Total exposure of a hydroxyapatite orbital implant, five
yearsafterevisceration, case report and review of the literature

ABSTRACT
Objective: To describe a case of implant complication after evisceration.

Results: The patient was 28 years old with ocular trauma history and evisceration of the left
eye five years previously, and placement of an intraocular ball who consulted to the
emergency department with left retro-orbital pain and progressive worsening for one month,
associated with abundant purulent oozing secretions. The examination of the left orbital cavity
revealed palpebral edema, externalization of the deteriorated hydroxyapatite ball, absence of
sclera and conjunctiva, and abundant purulent yellowish secretions. The patient underwent
emergency lavage. Antibiotic therapy and revision surgery were performed. The evolution

was favorable.
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Introduction

The evisceration is a surgical procedure designed to remove the contents of the eyeball
in cases of non-functional, unsightly, painful or phthisic eyes. After evisceration, the orbital
volume needs to be reconstituted to restore normal anatomy, which is essential for aesthetic
and stable rehabilitation over time. We report the case of a patient admitted for a post-
evisceration complication. The aim of our study was to review the potential complications
associated with orbital implants and to emphasise the importance of choosing these implants

before surgery.

Case presentation

This was a 28-year-old unemployed patient with a history of
lefteyeeviscerationperformed five yearsagofollowingocular trauma with placement of an
intraocularball. No otherpathologicalhistorywasfound. The patient went to emergency withleft
retro-orbital pain thathad been progressivelyworsening for a month, withredness of the
conjunctivae and no otherassociatedsigns. As the symptomsworsenedwith the appearance of



secretions, the patient wasreferred to our centre for treatment. The patient did not report any
follow-up after the first year post-surgery.

Examination of the lefteyerevealed an exposed hydroxyapatite implant with purulent

secretions (Picture 1). Examination of the right eyewas normal, withvisualacuity of 10/10.

The patient underwent lavage withdilute povidone-iodine and 0.9% isotonic saline,
and receivedprobabilistic oral and local antibiotictherapy (Ciprofloxacineye drops).
Surgicalrevisionwasperformedwithin a week of treatment and involvedremoval of the
hydroxyapatite ball (picture 2) and replacement with a silicone ball, suturing of the muscle
lamellae (picture 3) and fitting of a conformer whileawaiting a conjunctivalgraft (with a
sublabialflap) planned at a later date. The outcomewasfavourable.

Discussion

Mutilatingsurgery of the eyeballoccupies a special place in ophthalmologicalsurgery. It
must beperformed by an experienced team in order to limit post-operative complications and
easilyadapt a qualityprosthesis [1]. The main cause of anophthalmicsurgeryis trauma [2].

The mostfrequent complication isexposure of the implant [3]. The choice of orbital
implant remains an important step. It depends on: the diameter of the globe, the surgical
technique used (non- or conservative evisceration, table evisceration) [1]. Various types of
intraorbital implants exist, but nowadays the biocolonisable implants are the reference:
Synthetic hydroxyapatite (HA), alumina, coveredbeads [1]. According to someauthors, the
risk of exposureisgreaterwith hydroxyapatite beads [3].

However, it can bedifficult to introduce a biocolonisableporous orbital implant of
sufficient volume afterconventionalevisceration. This iswhy X. Morrelproposed the "four
squares” surgical technique, whichallowspetal-like closure, thusfacilitating the implantation of
large beads. According to a study of 15 patients, the <<four squares>> technique proved to be
effective, with no complications noted for a 12.4-month setback [4]. Furthermorein 2014
Delmas found in hisstudythat the two-stage Miller muscle flap technique allows local
treatment of ballexposureusing a pedicledautologousflapfrom the homolateraluppereyelidwith
good results (68% success rate)[5].

Several complications have been described, the choice of beads must takeintoaccount
the characteristics of the differentbeads, the size of the bead but also the long-termcost and
therefore the socio-economiclevel of the patients to avoidadditionalsurgeries for the patients.

Implant exposureis a frequent complication of hydroxyapatite beads [3].
Pathologicalexamination of explanted implants shows intense inflammation adjacent to the
area of exposure and proliferation of epithelialcellswithin the pores of the bead, putting the



container at risk of contraction. Rapid intervention and coverage of large exposureswill
minimise conjunctival contraction [6].

Explantation guarantees the elimination of irritating hydroxyapatite spicules
fromburiedinflammatory and epithelialcells [6]. The rough surface of hydroxyapatite implants
causes chronic inflammation, leading in some cases to destruction of the sclera and
conjunctiva [7].

Most beads made of glass, PMMA (poly methylmethacrylate) or silicone carry the risk of
rejection, infection or allergy, but alsobecausethesematerials are not capable of
beingvascularised and colonised by the surrounding tissues and therefore do not allow the
oculomotor muscles to beattacheddirectly to the bead[8].

Current intra-orbital beads are made of natural or synthetic hydroxyapatite (HA) [9, 10]. This
material has the advantage of beingpartially biocompatible, non-toxic, non-allergenic to
humans [11, 12] and above all vascularisable and colonisable by the surroundingfibro-
vascular tissues due to the existence of intercommunicating pores of regulardiameter. There
are alsointraorbitalbeads made of hydroxyapatite and tricalcium phosphate, which are not
onlyintegrated by the body, but also "digested"” and transformedintobone by the body [8].

Nunerystudied 137 eyes, comparing the risk of exposurefrom hydroxyapatite and
silicone implants, and foundthat hydroxyapatite implants were more likely to beexposedafter
implantation, and thiswouldbe due to the greater inflammation theygenerate [12],
unlikesomestudieswhichfoundlessexposurewith hydroxyapatite beads [4]. The
statisticalanalysisdid not include implant size as an exposure factor [12]. Risk factors for
exposureinclude: superficial placement of the implant, absence of sutures, tootight sutures of
Tenon's fascia and conjunctiva, infection, use of antimetabolites or radiotherapy [13] , and
finally the eviscerationitself [14].

Zhao et al. foundthatafterenucleation, ball implantation
withoutxenogenescleragraftingwas more beneficial for patients in terms of operative time and
cost and reduction in postoperative complications [15]. Wu et al. treatedbeadexposurewith an
Enduragen patch graft to cover the implant withsuccessfulbeadcoveragewithout complications
[16]. Some teams use the scleral patch graft and Vicryl mesh as double barriersbetween the
anterior surface of the implants and the overlying soft tissue; this technique has
significantlyreduced the rate of exposure in theiroperations [17].It shouldalsobenotedthat
Aggarwal had a similar case in a young girl fromwhomheremoved the hydroxyapatite ball and
reconstructeditwith the amniotic membrane beforesecondary implantation [18].

Conclusion

The use of a hydroxyapatite implant isparticularlywelltolerated, including in the paediatric
population. A compromise must befoundbetween the indication, the technique and a sufficient

implant diameter for a good aestheticresult to avoid complications.

Consent
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Picture 1 :Image showing the patient's orbital cavitywith total exposure of the hydroxyapatite
ball.



Picture 2 :Image showing the hydroxyapatite ball after extraction from the orbital cavity

Picture 3: suture of muscle lamellae after silicon ball implatation



