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of the ocular structures and retraction of the extraocular 
muscles. The result is sulcus superior syndrome with a dro-
pping of the prosthesis, extension and laxity of the lower 
eyelid and a shallow lower fornix (Figure 2) [3].

The aim of corrective surgery is to achieve static sym-
metry of the ocular aperture, a correct canthal tilt, correct 
vector of the lower eyelid and correct shape of fold of the 
upper eyelid. 

Instability of the prosthesis and problems with the con-
junctival sac may be caused by changes in the composi-
tion and quantity of tears, bacterial or viral infection and 
dacryocystitis [4]. Irritation by the prosthesis itself causes 
Stock eye syndrome, characterized by posterior lamellar 
truncation of the eyelid and growth of eyelashes against 
the prosthesis (Figure 3) [5,6].

INTRODUCTION

Enucleation is a surgical procedure performed in the 
case of painful conditions of the eyeball as a consequence 
of trauma or disease, or due to the presence of a tumo-
rous pathology, most commonly uveal melanoma [1]. In 
the surgical procedure the created conjunctival sac re-
mains for the insertion of an individually produced ocular 
prosthesis, with or without an orbital implant [2]. After the 
procedure a suitably shaped anophthalmic conjunctival 
sac maintains good stability of the prosthesis, which imi-
tates the contralateral eye. Anophthalmic socket syndro-
me (ASS) is a condition in which asymmetry of the ocular 
aperture occurs, resulting in falling out of the prosthesis 
(Figure 1). The condition occurs as a consequence of a shift 

Reconstruction of the Anophthalmic Conjunctival 
Sac. A Review of Surgical Procedures to Achieve 
Stability of the Ocular Prosthesis in Our Practice

SUMMARY
Aim: A systematic review of surgical procedures on eyelids and the conjunctival sac in the case of instability of an ocular prosthesis from the author’s own 
experience.
Material and methods: In a prospective follow-up conducted from March 2022 to July 2024, the study comprised 51 patients with an unstable prosthesis 
who were referred by a prosthetist. The study examined the demographic data, cause of enucleation of the eyeball, the time interval between the onset of 
prosthesis instability and the surgical procedure of enucleation, and the surgical methods of correction to provide functional and aesthetic improvement.
Results: The 49 patients included 13 women with a mean age of 61.4 years (39–78) and 36 men with a mean age of 56.3 years (22–82). The most 
common causes of enucleation were trauma and malignant melanoma. The time interval from surgery/enucleation was 24.4 years for trauma etiology. 
After enucleation for malignant melanoma, the time interval was 4.2 years. In the 49 patients, 61 surgical procedures were performed to improve 
stability of the prosthesis. Lateral tarsorrhaphy was performed in 10 cases, 4 of which were combined with an orbital periosteal sling. Horizontal 
shortening of the lower eyelid was performed in 24 cases, 18 times separately and 6 times in combination with another procedure on the lower 
eyelid. Upper eyelid droop surgery was performed 8 times, including 5 times separately. Surgery for increasing the volume of the conjunctival sac with 
amniotic membrane transplantation was performed in 17 cases, 7x separately and 9x in combination with procedures on the lower eyelid . 44 patients 
underwent 1 surgical procedure, 4 patients underwent 2 procedures, and 3 patients underwent 3 procedures. Three patients also underwent hyaluronic 
acid injection to supplement the volume of the conjunctival sac.
Cosmetically, the result and stability of the ocular prosthesis was achieved in 47 patients out of 49, 2 patients did not attend further procedures.
Conclusion: Conjunctival sac changes with instability of the ocular prosthesis have a  significant functional and psychological consequences. The 
causes of instability are varied, which influences the choice of surgical procedures. The surgical procedures presented in this paper may be effective 
separately, or a combination of them may be required.
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Droop of the upper eyelid occurs in 2–25 % of patients 
with anophthalmic syndrome (Figure 4,5). This occurs in 
the case of loss of support of the levator palpebrae su-
perior muscle by the eyeball, but may also occur due to 
the same causes as in the presence of the seeing eye (is-
chemia, myasthenia gravis, diabetes mellitus) [7]. Chan-
ge of position of the eyelids may also result in repea-
ted extraction and insertion of the prosthesis (Figure 6) 
[8,9]. Drooping of the eyebrows and lower eyelid occurs 
in the case of loss of support of the levator palpebrae 
superior muscle and in the case of forced closure of the 
ocular aperture in order to prevent falling out of the 
prosthesis (Figure 7). 

Contractures of the conjunctival sac occur in the early 
postoperative period, or following a time interval of va-
rying length. They take place directly upon damage to 
the eye and orbit by primary injury, upon surgical pro-
cedure, enucleation of the eyeball or are caused by sub-
sequent changes in the conjunctival sac (Figure 1,8). The 
severity of contractures also influences the choice of sur-
gical method [9,10]. 

Surgical procedures are targeted at achieving symmet-
ry of the ocular aperture, enlarging the volume of the 
conjunctival sac and stability of the ocular prosthesis. 

The shape of the ocular aperture can be influenced 
using permanent lateral tarsorrhaphy, horizontal shorte-
ning of the lower eyelid with an orbital periosteal sling 
[10–15] and upper eyelid droop surgery [16,17], either 
separately or in combination. 

The volume of the conjunctival sac can be influenced 
using application of an amniotic membrane [9,16–19] 
or transplantation of a buccal mucosa into the lower or 
upper conjunctival fornix [9,1]. 

The aim of the study is to evaluate the causes of  
enucleation of the eye in the given cohort of patients 
(without orbital implant, with the exception of one pa-
tients), to evaluate the time interval between enucleation 
and onset of instability of the prosthesis, and to evaluate 
the surgical procedures in the cohort of patients based 
on the symmetry of the ocular apertures and stability of 
the prosthesis. 

MATERIAL AND METHOD

All the patients reported to the Medilux one-day sur-
gery center due to instability or complete impossibility of 
wearing an ocular prosthesis. With the exception of one 
patient they did not have an orbital implant. The para-
meters observed within the cohort were demographic 
data, causes of enucleation, time interval from the sur-
gical procedure of enucleation to the onset of instability 
of the prosthesis and the surgical methods of correction 
for aesthetic and functional improvement. Informed con-
sent to surgery and the processing of the results was ob-
tained from all patients. 

Figure 1. Post-enucleation status. (A) Upper and lower fornix adhesions. (B) Ectropion of the lower eyelid and shallow inferior 
conjunctival fornix. (C) Prosthesis wedged in the lower eyelid due to inferior fornix adhesions

Figure 2. Superior sulcus syndrome. Patient post-enucleation 
due to orbital floor fracture trauma on the right side, not 
surgically addressed immediately after injury for age and 
overall condition of patient. (A) Preoperative. (B) Postoperative 
– tarsorrhaphy and subsequent upper eyelid ptosis and surgery 
(7 months postoperatively)

proLékaře.cz | 21.5.2025



CZECH AND SLOVAK OPHTHALMOLOGY AOP 3

Figure 3. Stock eye syndrome following multiple tarsorrhaphies at another institution. (A) Preoperative. (B) Postoperative – lateral permanent 
tarsorrhaphy immediately postoperative. (C) 14 days postoperative

Figure 4. Right upper eyelid ptosis. Surgery involving shortening 
of the levator palpebrae superioris muscle aponeurosis. (A) 
Preoperative. (B) Postoperative

Figure 5. Right upper and lower eyelid ptosis. (A) Preoperative. 
(B) Postoperative upper eyelid ptosis surgery and temporal 
lower eyelid suspension (3 months postoperative). Patient was 
subsequently ordered to have a new prosthesis made

Figure 6. Patient after enucleation for childhood retinoblastoma, 
following horizontal lower eyelid shortening and tarsal fixation to 
orbital periosteum. (A) Preoperative. (B) Postoperative (2 months 
postoperative)

Figure 7. Patient after enucleation in childhood. (A) Left eyebrow 
ptosis and altered lower eyelid vector, shallow conjunctival sac. 
(B) Post-amniotic membrane transplantation for conjunctival 
sac enlargement and eyebrow fixation to periosteum
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In the period from March 2022 to July 2024 a total 
of 49 patients with an unstable prosthesis following 
enucleation of the eyeball, who had been referred by 
a prosthetist, were treated at the above center. The de-

mographic data are presented in Table 1.
Malignant melanoma was the cause of enucleation in 

9 patients, while 30 patients underwent enucleation of 
the eye following a severe devastating trauma. Three pa-
tients underwent enucleation in early childhood due to  
retinoblastoma. Complications following retinal detachment 
were the reason for surgery in two patients, and severe diabe-
tic changes in two patients. 48 patients underwent enuclea-
tion of the eyeball without insertion of an orbital implant. One 
patient had an implanted hydroxyapatite orbital implant with 
preserved motility of the prosthesis. The patients underwent 
the surgical procedures presented in Table 2 under local ane-
sthesia, performed by a single surgeon. 

Lateral tarsorrhaphy was performed in two layers (su-
ture of anterior and posterior lamella) with excision of the 
edges of the eyelids. The positioning of the lower eyelid 
was improved by horizontal shortening of the lower 
eyelid with or without fixation to the orbital perioste-
um. Upper eyelid droop surgery with shortening of the 
levator palpebrae superior muscle was combined with 
blepharoplasty of the upper eyelid. Transplantation of 
an amniotic membrane was used in the case of a shallow 
lower fornix or small volume of the conjunctival sac. 

RESULTS

The evaluation was performed at a time interval of 1–2 
months after surgery. Some of the patients had alrea-
dy been observed for more than 2 years and their ocu-
lar prosthesis was subsequently replaced. With regard to 

Table 1. Demographic data in the group of patients after enucleation

Demography Count Average age / years Age range / years

Women 13 62.4 39–78

Men 36 56.3 22–82

Table 2. Surgical Procedures to Secure Ocular Prosthesis Stability

Surgical Procedure 2022–2023 Medilux Eye Center Galanta Count

Lateral tarsorrhaphy 6

Lateral tarsorrhaphy with suspension of the lower eyelid to the orbital periosteum 4

Horizontal shortening of the lower eyelid 18

Horizontal shortening of the lower eyelid with suspension 6

Surgery for upper eyelid ptosis in case of unstable prosthesis 5

Ptosis surgery with horizontal shortening of the lower eyelid 1 

Ptosis surgery with suspension of the lower eyelid 2

Isolated surgery of the lower eyelid suspension to the orbital periosteum 1

Disruption of conjunctival adhesions 2

Amniotic membrane (AM) transplantation for deepening the lower fornix 7

AM transplantation with horizontal shortening of the lower eyelid 6 

AM transplantation with horizontal shortening of the lower eyelid and placement of fixation sutures on the lower eyelid 1

AM transplantation with suspension of the lower eyelid to the orbital periosteum 2

Total 61

Obrázok 8. Patient post-enucleation for malignant melanoma. 
Six months postoperatively, contractures developed, preventing 
prosthesis wear. (A) Surgery to enlarge the inferior fornix 
with amniotic membrane transplantation and subsequent 
hyaluronic acid application to the upper orbit and upper eyelid. 
(B) 3 months postoperative
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the character of the one-day surgery center, the cohort is 
not homogeneous. The patients who reported to us had 
varying degrees of instability of the prosthesis, or were 
unable to wear it whatsoever. More than one half of the 
patients removed the prosthesis for the night and did not 
apply any lubrication. Three patients reported pronoun-
ced chronic inflammation of the conjunctivae, which was 
treated before the surgical procedure with local antibiotic 
therapy. The regimen measures summarized in the con-
clusion of the study brought about an improvement of the 
condition of the conjunctival sac. In the observed period  
a total of 61 operations were performed in order to im-
prove the stability of an individually produced acrylate 
prosthesis in the conjunctival sac of patients following 
enucleation of the eye. Out of the 49 patients in the co-
hort, 42 patients underwent only one operation, 4 pa-
tients underwent 2 procedures and 3 patients required  
3 procedures. In some patients it was evident at the initial 
examination that one procedure would not be sufficient, 
and that another procedure would be required after a cer-
tain period of time (first of all on the lower eyelid and lower 
fornix, with a subsequent operation for upper eyelid droop). 
In some cases a new ocular prosthesis were produced after 
the healing of the surgical wound in the conjunctival sac. 

Data on the causes of enucleation and the time interval 
between the primary operation and the onset of instability 
of the prosthesis are presented in Table 3. In our cohort, 
the average time interval from the primary operation was 
shorter in the group with malignant choroidal melanoma 
than in the group who had suffered ocular traumas. 

A hyaluronic acid injection was applied to three pa-
tients in order to supplement the volume of the con-
junctival sac. A cosmetic result and better position and 
stability of the prosthesis was achieved in 47 patients, 
who were satisfied with the improvement of the positio-
ning of the eyelids. In 2 patients the desired effect was 
not achieved; these patients did not attend for further 
procedures. Subsequent follow-up examinations after  
a time interval were planned for all patients in whom 
the above procedures were performed in order to eva-
luate the stability of the result. 

DISCUSSION

Enucleation of the eyeball is performed most frequently 
due to presence of uveal melanoma, in up to 98% of ca-

ses, and in 1% for other types of tumors [1]. The spectrum 
of indications for enucleation is in accordance with the 
literature [21]. The shorter time between the operation 
and the onset of contractures in the case of a tumor 
etiology is probably caused by the radical nature of the 
procedure and the subsequent treatment (radiotherapy), 
which was not recorded in our cohort. 

Achieving symmetry of the ocular aperture is impor-
tant not only from a cosmetic perspective, but especially 
in order to secure the stability of the ocular prosthesis. It is 
difficult to achieve complete symmetry in the size of the 
prosthesis and the bulb and full upper eyelid excursion. 
Adequate upper eyelid excursion and a sufficiently deep 
lower fornix hold the prosthesis in place [14].

Tarsorrhaphy is effective in a larger vertical di-
mension of the ocular aperture and lagophthalmos, 
in which the prosthesis remains exposed even af-
ter closure of the eyelids. It is suitable to perform  
tarsorrhaphy in two layers when there is a higher pro-
bability of fusion    of the eyelids [8,9].

Horizontal shortening of the lower eyelid is indicated 
in the case of overhanging, extension of the lower eye-
lid caused by weakening of the orbicularis oculi muscle 
and extension of the lateral canthal ligament. For correc-
tion, a triangle of the tarsus and palpebral conjunctiva 
is cut out laterally, and the skin is shifted laterally where 
the adaptation triangle is cut out. In the case of droop 
of the outer ocular canthus it is appropriate to change 
the vector of the lower eyelid by fixation to the perios-
teum with a non-absorbable suture. The authors’ expe-
riences have confirmed that it is appropriate to perform 
this combined approach as the primary procedure for 
better postoperative results. This is in accordance with 
the data in the literature [11–14].

Upper eyelid droop surgery may be required primarily 
or this need may become more pronounced after correc-
tion of the position of the lower eyelid. Blepharoplasty 
of the upper eyelid with excision of the skin is combined 
with shortening of the levator palpebrae superior muscle 
ab externum. The suitability of this procedure is also sta-
ted by other authors. Before ptosis surgery it is important 
to resolve the volume of the conjunctival sac and the po-
sition of the lower eyelid [7,9,11]. 

Contractures of the conjunctival sac may be the con-
sequence of a previous surgical procedure, early removal 
of the conformer (expander) of the conjunctival sac, in-

Table 3. Causes of eyeball enucleation and the time interval between the onset of prosthesis instability since primary surgical 
procedure (enucleation)

Reason for Enucleation Women Men Average Time (years) Minimum Time (years) Maximum Time (years)

Malignant Melanoma of the Choroid 5 3 4.2 1 10

Eye Injury 3 26 24.4 1 68

Retinoblastoma 1 3 36.6 24 47

Retinal Detachment 2 1 2 2 2

Complications of Diabetic Retinopathy 1 1 2.5 1 4

Other 1 2 25.4 14 41
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correct wearing and shape of the prosthesis, recurrent in-
flammations or immunological disorders (Stevens John-
son syndrome) [9]. The main role in the process of onset 
of contractures is played by myofibroblasts. The suitabi-
lity of amniotic membrane transplant for reconstruction 
of a contracted conjunctival sac has been confirmed by 
multiple authors [18–20, 22,23]. It is considered a viable 
alternative to transplant of the buccal mucosa [20]. The 
regenerative capacity of the amniotic membrane impro-
ves the healing of defects and improves the cosmetic 
appearance following epithelialization over the course 
of a few weeks. During this time the prosthesis fulfils the 
function of a conformer of the conjunctival sac. 

Loss of an eye is associated also with changes of the con-
junctiva and lacrimal apparatus. The quantity and quality 
of tears is altered. The accumulated secretion behind the 
prosthesis may be infected, and the subsequent inflamma-
tion causes contractures in the conjunctival sac. Morpho-
logical changes of the lacrimal glands also occur, with the 
onset of dry anophthalmic syndrome of the conjunctival 
sac [24]. Correct size of the prosthesis (which should ma-
ximally fill the conjunctival sac) prevents the accumula-
tion of secretion behind the prosthesis. In such a case the 
lacrimal film on the surface of the prosthesis keeps it clean, 
which is confirmed by the fact that patients can wear a well 
shaped prosthesis for a long period of time. In the case of  
a poorly produced prosthesis with the accumulation of 
large quantity of fluid behind it patients are forced to re-
peatedly remove, clean and insert the prosthesis, which 
worsens the condition. The frequency of handling influen-
ces the quality of the lacrimal film. The same applies in the 
case of leaving the conjunctival sac without the prosthesis 
overnight. In this case the oculomotor muscle and the le-
vator palpebrae superior muscle are weakened, which le-
ads to the above-mentioned changes. A damaged surface 
of the prosthesis may worsen this condition [8,18,25].

Practical experiences of authors / take home message
A correctly shaped, sufficiently large and stable 

prosthesis may remain in the conjunctival sac over-

night. It is suitable to remove and clean the prosthesis 
once per day, if a large amount of secretion does not 
accumulate it may be removed once every 2 days. In the 
case of a feeling of pressure or dryness in the conjuncti-
val sac it is appropriate to apply lubrication in the form 
of a gel or cream. In the case of acute inflammation of 
the conjunctiva it is necessary to treat the inflammation 
with local antibiotics.

In the case of instability of the prosthesis it is first 
of all necessary to evaluate the condition of the eye-
lids. In the case of extension and droop of the lower 
eyelid it is first of all suitable to perform horizon-
tal shortening of the lower eyelid or tarsorrhaphy.  
Droop of the upper eyelid can be resolved by shor-
tening the aponeurosis of the levator palpebrae su-
perior muscle. Upon loss of volume or truncation of 
the posterior lamella of the lower eyelid it is suitable 
to increase the volume of the lower fornix of the 
conjunctival sac through application of an amniotic 
membrane or buccal mucosa. Following corrective 
operations of the conjunctival sac it is suitable to ad-
minister antibiotics locally in order to prevent infec-
tion, and subsequently corticosteroids locally in the 
form of cream in order to prevent early contractures. 
The new prosthesis should have a shape and size equ-
al to or larger than the prosthesis before correction. 

CONCLUSION

Instability of a ocular prosthesis has significant func-
tional and psychological consequences. Resolving the-
se conditions represents a challenge for the surgeon. 
Stability of the prosthesis may be achieved by one or 
several procedures. Patient compliance is important, 
as well as thorough information about the possible  
postoperative course and the possibility that several 
surgical procedures will be required. A very important 
role is played by the prosthetist, since the correct size 
and shape of the prosthesis is important for maintai-
ning the postoperative result.
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