
R E V I E W

Anophthalmic Socket Syndrome: Prevalence, 
Impact and Management Strategies

Francesco M  
Quaranta-Leoni 1,2 

Maria Grazia Fiorino1 

Flavia  
Quaranta-Leoni3 

Matteo Di Marino 1

1Orbital and Adnexal Service, Villa 
Tiberia Hospital – GVM Care & 
Research, Rome, 00137, Italy; 
2Oftalmoplastica Roma, Rome, 00197, 
Italy; 3Catholic University of the Sacred 
Heart, Rome, 00168, Italy 

Abstract: Anophthalmic socket syndrome determines functional deficits and facial deformities, 
and may lead to poor psychological outcomes. This review aims to comprehensively evaluate the 
features of the syndrome, based on literature review and authors’ clinical and surgical experi
ence. An electronic database (PubMed,MEDLINE and Google Scholar) search of all articles 
written in English and non-English language with abstract translated to English on anophthalmic 
socket syndrome was performed. Data reviewed included demographics, presentations, investi
gations, management, complications and outcomes. Different types of orbital implants were 
evaluated; the management of implant exposure was examined; different orbital volume 
enhancement procedures such as secondary implantation, subperiosteal implants and the use of 
fillers in anophthalmic patients were described; the problems related to socket contraction were 
outlined; the treatment options for chronic anophthalmic socket pain and phantom eye syndrome 
were assessed; the most recent advances in the management of congenital anophthalmia were 
described. Current clinical evidence does not support a specific orbital implant; late exposure of 
porous implants may be due to pegging, which currently is seldom used; filler absorption in the 
orbit appears to be faster than in the dermis, and repeated treatments could be a potential source 
of inflammation; socket contraction results in significant functional and psychological disability, 
and management is challenging. Patients affected by anophthalmic socket pain and phantom eye 
syndrome need specific counseling. It is auspicable to use a standardized protocol to treat 
children affected by clinical congenital anophthalmia; dermis fat graft is a suitable option in 
these patients as it helps continued socket expansion. Dermis fat graft can also address the 
volume deficit in case of explantation of exposed implants and in contracted sockets in both 
children and adults. Appropriate clinical care is essential, as adequate prosthesis wearing 
improves the quality of life of anophthalmic patients. 
Keywords: orbital implants, socket surgery, contracted socket, phantom eye syndrome, 
congenital anophthalmia

Introduction
The loss of an eye after enucleation or evisceration determines a functional deficit 
and facial deformity, but may also lead to poor psychological outcomes, mainly 
following malignancy or unexpected trauma.1

However, both clinical experience and research suggest that the severity of 
a disfiguring condition does not necessarily predict distress, and that the main 
factor associated with patients’ adjustment to this condition is their psychological 
attitude.2–4 For this reason, prosthetic and surgical management of anophthalmic 
patients should carefully consider the patient’s perceived quality of life together 
with the objective clinical findings.
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The aims of the current review were to analyze the 
features of the anophthalmic socket syndrome, to examine 
the management of implant exposure, to describe different 
orbital volume enhancement procedures, to outline the 
problems related to socket contraction, to evaluate the 
treatment options for chronic anophthalmic socket pain 
and Phantom Eye Syndrome, and to outline the most 
recent advances in the management of congenital 
anophthalmia.

Method of Literature Search
The authors performed an electronic database (PubMed, 
MEDLINE and Google Scholar) search of all articles 
published in English and non-English language with 
abstract translated to English on Anophthalmic Socket 
Syndrome.

A comprehensive literature search strategy was per
formed up to May 2021 and included articles published 
between 1980 and 2021. Search included a combination of 
the following terms: enucleation, evisceration, post enu
cleation socket syndrome, socket surgery, orbital implants, 
ocular prosthesis, contracted socket, congenital anophthal
mia, custom-made conformers, hydrogel expanders, orbital 
expansion, dermis-fat graft, mucous membrane graft, sec
ondary orbital implant, subperiosteal implant, fillers in the 
anophthalmic socket, socket pain, Phantom Eye 
Syndrome.

Pertinent cross references were obtained from the 
resultant studies and relevant articles were read and 
reviewed. Retrospective interventional and observational 
case series, prospective randomized comparative study, 
prospective trials, prospective observational cohort stu
dies, prospective noncomparative interventional and obser
vational case series, retrospective consecutive case series, 
noninterventional case series, nonrandomized clinical 
trials, noncomparative interventional case series, chart 
reviews, reviews, case reports, cohort studies, comparative 
studies, clinical trials, case–control studies, surgical tech
niques, comments, discussions, letters to editor and book 
chapters were included. Data reviewed included demo
graphics, presentations, investigations, management, com
plications and outcomes. No restrictions regarding sex, 
age, follow-up time, setting or number of participants 
were applied.

Search and screening of articles were performed by the 
Authors; titles and abstracts were examined, and dupli
cates and irrelevant reports were removed. 127 articles 

were selected, and definitions of the last 15 years were 
predominantly considered.

Anophthalmic Socket Syndrome
The goals of anophthalmic socket surgery include achiev
ing satisfactory eyelid contour, volume and lining with 
adequate fornices; transmitting good motility from the 
implant to the prosthesis; achieving comfort and reason
able symmetry.

Socket discharge and reduced peripheral visual field 
are the most common complaints of the anophthalmic 
patients,5 associated with fear of poor cosmetic appear
ance, related to volume deficit, lid malpositions and 
reduced motility of the artificial eye.6 Several factors 
may be responsible for socket inflammation and mucous 
discharge, as the cleaning regime and the age of the 
prosthesis.

Daily removal and cleaning of the prosthesis is usually 
not required and it may disturb the micro-environment of 
the anophthalmic socket, necessary for the lubrication of 
the prosthesis. The action of removing and inserting the 
prosthesis could irritate the conjunctiva and disturb the 
physiological bacterial flora, that plays a crucial role in 
the socket homeostasis. As the severity of discharge is 
related to inflammation, the use of anti-inflammatory eye 
drops can lead to an improvement of symptoms.7

Polymethyl methacrylate (PMMA) is currently the 
most commonly used material for prosthetic eyes world
wide, as the potential breakage of cryolite glass may 
represent a concern. Cryolite glass is still commonly 
used in Germany, Austria and Switzerland; although the 
mean reported rate breakage of these prostheses is low, 
protective glasses are recommended at all time.8

Watering, crusting, and discharge show no significant 
differences among patients wearing different types of 
prosthesis.9 However, patients wearing a cryolite glass 
prosthesis older than 9 months appear to benefit from 
a prosthesis replacement, as mechanical irritation increases 
with age-related hydrolytic surface changes of the 
prosthesis.7 PMMA prostheses are heavier than cryolite 
glass prostheses of the same volume, and this might have 
a role in the development of the post-enucleation socket 
syndrome.10

It is generally accepted that evisceration provides bet
ter prosthetic motility and implant stability than enuclea
tion, that is reserved for suspected intraocular malignancy 
and when there is insufficient sclera to adequately cover 
the implant.11 Evisceration is also feasible in cases of 
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endophthalmitis and acutely inflamed eyes, as complica
tions such as implant exposure and extrusion rate have 
been quoted as acceptable.12,13

Previous research has emphasized the importance of 
emotional outcomes after removal of the eye. Female 
single anophthalmic patients with a low level of education 
and young people overall appear to need careful psycho
logical assessment and specific intervention to avoid unde
sirable consequences, mainly if the anophthalmic 
condition is related to trauma.5,14–16 Older patients suffer 
less from the impact of eye removal, as they feel to be 
accepted by their environment more than young people.17

In any case, the success of the rehabilitation of 
anophthalmic patients is related to appropriate clinical 
care of patients and ability to improve their quality of 
life.5 Anxiety and depression are often underdiagnosed in 
anophthalmic patients and a psychometric screening is 
mandatory in their routine clinical evaluation, that should 
be carried out as a multidisciplinary approach by ophthal
mic plastic surgeons, ocularists, general practitioners and 
psychologists.18–20

Orbital Implants and Management 
of Implant Exposure
An ideal orbital implant should adequately restore the 
orbital volume, be biocompatible, have a suitable mechan
ical resistance, be easily covered by soft vascularized 
tissue, be cost effective and ensure satisfactory motility 
of the prosthesis.6,21 Modern orbital implants add peculiar 
values, such as in situ mouldability or antibacterial and 
angiogenetic properties.22 However, there are still uncer
tainties about the roles of integrated (hydroxyapatite (HA), 
porous polyethylene (PP), bioceramic composites and non- 
integrated (polymethylmethacrylate (PMMA)/acrylic and 
silicone) orbital implants.23

PMMA implants are widely used, being economic, 
easy to place and to remove and giving satisfactory clin
ical outcomes. Cost–benefit analysis is important when 
considering the selection of care options and there are 
reports in the literature suggesting that there are few 
advantages to the use of porous implants, compared to 
nonporous implants, when these implants are properly 
placed in the orbit.24–26 Acrylic implants are useful when 
treating children, as ease of removal should be considered 
for the possible need of implant exchange with a larger 
one with time.27 Moreover, in a study conducted on 
patients after enucleation for uveal melanoma no major 

differences between hydroxyapatite and acrylic implants in 
surgical outcomes and patient satisfaction were noted.28

Wrapping of the implant is important in case of enu
cleation or secondary implantation, as wrapped orbital 
implants facilitate muscle suturing, leading to a better 
motility.29,30 Different wrapping materials have been pro
posed, such as donor sclera, porcine collagen, fascia lata, 
bovine pericardium, human rectus abdominal sheath, and 
posterior auricular muscle.6 Polyglactin mesh wrap mini
mizes some disadvantages of the autologous tissues, such 
as inflammation, scarring and infection, and has shown 
better resistance to the melting of the early phase of 
other materials, favoring vascularization of the implant.31

However, a large case series of enucleations with pri
mary insertion of unwrapped HA orbital implants showed 
a low exposure rate, indicating that that absence of wrapping 
material around these implants may not compromise surgi
cal outcomes and has the benefit of reduced surgical time.32

Porous polyethylene implants apparently have 
a reduced exposure rate compared to bioceramic 
implants.33 Late exposures of porous orbital implants 
have been noted during long-term follow-ups and this 
may be associated to pegging procedures.34

It is well documented that an adequate surgical technique 
is essential to avoid implant exposure. In enucleation surgery, 
end-to-end muscle suturing can reduce the risk of implant 
exposure by protecting the conjunctiva and promoting fibro
vascular ingrowth, with the possible drawback of reduced 
motility of the prothesis due to muscle fadenisation.32 

A retrospective study on unwrapped implants compared the 
end-to-end recti suturing technique with the orthotropic mus
cle suturing and demonstrated that the risk of exposure with 
the orthotropic suturing technique was 8.11 times greater.35

Closure of Tenon’s capsule and conjunctiva in separate 
layers has been recommended, to give less tension on the 
wound, reducing the risk of anterior surface breakdown.36 

However, according to Verhoekx and coll. no difference 
was found in the frequency of spheric acrylic implant 
exposure or extrusion in patients who underwent eye 
removal with single-layer closure of Tenon’s capsule and 
conjunctiva compared with patients treated with separate 
closure of these two layers.37

A temporary tarsorrhaphy helps reducing conjunctival 
edema and possible conjunctival breakdown, and it 
increases conformer stability.38 It can be left it in place 
for 3 to 5 days following evisceration and secondary ball 
implantation, and up to 3 weeks following a dermis-fat 
graft.
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Management of implant exposure is still debated. 
Spontaneous healing takes place in a small percentage of 
cases, and vascularized flaps of conjunctiva may be effective 
for limited areas of exposures. The high failure rate after 
attempted repair of exposures with direct closure, scleral or 
mucous membrane patches could be related to the fact that 
the underlying cause, that is the anterior migration of the 
implant, remains untreated.39 Large-area implant exposures 
(Figure 1) may be managed by a dermis fat graft (DFG)34 or 
by a myoperiosteal graft, as the thick composite nature of 
this graft provides an adequate coverage.40,41

Porous orbital implant vascularization can be tested with 
contrast MRI;42 according to our experience, exposed por
ous implants show a reduction of fibrovascular ingrowth, 
that results in poor integration of the implant. The exposure 
allows bacterial colonization of the implant, and simulta
neous explantation and DFG is a suitable option.39 Primary 
replacement of exposed implants, either porous and non- 
porous, is another possibility and it has shown a successful 
outcome even in cases with infection.43

Implant migration should be treated when it affects the 
correct placement of the prosthesis, and options include 
implant exchange and DFG.44,45 It has been described after 
evisceration with optic nerve disinsertion. This technique 
allows for the placement of larger orbital implants and 
helps in reducing the weight of the prosthesis; migration 
tends to be lower with porous implants, although nonporous 
implants can be a reasonable alternative for lower cost.46

According to a recent study, a 3D printing-assisted 
custom made implant, positioned in the basin of the 

inferior orbital fissure, allows recentration of the implant 
and better prosthetic rehabilitation.47

Volume Enhancement Procedures
Secondary Implants
The purpose of secondary orbital ball implantation is to 
restore a proper orbital volume and to improve the motility 
of the prosthesis when no implant had been positioned at 
the time of primary surgery.48 (Figure 2)

Stable secondary ball implantation can be achieved long 
term, and extrusion rate appears to be lower in patients with 
previous evisceration than to patients with previous enuclea
tion, as in patients who had wrapped secondary porous 
implants following evisceration sclera and polyglactin 
mesh might act as duplicate barriers between anterior sur
face of implants and overlying tissues.48

Axmann and Paridaens found a reduced rate of extru
sion or exposure after secondary implantation in patients 
in whom the extraocular muscles were identified and reat
tached to the implant, in comparison with patients whose 
extraocular muscles had not been individually identified 
and sutured to the implant.49 However, localization of 
extraocular muscles may not be necessary, provided that 
the implant is placed deep in the orbit above the inferior 
rectus and lateral to the medial rectus, following careful 
opening of the deep tissues of the socket.48

Figure 1 Large area of implant exposure: implant removal and DFG is advisable. 
Note: Image is the property of the authors.

Figure 2 (A) Left orbital volume deficiency post left enucleation with no primary 
implant. (B) Adequate orbital volume following left secondary ball implantation. 
(Image is the property of the authors).
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According to another study, secondary orbital ball 
implantation has high complication rates and further sur
gery is needed in an elevate number of cases, suggesting 
a shift towards dermis-fat graft as preferred technique.50 

A high exposure rate reported by some authors might be 
due to a superficial positioning of the implant, that drags 
orbital fat deep down the socket.51

Secondary implantation has been recently proposed 
through a subciliary approach, and this technique appears 
to be effective in correcting volume deficiency, with no 
risk of anterior surface breakdown and exposure.52

DFGs are less expensive than alloplastic implants and 
eliminate the possibility of extrusion and foreign body 
reactions. Dermis acts as a scaffold for conjunctival sutur
ing and advancement, and helps to provide vascularization 
and to reduce the risk of fat atrophy; conjunctival fornices 
are preserved by suturing the conjunctival remnants to the 
edge of the graft and the implant can be custom-shaped to 
obtain deep fornices and satisfactory prosthesis motility.53

Results may vary: a recent study showed better motility 
following secondary DFG with respect to primary DFG 
implantation, although the difference was no significant.54 

Another research demonstrated instead that 76% of 
patients undergoing a primary procedure reported good 
graft motility as compared to 34% of patients undergoing 
a secondary procedure.46 DFG can be combined with 
a mucous membrane graft (MMG) if conjunctiva does 
not allow to create adequate fornices.46

Postoperative fat atrophy should always be considered, 
and DFG is usually oversized of 10% to 20% to obtain an 
adequate orbital volume.54,55 (Figure 3)

Some studies documented a greater fat atrophy after 
secondary procedures, maybe related to insufficient socket 
vascularization.46,54 Excessive grafts may lead to compres
sion of the surrounding tissues, can compromise vascular
ization and cause central necrosis; on the other hand, small 
grafts may not completely restore an acceptable orbital 
volume for the possibility of fat atrophy.

DFG is useful in pediatric patients both as primary or 
secondary implant.56,57 It is a suitable option in children 
affected by congenital anophthalmia, and it can also be 
considered to address the volume deficit following explan
tation of exposed implants and in contracted sockets.56

The main drawback is that DFG is a time-consuming 
procedure and there is higher morbidity due to an additional 
surgical site. Graft necrosis may occur in 2.9% of patients 
after primary procedures and in 4.5% of patients after second
ary implantation;46 cyst formation is caused by persistence of 

epithelial islands and occurs in up to 11% of patients;46,58,59 

late shallowing of the fornices and superior sulcus deformity 
have been described in respectively 20% and 13% of 
patients.34 Other complications can be granulomas formation, 
infection, atrophy, keratinization of the socket, hair growth, fat 
prolapse, seroma and posterior hemorrhage.54,56,60

Subperiosteal Implants
Orbital floor implants are useful if there is the need to 
repair an orbital floor fracture. This is sometimes over
looked in anophthalmic patients, and may determine an 
orbital dystopia that should be addressed prior to other 
volume enhancing surgical procedures.

Sometimes superior sulcus deformity and enophthal
mos persist after implantation if the implant is small or if 
there is an excess of orbital fat reabsorption. In these 
cases, a subperiosteal implant can enhance the orbital 
volume if increasing the size of the prosthesis does not 
compensate for the volume deficiency.61

Implants may be autogenous, such as bone or cartilage 
grafts, or non autogenous, such as silicon, porous poly
ethylene, synthetic porous composite of Teflon polymer 
and alumina,61,62 and can be positioned via a subciliary 
incision or a transconjunctival approach.

Infection, extrusion or anterior displacement are possi
ble complications. In our experience, a moderate shallow
ing of the lower fornix postoperatively is not uncommon, 
and care must be taken in choosing an adequate size and 
positioning the implant. A skin-muscle approach should be 
preferred in case of shallow lower fornix. The mobility of 
the orbital contents and of the upper lid is usually not 
improved by this procedure.63

Figure 3 Bare DFG positioned in the socket with slight volume oversizing. (Image 
is the property of the authors).
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Fat Grafting – Dermal Fillers
Volume augmentation with fat grafting and dermal 
fillers has been proposed as an alternative procedure 
for rehabilitation of the volume-deficient anophthalmic 
socket, and can be combined with various surgical 
techniques.

The ideal filler should be safe, easy to administer, not 
expensive and have predictable outcomes.64 Orbital fat 
grafting can result in a gain of orbital fat volume for up to 
5 years, and micro-fat grafting produces minimal donor site 
morbidity.65,66 Complications include a lumpy appearance 
when fat is injected into the orbicularis oculi muscle and 
embolism has been reported in case of intravascular 
injections.65

A DFG positioned at the level of the superior orbital 
rim periosteum helps to reduce a superior deep sulcus 
present after positioning of an adequate intraconal implant 
and a subperiosteal implant.67 The fat is placed to fill the 
pre-aponeurotic fat pad, the dermis is sutured to the peri
osteum of the superior orbital rim (Figure 4), and the 
levator muscle can be advanced at the same time to correct 
ptosis, if necessary.68 In our experience oversizing of 10% 
seems adequate in these cases; results are stable after 
a long follow up and outcomes are more satisfactory 
than with fat transfer.

Calcium hydroxyapatite gel (Radiesse) is 
a biocompatible material with longstanding effect and it 

has been suggested for orbital volume augmentation, with 
relatively long-term effects and low complications.69 

Volume enhancement using this technique may be how
ever limited to orbits that demonstrate significant fibrosis 
resulting from multiple surgeries, trauma or radiation.70 

Hyaluronic acid fillers are relatively easy to administer, 
but may migrate and are temporary. However, hyaluronic 
acid gel can be considered for correction of deep upper 
sulcus, or enophthalmos related to trauma or phthisis 
bulbi.

Malhotra described a peculiar technique of injecting 
Restylane Sub-Q (Q-Med, Uppsala, Sweden) in anophthal
mic patients.71 Filler administered in the intraconic and 
extraconic region through infratemporal transcutaneous 
injections obtained a 2mm reduction in enophthalmos 
and an improvement in upper eyelid sulcus with no sig
nificant complications.71

Restylane Sub-Q has been evaluated in another series 
of anophthalmic patients: the reduction of enophthalmos 
decreased over time and significant loss of volume 
occurred by 6 months in 2 patients.72

A retrospective case series evaluated the use of 
Juvederm Voluma (Allergan) in the anophthalmic syn
drome. Volume loss was corrected in most cases with 
a single injection, and only 2 patients required an addi
tional injection. Persistent edema and ptosis requiring sur
gical treatment were reported as possible complications.73

Another study reported the long-term clinical outcomes 
of filler injection in patients with a deep superior sulcus, 
comparing retrobulbar with direct superior sulcus injec
tions. The duration of the deep superior sulcus correction 
was similar after both injections and both protocols were 
considered safe and effective.74

The rate of filler absorption in the orbit is faster than 
in the dermis, and this must be considered and included 
in patient counselling, as multiple injections are needed 
to maintain a satisfactory aesthetic appearance and 
repeated treatment could be a potential source of 
inflammation.

Self-inflating pellet hydrogel expanders have been ori
ginally proposed for orbital volume deficiency in congeni
tal anophthalmia.75 In our experience migration is possible 
and this may lead to early removal.56 However, transcuta
neous intraconal injection of a limited number of self- 
inflating hydrogel pellets could be considered in case of 
mild socket volume deficiency.

A system for socket volume enhancement procedures 
is proposed in Figure 5.Figure 4 DFG to upper sulcus. (Image is the property of the authors).
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Ptosis in Anophthalmic Patients
Upper eyelid ptosis occurs in 2 to 25% of patients with 
anophthalmic syndrome.76 Ptosis may be related to 
trauma, surgery, anatomical modifications of the socket, 
or to continuous mechanical stimuli for insertion and 
removal of the prosthesis.77

Adequate primary surgery can improve postopera
tive eyelid function by maximizing implant size, but 
patients should be counseled regarding the possibility 
of developing a ptosis after enucleation or 
evisceration.78

Mild ptosis can be compensated adjusting the size and 
the shape of the prosthesis, transposing the levator fulcrum 

forward and upward. Severe ptosis require surgery and 
levator muscle advancement through an anterior approach 
is usually the procedure of choice.6

Encouraging results have been reported with resec
tion of conjunctiva and Müller’s muscle through 
a posterior approach. However, this procedure should 
be reserved to patients affected by ptosis and enlarged 
superior fornix, as it usually produces a satisfactory 
aesthetic improvement and a reduction of chronic 
discharge.79 In other anophthalmic patients, posterior 
approach should be carefully evaluated for the risk of 
shortening the posterior lamella and shallowing of the 
upper fornix.

Figure 5 System for socket volume enhancement. (Image is the property of the authors).
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It is mandatory to correct the volume deficit before any 
eyelid surgery. Although lower lid malposition is usually 
corrected prior to ptosis correction, the elevation of the 
lower lid at the time of ptosis correction can be performed 
in selected patients.6 (Figure 6).

A vertical alignment of the pupils neglecting the posi
tion of the upper eyelid with a custom-made temporary 
prosthesis before surgery is essential, and it helps to 
reduce the risk of overcorrection.80

Ipsilateral frontalis muscle activation in anophthalmic 
patients with ptosis is an interesting phenomenon that 
demonstrates the presence of non-visual stimuli in frontalis 
recruitment, showing that a sensory trigger - and not a visual 
stimulus - might be responsible for frontalis recruitment in 
these patients.81,82 Histologic studies have confirmed the 
presence of Golgi tendon organs, muscle spindles, and myo
tendinous cylinders within the levator muscle,83 and neural 
structures have been demonstrated in Müller’s muscle 
fibers.84 These nerve terminals may be implicated in proprio
ception, and the pathway for frontalis contraction might 
originate in proprioceptive fibers in the Müller’s muscle 
through the trigeminal ganglion.82 The eyelid, in close con
tact with the prosthesis, may provide an alternative pathway 
to stimulate ipsilateral frontalis recruitment.83–85

Contracted Socket
Socket contraction may be due to poor previous surgical 
technique, early removal of the conformer positioned at 

surgery, incorrect wearing of the prosthesis, recurrent 
socket inflammation, previous external beam radiotherapy, 
immunologic disease such as Stevens Johnson syndrome, 
chemical or thermal trauma.86,87

An important role in the pathogenesis of socket con
traction is due to the activity of the myofibroblasts. Tawfik 
et al have demonstrated histologically in an animal model 
that a single injection of mitomycin-C, triamcinolone, 
5-Fluorouracil, or bevacizumab could reduce the number 
of myofibroblasts in an actively healing socket, reducing 
the tendency to socket contraction.88

Contracted socket can be classified into four 
categories:86

● Grade I: Minimal contraction due to horizontal lower 
lid laxity with retraction of the inferior fornix; ante
riorly displaced implants.

● Grade II: Mild contracture of superior and/or inferior 
fornix with upper and/or lower lid entropion.

● Grade III: Advanced scarring with impossibility to 
wear a prosthesis.

● Grade IV: Phimosis of palpebral fissure; recurrent 
contraction; irradiated sockets.

In our experience, in grades I and II contraction the use of 
specially designed progressively larger conformers positioned 
with a firm pad – socket moulders – may help to allow the 
socket to achieve enough space to fit a custom prosthesis, 
avoiding or delaying socket surgery. Upper and lower eyelid 
entropion can be corrected with standard techniques (Figure 7).

In Grades II and III contraction, fornices may be dee
pened by positioning autologous spacers: MMG is useful 
for moist sockets and skin graft for dry sockets.68

Amniotic membrane has been suggested as an alterna
tive in case of mild grade of socket contracture, but pre
vious radiation therapy is a contraindication because of the 
absence of healthy conjunctival cells that could proliferate 
and differentiate over it.89,90

Repair of the contracted socket using oral MMG can 
instead allow the resumption of prosthesis wear also in 
patients previously submitted to high-dose radiotherapy 
with severe socket contracture.91 Porous orbital implants 
together with MMG can be proposed in severely con
tracted sockets to reconstruct the fornices and stabilize 
the retention of the implant.92

Auricular cartilage, dermis and hard palate can be used 
as posterior lamella spacers to correct fornix contraction in 

Figure 6 (A) Right ptosis and lower lid laxity following secondary implantation. (B) 
Ptosis corrected simultaneously with right and left lower lid malpositions. (Image is 
the property of the authors.
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patients with moderate or severe retraction, and dermis is 
more effective in our experience.

DFG can be a viable option up to grade III contraction 
in cases with no previous radiotherapy, as insufficient 
socket vascularity acts against composite grafts.68

According to our experience, it may be attempted in mod
erately trophic sockets following radiotherapy, warning 
patients of the possibility of failure. In these cases, a large 
dermis graft with reduced amount of fat can help to keep the 
graft adequately vascularized. Further lining enhancement 
with MMG, or volume enhancement with secondary implanta
tion can be delayed to a later stage. Other procedures have been 
suggested. Composite hard palate and DFG together with 
adjunctive use of 5-Fluorouracil injections to delay cicatriza
tion may restore volume, lengthen the posterior lamella, and 
expand the fornices to allow prosthesis retention.93

Mu et al used a temporal superficial artery pedicled skin 
flap to restore orbital volume and repair severely contracted 
fornices.94 Sterker and Frerich proposed the use of micro
vascular radial forearm free flaps to correct severe socket 
contraction with successful functional outcomes.95

Recently, an innovative technique to reconstruct deep- 
set sockets with shallow fornices has been proposed by the 

transplant of an autogenic dermal sphere connected to 
epidermidis.96

Recurrent contracted sockets are complex situations: 
when previous surgeries have failed, temporalis muscle 
transfer or combined surgery together with long-term fixa
tion using three-dimensional custom-made printed confor
mers could be a feasible option. This method would enable 
the retention of a prosthesis in previously failed socket 
surgeries, and staged operations may be avoided.97

Chronic Anophthalmic Socket Pain
Persistent socket pain is related to different pathological 
entities and to psychological elements, and its incidence 
rate is difficult to assess for its subjective nature and the 
heterogeneity of the studies.98

An inadequate prosthesis may determine mechanical 
damage and irritation by continually rubbing against the 
socket walls.99 A dry socket, caused by a reduced secretion 
of tears due to the absence of corneal reflex, can lead to socket 
pain.100 The eyelids of anophthalmic sockets have a reduced 
density of meibomian glands acinar units and a more inho
mogeneous appearance of the periglandular interstices and the 
acinar unit walls; in these cases, patients benefit from the 

Figure 7 System for contracted socket. (Image is the property of the authors).
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regular use of lubricants and anti-inflammatory drops.101 Pain 
may be due to trochleitis, to supraorbital nerve entrapment or 
to sensory infraorbital nerve compression.102–105

Trochleitis is relatively rare and is caused by supratro
chlear nerve compression. It should be suspected in case of 
pain evoked by palpation of trochlear region or by move
ment of the prosthesis. Treatment is based on the use of 
corticosteroids, prostaglandin synthetase inhibitors and 
triamcinolone injections,99,103 or implant removal and 
DFG if due to implant migration.

In case of infraorbital nerve compression, a surgical 
nerve decompression can be proposed.105 Implant expo
sure, an infected orbital implant and persistent inflamma
tion can also determine socket pain and may require implant 
replacement.99,106 Previous surgery may also be the cause 
of pain, if conjunctival cysts are present or if residues of 
a silicon band due to previous retinal detachment surgery 
had not been removed at the time of evisceration.102

Socket pain could also be related to the presence of 
neuromas in the tissue surrounding the optic nerve and the 
implant junction. Neuromas can cause pain for mechanical 
irritation of the surrounding scar tissue or due to pressure 
derived from adjacent cysts; removal of both the neuroma 
and the orbital implant may resolve the pain.107,108

Pain can also be caused by malignant tumors of the 
socket; treatment is specifically related to the type and the 
extension of the tumor.99,109 Retrobulbar injections of 
neurolytic agents such as alcohol and chlorpromazine 
have been used to treat painful blind eyes,110 and can be 
an effective technique for the resolution of socket pain.111

Many psychological factors play an important role in 
the maintenance of pain; most patients experience inter
mittent attacks of pain that last seconds or hours, with 
intervals ranging from days to weeks.112 If the cause of 
pain fails to be identified and an implant is present, it 
should be removed and a DFG can be suggested.107

Phantom Eye Syndrome
The Phantom Eye Syndrome can be described as 
a perception of the amputated eye area, and pain can be 
associated.98,113 It may be caused by an alteration of the 
somatosensory system or by a damage of central or per
ipheral neurons.113–116 Although the eye has an important 
somatosensory innervation and a large cortical representa
tion, phantom perceptions are not frequent,114 and a recent 
report stated that it is present in approximately one third of 
anophthalmic patients.117 Visual hallucinations are usually 
elementary and are related to past life. Rasmussen et al 

reported this phenomenon in 36% of anophthalmic 
patients studied, but only 1% of these patients experien
cing complex visual hallucinations.115

Phantom sensations can be described as paresthesia, 
dysesthesia or hyperpathia; patients may feel periorbital 
itching, perceive the presence of eyelids and imagine that 
they can see with both eyes.98

Various factors could act as trigger, such as fatigue, stress 
or different lighting.115 Different studies showed the simi
larity between the triggers and relievers of phantom pain of 
amputated limb and those of amputated eye, and the duration 
of pain before eye removal and the risk of developing sub
sequent phantom pain appear to be related.114,115

Several drugs such can be used for treatment, such as 
antidepressant, anticonvulsants, sodium channel blockers, 
N-methyl-D aspartate receptor antagonist and opioids. 
Psychological support is essential, as all these patients 
need to reduce anxiety to improve their quality of life.112

Congenital Anophthalmia and 
Microphthalmia
Congenital anophthalmia is an anomaly in which there is 
the absence of the eye, determined by a deficiency in the 
development of the primary optic vesicle early during 
embryonic development, approximately at 6–10 weeks of 
gestation, or due to a failure in the formation or closure of 
the fetal fissure.118–120

Microphthalmia indicates the presence of a hypoplastic 
eye with corneal diameter less than 11 mm, or axial length 
less than 21 mm. Both anophthalmia and microphthalmia 
may occur isolated or as part of complex syndromes.118

Anophthalmia and microphthalmia have an estimated 
incidence of 3 and 14 per 100,000 births respectively.118 

According to a recent study from China, mothers with dis
ease during pregnancy - mainly influenza or common cold 
infection - and fathers with systemic disease are risk factors 
specific for congenital anophthalmia, but not for 
microphthalmia.121

In some cases of clinical anophthalmos imaging may 
show eye remnants within the orbit, outlining a condition 
more properly defined as clinical congenital anophthalmia 
(CCA), that identifies a phenotypic range between 
anophthalmia and microphthalmia.120

The treatment should aim at simultaneous expansion of 
the eyelids, socket and orbital bones, and it should begin after 
birth as soon as possible to achieve a good prosthetic reha
bilitation and an adequate facial development.120,122 There is 
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still no consensus about the most appropriate treatment strat
egy. Although orbital and socket expansion with self- 
inflating hydrogel expanders appears useful in selected 
patients, in mild to moderate cases preferred treatment is 
conservative and is managed by progressively enlarging 
customized prostheses.120,123,124 Expansion can begin early 
and it is usually acceptable to parents; satisfactory increase in 
the horizontal eyelid length can be achieved by means of an 
outpatient procedure, with no need for hospitalization and 
repeated general anaesthesia.123,124

Severe cases need instead strategies of orbital volume 
replacement and lid and socket reconstruction.120,122 

Several types of implants or expanders have been pro
posed. Early dermis-fat graft is considered a feasible 
option, following adequate lid and socket expansion, as it 
exerts adequate orbital pressure and continues to expand 
the eyelids and the soft tissues of the socket.56

The implant may grow at puberty. In our experience, 
some patients with CCA submitted to early dermis-fat graft 
needed further surgery up to 15 years following primary 
surgery, to debulk excessive volume and reconstruct the 
lateral fornix by transposition of the conjunctivalized dermis.

Patients with microphthalmos need adequate support to 
detect the possibility of visual development. Cysts asso
ciated with microphthalmos can be retained in most cases, 
as they provide useful orbital volume and allow a proper 
development of the orbit.125,126 Reasons for cyst excision 
may be impossibility to fit an adequate conformer, or dis
tortion of the fornices, that usually happens when cysts are 
too anterior; in all these cases imaging is mandatory. If 
removal of the eye is necessary, DFG is a viable option.

In case of CCA, early management is crucial for the 
outcome. A multidisciplinary approach is essential and 
should include imaging and genetic assessment. 
Inadequate soft tissues and bony orbital growth is possible 
in very severe cases, resulting in facial asymmetry, and 
maldeveloped orbits may need relatively complex cranio
facial surgery at a later stage.120

Conclusions
Current clinical evidence does not support a specific orbital 
implant and acrylic implants, inexpensive and easily available, 
are still widely used. Understanding the pathophysiology of 
implant exposure is crucial to preoperative planning. Late 
exposure of porous implants may be due to pegging,34 

a procedure that at present is rather infrequent. History of 
smoking and immunomodulatory therapy appears associated 
with higher rates of implant exposure.127

Socket contraction results in significant functional and 
psychological disability: cure is challenging and there are 
few studies on the activity of conjunctival myofibroblasts, 
which are responsible for socket contraction.88

Anophthalmic socket pain and Phantom Eye Syndrome 
may be misunderstood and have a great impact on affected 
patients, who need specific counseling.99,117

A standardized protocol adopted by different clinical 
centers would be auspicable for children with congenital 
anophthalmia and microphthalmia.120

Adequate clinical care is essential to improve the qual
ity of life of anophthalmic patients.5
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