal nasal. The
branches of the ophthalmic artery are divided into an or-
bital group (lacrimal artery, supraorbital artery, posterior
ethmoidal artery, anterior ethmoidal artery, internal
palpebral artery, frontal artery, nasal artery), distributing
vessels to the orbit and surrounding parts, and an ocular
group, (long ciliary artery, short ciliary artery, anterior cili-
ary artery, central retinal artery, muscular artery) distrib-
uting vessels to the muscles and bulb of the eye:
The venous drainage system is comprised of the following:
vortex veins which provide drainage for the uveal tract;
superior ophthalmic vein the main venous channel for
the superior orbit, which drains to the cavernous sinus;
Inferior ophthalmic vein which provides a channel for in-
ferior drainage.

The eyelid innervation

The motor innervation of the lids reach the orbicularis
muscle from the temporal and zygomatic branches of the
facial nerve (VII), and the levator from oculomotor nerve
(III); Müller muscle and the inferior tarsal muscle are
supplied by sympathetic fibres from the superior cervical
ganglion.
Sensory innervations is provided by the supra- and in-
fratrochlear, as well as the supraorbital and lacrimal
branches of the ophthalmic division of the trigeminal
nerve (V) and the infraorbital nerve from the maxillary
division of the trigeminal nerve (V).
The primary innervations of the lacrimal gland is through
the lacrimal nerve, a branch of the ophthalmic division
of the trigeminal nerve; few fibres from the zygomatic
nerve, a branch of the maxillary division of the trigeminal
nerve, may also reach the gland as well as facial nerve
and postganglionic cervical sympathetic fibres.

2 Ectropion
The ectropion is an eyelid malposition characterized by
outward displacement of the eyelid margin; it can be
classified in involutional, paralytic and cicatricial.

2.1 Involutional/senile ectropion

In this condition the lower lid is predominantly involved.
While the upper lid can undergo the same changes, the
clinical signs are not as dramatic as in the lower lid. The
patient may experience dry eye symptoms and reflex
epiphora due to a chronic exposure of the ocular surface
(Figure 1).

Figure 1: Right eye lower lid senile ectropion

Procedures to correct involutional ectropion

“Lateral canthal sling”: described for the first time in 1979
by Anderson and Gordon, is suitable for eyelid laxity with
poor lateral canthal fixation; re-fixating the eyelid to the
lateral orbital tubercle corrects the laxity and restores the
contour of the lateral canthal angle [1]. This can also be
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enforced with periosteal flap raised from just outside the
rim to provide lasting lateral canthal fixation [2].
“Wedge resection”: common method that can be used
when the canthal tendons are stable and marked hori-
zontal redundancy of lid tissue is present. An inverted
pentagonal wedge resection is performed; the lid margin
is reconstructed with two interrupted 6.0 long absorbable
sutures placed through the lash line and the grey line;
tarsus and conjunctiva are repaired and the skin wound
closed. This procedure can lead to lateral canthus deform-
ity, in case of overcorrection as well as spill over with tear
fluid if dip in the lid margin results.
“Lazy-T” (Tarsoconjunctival diamond excision with hori-
zontal shortening) is suitable in cases of predominantly
medial ectropion when the lateral canthal tendon is not
particularly lax. A standard pentagon wedge resection is
performed in conjunction with a diamond shaped excision
of conjunctiva and retractor. This procedure has also
been performed with a CO2-laser [3]. Risk of damaging
the canalicular system or excessive removal of con-
junctiva with consecutive shortening of the fornix are the
most serious but rare complications occurring with pro-
cedures aiming to correct the medial ectropion.
“Medial canthoplasty” is indicated to promote extra lift
to the puncti (e.g. in facial nerve palsy). Lachrymal probes
are placed in the canaliculi, and an incision along the lid
margin, from the puncti to the inner canthus, is performed
leaving the canaliculi in the posterior lamella. Two 6.0
absorbable sutures, passing from the orbicularis muscle
above the upper canaliculus to the muscle below the
lower canaliculus, are placed and tied to close the inner
canthus and invert the puncti [4].

2.2 Paralytic ectropion and
lagophthalmos

Figure 2: Paralytic ectropion secondary to VII nerve palsy. A
loss of orbicularismuscle tone is responsible of lagophthalmos
and upper lid retraction because of inadequate levator action.

This is often related to VII nerve palsy and results from a
loss of orbicularis muscle tone; these patients often
present not only lagophthalmos but also secondary upper
lid retraction because of unopposed levator action. De-
creased blinking and tear production can lead to exposure
keratopathy and concomitant fifth cranial nerve lesions

can reduce corneal sensation, with consecutive neuropa-
ralytic keratopathy. Early surgical correction is required
for severe keratopathy, expected long term persistence
of the facial palsy, patients with associated corneal an-
aesthesia and dry eye as well as in patients with lack of
a good Bells phenomenon, and patients expected not to
comply with regular medical treatment (Figure 2).

Procedures to correct paralytic ectropion

“Tarsorrhaphy” has been the classic approach for severe
exposure keratopathy because of its simplicity and effi-
cacy. It can be used as a temporary or permanent
measure. Temporary tarsorrhaphy provides a solution to
difficult but self-limiting short term problems (i.e.
lagophthalmos due to Bell’s palsy or exposure keratopathy
in a reversibly comatose patient). It is achieved suturing
together juxtaposed areas of the upper and the lower
eyelids. Tarsorrhaphy with transposition of upper lid tarsus
to the lower lid is needed for more permanent results
modulating the amount of eyelid closure desired. While
a tarsorrhaphy of less than 3 mm can still lead to an ac-
ceptable cosmetic result may not be sufficient to treat
exposure, a more extensive one, on the other hand, limits
cosmesis and visual field.
“Eyelid loading” provides passive lid closure and an in-
creased blink response. The use of gold weight implanted
onto the tarsal plate lower the upper lid by means of in-
creased gravity. Postoperative complications include a
low grade with the rule corneal astigmatism, ptosis, bul-
ging and extrusion of the implant [5], [6]. In order to pre-
vent the extrusion of the implant Tremolada et al in 2001
suggested covering the gold implant with homologous
temporal galea to improve the result of the procedure
[7]. Platinum is currently evaluated as an alternative
material [8], [9], since due to its higher density
(weight/volume) such implants are thinner. Another sug-
gestion is to use a semi flexible chain of implants to allow
better adaptation to the tarsal plate.

2.3 Cicatricial ectropion

This is usually due to shortening of the anterior lid lamella.
The aim of surgery is to release the tension responsible
for the lid eversion.

Procedures to correct cicatricial ectropion

“Z-plasty” is effective when the contracture is present in
a single vertical line. Tension is released by tissue trans-
fer.

3 Entropion
Entropion is the inward rotation of the eyelid margin,
resulting in contact of the lid lashes with the ocular sur-
face (Figure 3). A correct eyelid margin position requires
an adequate horizontal tone, as well as a balance of
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forces between the anterior and the posterior lamellae.
It is necessary to evaluate the relative contribution of
eyelid laxity and mechanical changes in the anterior and
posterior lamellae when designing a surgical approach
to entropion.

Figure 3: Right eye lower lid senile involutional entropion

Entropion can be classified into: congenital (rare condi-
tion), senile, spastic or cicatricial.

3.1 Senile entropion

While horizontal eyelid laxity is usually best corrected with
lateral canthal tendon tightening procedure (paragraph
2.1) different techniques address the other elements
[10].

Procedures to correct senile entropion

“Everting sutures” remain the simplest form of surgical
correction that is also quick safe and cheap. Double
armed 4.0 plain catgut sutures are passed in a horizontal
mattress fashion; the first needle engages the lower lid
retractors which are seen as subconjunctival infratarsal
white band at the lowest point of the inferior conjunctival
fornix, while the other arm of the suture is passed 2 mm
lateral to the first one in an identical fashion. The sutures
are tied tightly to produce 1mm of postoperative ectropi-
on and are allowed to fall out spontaneously. Without
exceptions the procedure has been considered to offer
only a temporary remedy for patients with entropion [11],
[12] but when combined with a lateral tarsal sling achieve
long-lasting correction of involutional entropion [13]. No
significant perioperative or postoperative complications
have been described.
“Wies procedure”: a full thickness incision of the lower
lid parallel to the lid margin, about 5 mm away from the
lashes, is performed. Three double-armed sutures are
placed through the conjunctiva and the lower lid retractor
layer, into the orbicularis muscle anterior to the tarsal
plate and then tied over small bits of rubber. The skin
edges are closed with 4 interrupted sutures and removed
after six days. The procedure offers a more etiologically
based approach allowing the tightening of the lower lid
retractor under direct visualization [14].

“Quickert procedure” is a combination of a wedge resec-
tion and Weis procedure, allows the correction of both
horizontal eyelid laxity and inward rotation of the lower
eyelid; low recurrence rate is reported after this procedure
[15], [16], [17].
“Jones procedure” is used to tighten the lower lid retract-
ors if they have become detached or if spasm is a major
factor. If the retractors are obviously detached they can
be simply reattached to the inferior tarsal plate border;
in case they are still attached, they are tightened by
plication [18]. Clinical studies provide evidence that
success is greater after Jones procedure than after Wies
procedure [19], [20].

3.2 Cicatricial entropion/fornix
reconstruction

Progressive scarring of the conjunctiva leads to oblitera-
tion of the fornices and formation of symblepharon in a
variety of ocular surface disorders. The numerous proced-
ure described over the years to rotate the margin of the
eyelid away from the cornea can be subdivided into those
characterised by “passive” rotation of the margin with
e.g. tarsal fracturing, rotation sutures with or without
mucous membrane grafting and those characterized by
a “buttress” procedure in which some tarsal substitute
is rotated, advanced or grafted into position to reconstruct
the eyelid margin. The passive procedures are generally
easier and faster to perform but share the tendency for
the outward rotation of the eyelid to regress over time
due to second intension healing of the surgical wounds,
in some cases due to progression of the underlying dis-
ease.
Any surgical procedure to correct symblepharon involves
excision of the scar tissue, application of a tissue substi-
tute to cover the palpebral and/or the bulbar surface and,
in order to prevent readhesion, the use of conformers to
keep the graft in place and reduce fornix shrinkage [21].
A conformer should be inserted at the end of the proced-
ure that will result in a lagophthalmos of about 1 mm,
indicating that reconstructed fornixes are stretched to
themaximum. In the absence of inflammation early fibrin
deposition and subsequent contraction will be the deter-
minant of postoperative scar formation.

Procedures to correct cicatricial entropion

“Tarsotomy or tarsal fracture” is indicated in diffuse tri-
chiasis associated with lidmargin entropion. In the eyelid
affected, a horizontal incision parallel to the lid margin
is made through the full thickness of conjunctiva and
tarsus. Double-armed vicryl sutures are passed; entering
from the proximal cut edge of the tarsus first and brought
out through the skin just proximal to the anterior lash
line. One or more double-armed suture can be placed
depending on the extension of the area involved. The
procedure is effective in case of mild cicatricial entropion.
Modest overcorrection is initially desired since there is a
tendency toward cicatricial contracture and inward rota-
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tion of the margin with healing. Reported complications
are overcorrection, stitch abscess requiring early suture
removal and pyogenic granuloma within the incision site
[22].
In “anterior lamellar repositioning” an incision is per-
formed in the skin crease and deepen through the orbicu-
laris muscle to expose the upper part of the tarsal plate
throughout its width; after dissection the anterior lamella
is pull up to assess the amount of correction of the entro-
pion; if inadequate, an incision along the length of the
grey line can allow extra eversion of the lashes. The pro-
cedure is indicated in case of upper lid mild or moderate
cicatricial entropion with eyelash malposition; it allows
advancing the posterior lamella thus everting the lashes.
In order to avoid postoperative second retraction of the
upper lid the upper lid retractors are recessed at the same
time [23].
“Fornix reconstruction”, by established procedures such
as labial or buccal mucous membrane grafts, has been
widely used to replace the missing conjunctiva. In these
procedures bulbar and palpebral surfaces are separated
and the transplantedmucousmembrane used to prevent
recurrent symblepharon formation. In order to avoid early
postoperative shrinkage of the reconstructed fornix,
conformers or fixation of the transplant to the underlying
tissue with a silicone sleeve and full thickness skin su-
tures are used [21]. Oral mucosa is easily available, but
although complications are uncommon, donor site mor-
bidity can limit oral function if large full-thickness grafts
are required. If in addition mucin deficiency has to be
addressed, e.g. in severe chemical burns or Stevens-
Johnson-Syndrome, nasal turbinate mucosa provides an
alternative source [24], [25]. Amniotic membrane (AM)
has also been suggested for fornix reconstruction; it is
the innermost layer of the placenta and consists of three
layers: the epithelium, a thick basement membrane and
an avascular stroma. It is used not as a conjunctival
substitute, but rather as a substrate that supports con-
junctival cell migration and regeneration. It supports
rapid epithelialization, reduces inflammatory processes
as well as vascularization and is capable of suppressing
fibrosis [26]. Other advantages include avoidance of
donor site morbidity as well as the need for general an-
aesthesia for harvesting the graft. It can be used fresh,
i.e. unpreserved [27] or freeze dried, vacuum packed and
gamma-irradiated [28], but cryopreservation in 50% gly-
cerol at –80°C [29] is most widely used since this pre-
serves growth supporting factors in the membrane while
enabling convenient long term storage. Since the AM is
quite thin and elastic it is well tolerated by the patient
and does not become necrotic [30], [31], [32], [33], [34],
[35].
The efficacy of fornix reconstruction with AM seems to
depend on the underlying aetiology [32]. A successful
fornix reconstruction with AM requires 3 prerequisites
[34]:

1. The underlying aetiology should be non-inflammatory
2. Some healthy conjunctiva should be present in order

to repopulate the new surface
3. Adequate lacrimal function is required to maintain

the reconstructed fornix.

Another proposal is to use human amniotic membrane
as substrate for culturing oral epithelial cells

4 Distichiasis, trichiasis
Misdirected eyelashes can lead to corneal abrasion,
corneal ulceration, vascularization, scarring and even
perforation. In trichiasis the eyelid is in a normal position
and the eyelashes arise from their normal anatomic site
and are typically of normal caliber; usually this condition
is related to underlying inflammation, injury or any con-
junctival disorder such as cicatricial pemphigoid or
Stevens-Johnson syndrome. Distichiasis, on the contrary
is a congenital or acquired condition in which an extra
row of displastic lashes grows from the posterior aspect
of the eyelid margin; the eyelid position is normal, but
the offending lashes are often of a finer caliber. Acquired
distichiasis is often secondary to chronic inflammation
such as blepharitis or meibomiatis. The depth of the ab-
normal follicles in the tarsal plate is quite variable. The
aim of the surgical correction is to redirect the lashes or
remove the lash follicle.

Procedures to correct distichiasis and
trichiasis

“Epilation” is simple and quick but it is usually ineffective
because of eyelash re-growth. “Eyelash electrolysis” is
indicated in case of a few abnormal lashes only. Following
local anaesthesia a fine electrode wire is inserted into
the lash follicle and a low current applied until white dis-
coloration of the lash root arises from the lash follicle.
The treatment is usually successful in damaging the
eyelash follicle and thus avoiding regrowth of the lashes
in about 50% of the follicle treated, but it is relatively te-
dious to perform and often poorly tolerated by the patient.
Excessive electrolysis can also be responsible for scarring
of the lid margin [36].
“Argon laser therapy” first presented in 1979 induces
less inflammation because of precise tissue destruction
but recurrent trichiasis is more common. Laser variables
are usually as follow: 1.0-W power, 50-µm spot size,
0.2 seconds duration and blue-green wave length [37],
[38]. It may be preferable when inflammation and tissue
destruction has to be avoided, e.g. in ocular pemphigoid
[39]. Since accurate placement of the burn is required
the patients have to be able to remain immobile [40].
“Eyelash cryotherapy” is indicated in case of a large
number of abnormal lashes; it is performed by applying
a nitrous oxide cryoprobe for 20–30 seconds to the ab-
normal eyelashes [41]. Postoperative oedema can be
quite marked at 48 to 72 hours, but regresses. Potential
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complications include lid nodge, corneal ulceration,
symblepharon formation and activation of conjunctival
inflammation and herpes zoster, skin depigmentation
and destruction of themeibomian glandswith consequent
decreased integrity of the tear film [42].
“Lamella division and cryotherapy of the posterior
lamella”: In order to apply the cryoprobe immediately to
the lashes root, thus improving efficacy while reducing
complication the anterior and posterior lamellae can be
divided through a grey line incision with subsequent
cryotherapy to the posterior lamella. The procedure allows
protecting the normal lashes from the effect of freezing,
and unnecessary depigmentation of the skin. The tech-
nique, as described by Anderson et al, is mainly indicated
in case of congenital and acquired distichiasis. Consider-
able oedema may result and the eyelid margin may re-
main slightly thickened following this procedure [43].

5Upper eyelid dermatochalasis and
ptosis
Droppy upper eyelids are frequently a cause of visual
symptoms and an indication for surgical intervention. This
occurs as result of a number of distinct diagnoses, which
are treated by different surgical procedures. Ptosis (or
blepharoptosis) is a downward displacement of the upper
eyelid margin resulting from myogenic, involutional,
neurogenic, mechanical, traumatic, or developmental
causes [44] (Figure 4).

Figure 4: Right eye congenital ptosis. In order to achieve
sufficient upperlid elevation the patient requires lifting the

brow. A brow suspension is planned for correction.

Eyelid ptosis occurs when there is a deficiency in the
structure or function of Muller’s muscle or of the levator
muscle/aponeurosis complex in the posterior lamella and
surgical repair involves tightening or repositioning these
structures or replacing their function with a suspension
attached to an adjacent structure, in other words all
ptosis repair procedures, whether performed through an
anterior or posterior approach address posterior lamellar
pathology or insufficiency. Dermatochalasis refers to an
excess of eyelid skin; the underlying muscle, connective
tissue can also prolapse (Figure 5). Although derma-

tochalasis is most often an involutional problem, the ex-
cessive eyelid skin can result from specific disorders such
as thyroid eye disease, floppy eyelid syndrom, and trauma.
Dermatochalasis (blepharoplasty) surgery is an anterior
lamella procedure with cutaneous incision aiming to re-
move excess of skin and, depending on the anatomic
variation of specific patients, orbicularis oculi muscle,
orbital septum or orbital fat (repositioned or removed).

Figure 5: Blepharochalasis with excess skin and muscle
overcoming the eyelid margin and limiting the lateral visual

field.

5.1 Upper lid blepharoplasty

The aim in upper lid blephatoplasty is to remove excess
skin and muscle and eventually prolapsed fat: surgical
planning includes deciding which techniques (steel blade
or CO2 laser) and adjunctive procedure such as brow
ptosis, ptosis, etc. will be used.
The procedure is usually performed under local anaes-
thesia. The excessive skin is preoperatively marked using
the eyelid skin crease (apparently 8–10 mm above the
lid margin in women and a bit lower in man) as a base,
ending medially above the punctum and laterally at the
lateral canthus. The mark is then extended laterally and
upwards at an angle of 45º as far as the orbital rim. The
superior marking allows maximum skin excision (as de-
termined by the “pinch test”) while respecting a 12 mm
minimum of required infrabrow supratarsal skin. After
excision of the redundant skin and of a strip of orbicularis
muscle and opening of the orbital septum, prolapsed fat
can be excised from themedial and central compartment.
Care must be taken to resect the right amount of skin
not to induce lagophthalmos and to perform good
hemocauterization to avoid orbital haemorrhage, which
can lead to vision loss [45], [46].

5.2. Upperlid ptosis

Ptosis may be classified according to various criteria.
Thought several procedures have been established the
two main ways to achieve elevation of the upper lid are
to shorten the levator palpebrae superioris or the Muller
muscle or to carry out a brow/frontalis suspension pro-
cedure. For determining the optimal lid margin level dur-
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ing surgery the following guidelines are recommended:
in bilateral surgery the lid margin are placed at 1mm or
below the superior limbus. In unilateral surgery themargin
of the ptotic lid is placed 1–2 mm above that of the con-
tralateral eye [47].

Procedures to correct ptosis

Mullermuscle procedure (minimal ptosis 1–2mm, levator
function >10 mm)
“Muller muscle conjunctival resection” consists of a re-
section ofMullermuscle and of conjunctiva via a posterior
approach; the procedure is easy, precise, and predictable
and gives the possibility to grade the correction [48]. All
patient with minimal ptosis should undergo prior to sur-
gery to phenylephrine test, that is carried out by instilling
two drops of 2.5% phenilephrine. The test is considered
positive if the margin-to-reflex distance increases
>1.5 mm, that indicates that the Muller muscle is viable
and the procedure indicated [48].
“Fasanella Servat” involves the excision of conjunctiva,
“Muller muscle toward the fornix and some accessory
lachrymal glands. Resection is carried out according to
the following algorithm: 1 mm ptosis: 4 mm resection,
1.5 mm ptosis: 6 mm resection and 3 mm ptosis:
11–12 mm resection. In patients with dry eye syndrome,
symptoms may worsen after the surgery, because of the
decreased tarsal stability and number of accessory lach-
rymal glands, thus less basal tear secretion [49].
Levator muscle procedures (moderate ptosis 3–4 mm;
levator function 5–10 mm)
“Levator muscle advancement”: With this procedure the
levator and its aponeurosis are reattached to the eyelid
structures [50].
“Levator muscle resection or tacking”: It is the procedure
of choice for patients with reasonable levator function.
The amount of resection/tacking can be small
(10–13mm), medium (14–20mm) or large (21–26mm)
and can be tailored to be smaller or larger depending on
the levator function. The procedure can be carried out
via anterior or posterior approach [51].
Brow/Frontalis suspension procedure (Severe ptosis
>4 mm; levator function < 5 mm; congenital ptosis)
Various brow/frontalis suspension techniques either with
autogenous or banked fascia lata or alloplastic material
(mersilene, mash, silicone rod) are available [51], [52],
[53]. Although many autoplastic and alloplastic material
have been proposed it is generally agreed that fascia lata
gives the best results. There is little donor site complica-
tion but thematerial is well tolerated. Alloplastic material
may be used only if autogenous fascia is not available or
when fascia lata is not necessary, like in temporary lid
elevation.
“Endoscopic brow lift”: The early 1990s saw the introduc-
tion of the endoscope for brow lift surgery. This technique
often requires access incisions that are placed inconspicu-
ously just posterior to the hairline to optimize traction on
the scalp and forehead. Benefits of this procedure include
less scarring, reduced risk of numbness, better patient

acceptance and less edema. Nonetheless the endoscopic
approach can be challenging particularly in patients with
high hairline or sloped forehead [54].

6 Eyelid retraction
Eyelid retraction is a complex issue resulting from a wide
range of pathology and with a large number of manage-
ment options (Figure 6). The most common cause of
eyelid retraction is thyroid related orbitopathy but my-
opathic, neuropathic, inflammatory, mechanical and
traumatic aetiologies also have to be considered.

Figure 6: Left eye upper lid retraction in patient with Graves’
orbitopathy

6.1 Upper lid retraction

Procedures to correct upper lid retraction

Surgical correction in these patients can be difficult be-
cause of the combined inflammatory and cicatricial nature
of the condition; it is important to wait that the patient’s
thyroid disease and eyelid level have achieved stability.
Retraction due to vertical inadequacy of the anterior
lamella can be surgically addressed with the techniques
described for cicatricial ectropion [55] paragraph 2.3 in
other cases other surgical procedures can be uses such
as “Lid loading” described in paragraph 2.2.
“Müller-ectomy and levator recession”, performed either
through a transcutaneous or transonjunctival approach
requires patient co-operation to asses the right eyelid
height in the primary, up and down gaze. If after Müller-
ectomy the lid is still retracted, overaction of the levator
muscle is implicated; overcorrection can be corrected
during surgery reattaching the recessed tissue to the
tarsus or the skin [56], [57]. Transconjunctival mullerec-
tomy with mechanical disinsertion of the levator muscle
of the upper eyelid lowers it on average by 5.0mm, avoids
external scars formation and leaves the external lid
structures intact [58]. Potential complications of the
procedure include dry eye, over or undercorrection and
epithelial implantation cysts [59], [60].
“Full-thickness transcutaneous blepharotomy” consists
in a graded full-thickness transcutaneous blepharotomy,
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which, through a skin crease incision, extends medially
and laterally along the superior tarsal border in a graded
fashion based on the eyelid height and shape. Of all tissue
layers at the end of the procedure only the skin is closed
with 6.0 non-absorbable continuous sutures [61].
Henderson in 1965 [62] already described a transcon-
junctival partial-thickness blepharotomy consisting of an
incision of upper lid conjunctiva and retractors combined
with a Müller muscle myotomy for mild to moderate re-
traction and an additional levator aponeurotomy for
severe cases.
“Z-myotomy” allows lengthening of the levator aponeur-
osis using partial width myotomies of the levator
aponeurosis. The best candidates for this procedure are
patients with severe, long standing lid retraction, persist-
ing after any thyroid abnormalities have been treated
[63].
“Interpositional spacers” are usually needed when the
eyelid is retracted for more than 3 mm (considering the
distance between the eyelid contour and the limbus). Eye
bank sclera, either fresh or preserved, fascia lata, tarsus,
nasal septal or ear cartilage are all used as spacer mater-
ial [64], [65], [66], [67], [68], [69]. The main problem
concerning the use of non autologous material is the
possible presence of pathogenic viruses while autologous
material will not be rejected, but needs a second surgical
incision for harvesting; it usually does not contract as
much as cadaver tissue so it needs to be only 1.5 times
the vertically dimension of the intended amount of lid
while cadaver tissue, on the contrary, needs to be 2 to
2.5 times the vertical height. In case of upper lid retrac-
tion the tissues often preferred as spacers are:
“Sclera” obtained from eye-bank eyes, can be sutured to
the tarsal plate and the levator muscle. In the upper lid
the required vertical height of the implant is approximately
twice the amount of the eyelid retraction [64].
“Tarsus”: The amount of tissue needed should usually be
1–2 mm larger than the defect, and it is sutured into
place with running 6.0 nylon suture tied on the anterior
surface of the lid [67].
“Nasal cartilage” can’t be harvested without the risk of
major complications such as nasal septal perforation
and/or nasal bleeding. Such grafts can be used to obtain
upper lid repositioning [68], [69].

6.2 Lower lid retraction

It is present when in primary position the sclera is ex-
posed beneath the inferior limbus.

Procedures to correct lower lid retraction

Often it is possible to correct lower lid retraction just by
recessing the eyelid retractors or removing scar tissue.
Any associated horizontal eyelid laxity should be corrected
at the same time [70].
“Medial tarsal suspension” (MTS) allows the suspension
of the medial lower eyelid to the superior orbital rim

periosteum applying a lifting force to the medial end of
the eyelid.
The suspension suture is tied to elevate the medial end
of the eyelid to the height desired. It can be combined
with a medial canthoplasty as described above. The pro-
cedure moves the medial canthal angle medially approx-
imately 3mm creating some asymmetry when performed
unilaterally [71].
“Interpositional spacers”: in the lower lid passive drag
due to gravity in addition to active retraction is a factor
that needs to be addressed. Graft tissues of choice are:
“Ear cartilage” harvested from the scalpoid fossa between
the helix and the antihelix, must be thinned and trimmed
so as to fit the defect established when the posterior
lamella structures retract from the tarsal plate. Ear cartil-
age grafts have advantages compared to sclera in that
it is not preserved or irradiated and, more important it
shows less evidence of shrinkage or resorption; this al-
lows for a one-to-one calculation in estimating the appro-
priate size of graft material to implant. Complications in-
clude infection, dislodgement and excessive bulkiness
due to insufficient thinning of the cartilage graft [65],
[66], [68].
“Polyethylene” (pPE) already used in the form of implants
for orbital volume enhancement, has become available
as specifically formed spacer for lower eyelid retraction.
Following a subciliary incision with recession of the lower
lid retractors a preformed lid implant can at its top end
be placed anterior to the tarsus and with its inferior edge
rest on the orbital rim. The spacer is well biointegrated
thanks to the porosity of the material [72]. It is thinner
than hand sculpted cartilage grafts and maintains excel-
lent structural support.
The implant normally shows a good performance in
keeping the lower eyelid elevated but overcorrection,
evident especially on downgaze, may need to be ad-
dressed by reduction of the implant at a later stage [72].
The same implant has also been suggested for the cor-
rection of paralytic ectropion [73]. In 2006 Garibaldi et
al described a novel drug release pPE eyelid implant,
which demonstrated antiangiogenic and ant inflammatory
properties which could prove beneficial in the treatment
of lower lid retraction [74].

7 Lacrimal/canalicular surgery

7.1 Tearing patient

The tearing patient is a challenge to the ophthalmologist.
Hypersecretion, lacrimal pump dysfunction and lacrimal
outflow obstruction are all causes of tearing. With the
advent of dacryocystorhinostomy (DCR) tearing secondary
to nasolacrimal duct obstruction is a treatable condition
with a high success rate of resolution [75].
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Procedures to correct tearing eye

DCR is a surgical method that allows the direct drainage
of tears from the lacrimal sac into the nasal cavity, by-
passing the blocked nasolacrimal duct (NLD).
“External DCR”: originally described by Toti in 1904 con-
sisted of resecting the lacrimal sac mucosa, bone, and
nasal mucosa through an external skin incision [76];
Dupuy-Dutemp and Bourguet introduced the concept of
the nasal and lacrimal mucosal flaps, and modified this
technique [77]. This procedure has largely remained un-
changed and is still considered the gold standard in the
treatment of acquired NLD obstruction with a success
rate greater than 90%. Nevertheless cutaneous incision
and disruption of themedial canthal ligament with result-
ant lacrimal pump dysfunction have been cited as signi-
ficant disadvantages [78], [79].
The “endonasal approach” was first proposed by Caldwell
in 1893 [80], who used an electric burr to create amiddle
meatal osteotomy in the area marked by a metal probe
which was passed trough the NLD to identify the area of
blockage. West modified the technique in 1914 introdu-
cing the idea of a window osteotomy by removal of the
lacrimal bone and the superior maxilla to access the
nasolacrimal duct [81]. The endonasal technique re-
mained limited in use until the introduction of operating
microscopes, rigid and semirigid nasal endoscopes and
fiberoptic delivery systems that helped physicians to
evaluate the intranasal anatomy. Endonasal DCR can be
carried out in various ways, either with or without the help
of an endoscope; and with the use of different equipment
such as rongeur, drill, chisel and various types of laser.
The first clinical study on endoscopic DCR was published
1989 [82] andMassaro et al introduced in 1990 endonas-
al laser-assisted DCR [78]. Medical lasers have been
utilized in clinical practice for decades and have started
to play an important role also in ophthalmology. The intro-
duction of fiber-transmissible wavelength, improvements
in endoscopic instrumentation and evolving laser techno-
logies have renewed interest in laser assisted endonasal
application. Laser in endonasal surgery involves instant
vaporisation/ablation of tissue and delayed tissue loss
by coagulative effect. As such there is a relative bloodless
field that is useful in endoscopic surgery in which the
operative space is often limited. Additionally advantages
in technology have allowed for slimmer delivery systems
that allow for focused application and enhancemanoeuv-
rability. Although laser assisted endonasal DCR tech-
niques initially utilized the laser from the nasal cavity
directed towards the lateral nasal wall (Endo-laser DCR)
improvements in fiberoptics technologies have allowed
for delivery of laser energy via the canaliculus, allowing
for laser energy to be directed away from the globe and
orbital content and towards the nasal cavity under endo-
scopic guidance (endocanalicular laser DCR). Different
types of lasers have been used in laser assisted endo-
nasal DCR including carbon dioxide (CO2); holmium: yttri-
um aluminium garnet (Ho:YAG); Neodymium: yttrium
aluminium garnet (Nd:YAG); Erbium: yttrium aluminium

garnet (Erb:YAG); potassium-titanyl phosphate (KTP) and
diode [83], [84], [85]. Diode laser being one of the most
portable and least expensive of the laser available is the
most commonly used for endocanalicular DCR.
Several reports have compared external and endonasal
DCR [86]. Many show that external DCR has higher
primary success rate, but the preparation of a big
rhinostomy also in endo nasal DCR and the preservation
of the lacrimal sac and of the nasal mucosa to create
mucosal flap leads to similar success rate compared to
those obtained with the external approach [87]. Moreover
the endonasal approach avoids cutaneous incision, dis-
ruption of the medial canthal tendon and of the lacrimal
pump function, allows direct access and visualization of
the osteotomy site, and shows significant shorter operat-
ive times compared with external DCR. The procedure
can be performed in local anaesthesia expanding the
population eligible for this procedure [75]; on the other
hand disadvantages include a steep learning curve and
high equipment and instrumentation costs. Reported
advantages of external DCR include the unimpaired view
of surgical area and the possibility to obtain a lacrimal
sac biopsy, as it has been favoured for patients with lac-
rimal sac neoplasm, evidence of posttraumatic bony de-
formity of the lacrimal sac or canalicular pathology [88].
The “endocanalicular approach”: Canalicurar obstruction
may be congenital or acquired and anatomically divided
into proximal obstruction, obstruction of the mid can-
aliculus and distal obstruction. Successful treatment de-
pends on the site and degree of obstruction. The puncto-
plasty allows controlled opening of the punctum: retro-
grade intubation dacryocystorhinostomy is used for
proximal and midcanalicular obstructions [89]. In case
of distal canalicular obstruction different procedures have
been proposed. In 1990 Sisler and Allarakhia [90] first
described a transcanalicular trephine, a hollow stainless
steel tube that has a cutting edge at one end and a plastic
grip at the other. The instrument is inserted via the lac-
rimal punctum and when the blockage is encountered
trephination is performed. More recently Haefliger and
Piffaretti described a similar lacrimal trephine with a
hollow lumen through which they use a microendoscope
during trephination [91]. Antegrade balloon canaliculo-
plasty is a relatively new technique and can be safely
applied for conservativemanagement of partial canalicu-
lar and common canalicular stenosis. A guidewire is
passed through the lacrimal system via the punctum and
the balloon catheter is passed over it until the inflatable
section straddles the stenosis [92]. Canaliculodacryocys-
torhinostomy is indicated in case of distal upper, lower
or common canalicular obstruction, that is when 8 mm
of the lateral upper or lower canaliculi or both are patent.
In this procedure an anastomosis is made between the
patent medial ends of the canaliculi or the common
canaliculus and the nasal mucosa after excision of the
obstructed part. The lacrimal sacmucosa is used tomake
a posterior flap and the nasalmucosa a very large anterior
flap [93].

9/16GMS Interdisciplinary Plastic and Reconstructive Surgery DGPW 2013, Vol. 2, ISSN 2193-8091

Borrelli et al.: Current concepts of ocular adnexal surgery



7.2 Dry eye

Most dry eye patients are aqueous deficient and are
treated with topical tear supplements and lubricants, al-
thoughmucolytics, soft contact lenses, punctal occlusion
and retinoic acid may also be used in selected patients.
The use of topical tear supplements alone may fail to re-
lieve signs and symptoms in patients not able or willing
to instil drops as frequently as needed, or with physical
impairment or occupational restriction. Different solutions
can be proposed to patients affected by dry eye.

Procedures to correct dry eye

“Punctal occlusion” is an essential part of the manage-
ment of severe cases of dry eye resulting from an
aqueous deficiency. The idea behind punctal occlusion
is to increase the aqueous component of the tear film by
blocking tear outflow; it helps to retain artificial tears
and/or the patient’s own tears on the ocular surface. It
can be temporary or permanent. The procedure is not
indicated in patients who have normal Schirmer tests or
no corneal signs of dry eye [94] and should not be con-
sidered if dryness is a temporary condition. Punctal occlu-
sion provides improvement of the tear film stability, ocular
surface staining scores, conjunctival squamous meta-
plasia and globet cell density as well as the impaired
functional visual acuity for dry eye patients [95], [96].
Severalmaterials and design have been used for canalicu-
lar tamponade: absorbable implants (gelatine, collagen,
catgut) versus non-absorbable plugs (polyethylene, N-
butyl cyanoacrilate) [97].
“Thermal cautery” is performed with the intention of
permanently occluding the punctum, is not uniformly
successful, with inadvertent recanalization unpredictably
occurring at various intervals after treatment. Two meth-
ods have been described, deep and superficial thermal
cauterization. The first involves cauterisation with the tip
of the needle inserted within the vertical and sometime
even into the horizontal portion of the canaliculus, the
superficial approach on the contrary involve cauterisation
of the edge of the punctum without insertion into the
vertical portion of the canaliculus. Comparison of the
overall proportions of puncta remaining closed after deep
or superficial cauterization show that the first results in
at least a twofold greater success rate throughout the
follow-up period of over one year after cauterization [98].
Glatt in 1991 and Jeffrey et al in 1992 reported acute
bilateral dacryocystitis following punctal thermal cautery
occlusion probably due to a pre-existing nasolacrimal
obstruction. The authors suggest evaluating the patency
of the lacrimal system before performing permanent oc-
clusion of both puncta in any eye [99], [100].
“Canalicular excision”: Putterman described this tech-
nique in 1991. The conjunctiva and posterior wall of the
canaliculus are incised from the punctumup to themedial
canthus, and punctum and canaliculus are then removed
up to their entrance into the lacrimal sac. The extirpation
of a piece of canaliculus is 100% effective but carries the

risk of inversion of the lid margin and eyelashes of the
canalicular portion of the eye [101].
“Punctal tarsorrhaphy” was first introduced by Murube
del Castillo in 1995; it consists of a medial tarsorrhaphy
on the site of the lacrimal puncta. Two rectangular sur-
faces, 3 mm by 2 mm, which includes the punctum in
their lateral half, are excised from the lower and the upper
lid margin; the raw surfaces are sutured together and a
mattress suture is placed for two weeks in the central
third of the lid, in order to prevent blinking. This procedure
not only closes the puncta but also reduces the surface
of the palpebral fissure diminishing evaporation; the op-
eration is appropriate in severe cases of dry eye, the
aesthetic result is acceptable and the operation is easily
reversible [102].
“Permanent punctal occlusion” involves removal of the
epithelium, from the punctum and the vertical portion of
the canaliculus up to a depth of 2 mm, with a corneal
rust ring burr. The raw surfaces of the vertical portion of
the canaliculus are then brought together and sutured.
The procedure provides permanent punctal occlusion;
once the punctum is occluded it is difficult to reverse the
anatomical and functional blockage thus candidatesmust
be carefully selected [103].

8 Orbita surgery

8.1 Orbital decompression

Graves’ thyroid disease is a relatively common disorder
in endocrinology and general internal medicine. Up to
60% of patients with Graves’ hyperthyroidism develop
some form of Graves’ orbitopathy that is a sight-threaten-
ing chronic autoimmune disorder characterized by an in-
flammation of retrobulbar tissues leading to accumulation
of hydrophilic glycosaminoglycans and/or an increase in
orbital adipose tissue. Signs include a wide-open eye
appearance, caused by upper eyelid retraction and exoph-
thalmos. Symptoms include photofobia, sandy feeling in
the eye, painful eyemovement and diplopia; visual acuity
may be reduced [104]. Surgery is usually performed either
once inflammatory signs are waned to correct residual
diplopia, exophthalmos or lid retraction, or in patients
with active disease who present with refractory or pro-
gressing optic neuropathy or corneal ulcer. Indications
for orbital decompression include a stretched optic nerve,
prevention of further corneal damage, alleviating com-
plains of tearing and grittiness, but also cosmetic com-
plaints. During orbita decompression a part of the bony
walls is removed in order to provide more space for the
extraocular muscle and orbital fat. Diplopia correction
usually follows orbital decompression of several months
and eyelis surgery may be a final step in rehabilitation of
a patient with Graves’ orbitopathy.
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Procedures to correct exophthalmos

Ideally the planning of decompression surgery should be
adequate to the severity of the orbitopathy, patient spe-
cific osteology and possible previous surgery. An inferior
fornix incision can be used for infero medial bony decom-
pression and/or for removing fat from the medial and
lateral inferior orbital quadrants: an upper skin crease
incision instead offers a wider access to the lateral orbital
wall [105]. The swinning eyelid technique offers an ad-
equate access to the bony orbit and to the lateral fat
compartments is a versatile technique that can virtually
be used as a standard approach for the greatest majority
of patients needing decompression surgery [106]. Orbita
decompression by coronal incision is an invasive tech-
nique and is for this not to be used as a standard ap-
proach to orbita decompression, nevertheless it is not to
be abandoned as it can be additional tool in surgeon’s
hand when dealing with patents who can better benefit
out of a particular tailored rather than standardised ap-
proach [107]. With the development of endoscopic sur-
gery the trans nasal removal of the lamina papyracea has
resulted in proptosis reduction comparable to the results
of other approaches allowing excellent view for safe re-
moval of the medial and inferior orbital wall especially in
the region of the ethmoidal ceiling and orbital apex
without the need of external incision and with less mor-
bidity, it also reduces the incidence of hypoesthesia sec-
ondary to infra-orbitary nerve lesion [108].

8.2. Anophthalmic socket

The aim of socket surgery is to minimize disfigurement
either related to a volume deficit following enucleation
or evisceration or to a lining defect in contracted sockets
in patients with anophthalmia. The volume deficit in the
socket should be corrected by positioning a sizeable or-
bital implant at the time of surgery and subsequently by
fitting the patient with an adequate prosthesis [109],
[110]. The absence of the implant (or a small implant)
can be responsible for post enucleation socket syndrome
(PESS), whose features include enophthalmos, deep up-
per lid sulcus, ptosis or lid retraction, lower lid laxity and
shallowing of the lower fornix [110], [111].

Procedures to correct an anophthalmic socket

“Orbital implants”: The ideal implant should adequately
replace the orbital volume, support and transmit a satis-
factory motility to the prothesis without requiring further
surgery or pegging, show a low complication rate, be
biointegrable, not expensive and easy to implant during
surgery. Many different materials have been used so far
including hemispheric implants, spherically alloplastic
nonporous implant and more recently porous implants
[112].
In the late 80s the introduction of porous orbital implant,
such as coralline hydroxyapatite, syntetic hydroxyapatite,
porous polyethylene, aluminium oxide, modified the sur-

gical approach towards the rehabilitation of anophthalmic
socket [112], [113]. The commonly used material for
porous biointegrable implants includes natural coralline
hydroxyapatite, syntetic hydroxyapatite, porous polyethyl-
ene and aluminium oxide. Hydroxyapatite implants show
a good biocompatibility, although their rough surfacemay
contribute to late exposure because of the abrasion of
Tenon’s capsule and conjunctiva during the movement
of the implant [112]. Wrapping allows precise attachment
of the extraocular muscle to the implant and helps pos-
itioning of the implant at the time of surgery. Polyglactin
mesh is frequently used followed by donor sclera, porcine
collagen, facia lata, and bovine pericardium [114]. Porous
polyethylene orbital implant do not require wrapping as
the muscles can be sutured directly to the implant [115];
Aluminium oxide has good biocompatibility, is bio inert
and strong and induces less inflammationwhen in contact
with tissues [116].
Complications associated with orbital implant include
discharge, conjunctival dehiscence, infection, pyogenic
granuloma formation and exposure. The incidence of ex-
posuremay be related to the type of surgery, thematerial
of the implant, the size of the implant, the implant total
surface area, the tissue ingrowth and the wrapping ma-
terial [117], [118], [119].
“Filler” Injectable calcium hydroxylapatite has been sug-
gested as a well-tolerated, simple and cost effective
technique to treat volume deficiency in the anophtalmic
orbit [120]. Augmentation is achieved injecting in the
extraconal space this semi permanent filler (Radiesse)
that consists of 30% calcium hydroxylapatite micro-
spheres in a carring vehicle; it has demonstrated a lasting
effect in the orbit of approximately 1 year with little
volume loss. The filler seems to last longer in areas with
less movement, blood supply and lymphatic drainage.
Injection can even be performed in an office setting under
local anaesthesia and the procedure is repeated until
adequate volume is obtained [121].
“Autologous dermis fat”: In many cases unfortunately
even with an implant placement there is a tendency to-
ward enophthalmos, for this reason many surgeons try
to place the largest possible implant. The size of the im-
plant that can be placed is mainly limited by the ability
to close Tenon’s capsule and the conjunctiva over the
implant. Tension placed on these soft tissues may con-
tribute to reduction of the conjunctival fornix and implant
extrusion. These problems may be addressed by using
autologous dermis to replace the ocular surface area lost
with removal of the globe and excision of the corneoscler-
al cap. When an eye, in fact, is enucleated or eviscerated,
an area of ocular surface equal to or greater then the
corneoscleral cap is removed and this reduces the
amount of potential surface area to for closure. The loss
of ocular surface area is often exacerbated by previous
ocular surgery with associated conjunctival shrinkage
and scarring, this prevent the positioning of an adequate
size implant or forces the surgeon to place the sphere
posterior to the normal position of the globe with deleter-
ious effects on the prosthesis motility. A dermis fat im-
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plant provides extra surface area preserving the fornixes
and avoiding socket contraction [122] (Figure 7).

Figure 7: Primary autologous dermis fat graft after enucleation
due to painful glaucomatous eye. The graft is not yet fully

epithelialized.

“Eyelid malposition correction in patients with anophthal-
mia”: Patients with anophthalmia with ptosis or lower lid
malposition may pose a real challenge for the plastic
surgeon. When the eyelid malposition is related to a
volume deficit, it should be corrected with a secondary
implant (if no implant is present) or with an orbital floor
implant in case of small intraconal implant before correct-
ing the eyelidmalposition. Lower lid malposition is usually
corrected, prior to ptosis, with a lateral tarsal strip or
fascial sling depending on the amount of lid laxity and
involvement of the medial and lateral tendon.
“Contracted socket”: A severe contraction may occur fol-
lowing trauma, recurrent inflammation due to inadequate
prosthesis or radiotherapy [123]. It makes the patient
unable tomaintain the prosthesis that becomes a source
of irritation, discharge and pain. If contraction is mild it
is possible to correct the upper lid entropion with an an-
terior lamella repositioning and the lower lid entropion
with standard surgical procedures. In case of severe
contraction it is possible to increase socket lining with
mucous membrane graft (if the socket is moisture) or
skin graft (if the socket is dry). In all cases the surgery
should provide orbital and lid expansion. Auricular cartil-
age grafting has been proposed to correct lower con-
junctival fornix retraction and shortening of the posterior
lamella [124].
“Congenital anophthalmia”: Anophthalmia can be a result
of primary genetic defect or due to external factors such
as infections or drugs thatmay influence themorphogenic
pathway that control eye development [125]. The treat-
ment of congenital anophthalmia is mainly directed to-
wards improving cosmesis through stimulation of both
soft tissues and bony orbital growth [126]. Rehabilitation
involves progressively enlarging static acrylic conformers
to expand the socket, followed by placement of spherical
orbital implants, dermis fat graft, or use of either socket
or orbital expanders or both. Unfortunately all these
methods can still result in poor cosmetic outcome, with
retardation of both soft tissue and bony orbital growth
adversely affecting mid facial symmetry [127].

9 Conclusion
The ocular adnexae plays an important role inmaintaining
a healthy ocular surface. Eyelid malposition, fornix
shortening and severe aqueous deficiency result in
severe, progressive surface disease. It is important to
address adnexal problems investigating the cause of the
defect and correcting it with the adequate surgical pro-
cedure aiming to re-establish the anatomical conditions
necessary for a healthy ocular surface.
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