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Abstract 

Purpose: We report 6 patients who received a hydroxyapatite (HA) orbital implant in the 

socket and developed chronic orbital inflammation unresponsive to conventional medical 

therapy. Case Reports: We assisted 6 cases (4 males, 2 females) who received an HA orbital 

implant in the socket between 2015 and 2016 at King Khaled Eye Specialist Hospital, Riyadh, 

Saudi Arabia, and developed chronic orbital inflammation with chronic discharge, redness, 

and pain (onset from weeks to over 2 decades after surgery). Computed tomography evalua-

tion indicated inflammation in the orbital tissues, and histological examination showed a 

foreign body granulomatous reaction mainly localized around and blanching the HA implant. 

The condition was unresponsive to usual medical treatment and was resolved immediately 

after implant removal. Conclusions: Chronic inflammation can occur decades after place-

ment of an HA implant in the orbit and can be successfully treated with implant removal. 
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Introduction 

Hydroxyapatite (HA) implants were advocated in the 1980s to replace volume in anoph-
thalmic sockets and to improve motility of the external prosthesis, based on the idea that 
these implants could be integrated to the host tissues and be coupled to the external pros-
thesis, transmitting the extraocular muscle movements to the prosthesis [1–3]. 

Twenty-six years after HA was introduced, multiple complications associated with the 
implants such as conjunctival thinning or dehiscence, implant exposure, infection, and 
chronic orbital pain were reported [1, 4–8], and enthusiasm with the HA implant has de-
creased. 

A rarely reported complication of HA implants is chronic inflammatory reaction in the 
orbit [9–11]. In this case series, we are evaluating 6 anophthalmic socket carriers who re-
ceived HA implants in the anophthalmic socket and developed chronic orbital inflammation 
unresponsive to conventional medical therapy. 

Case Reports 

We report 6 anophthalmic carriers (4 males, 2 females) who received HA orbital im-
plants and developed unresponsive chronic orbital inflammation, treated between 2015 and 
2016 at King Khaled Eye Specialist Hospital, Riyadh, Saudi Arabia.  

Patient details are presented in Table 1. The patients had previously undergone enucle-
ation (4 cases) or evisceration (2 cases). When patients underwent enucleation, the sphere 
was wrapped in donor sclera. All the HA implants were spherical, 18–20 mm in size, and 
none had a coupling peg. The main complaints at presentation to our hospital were conjunc-
tival redness, copious thick discharge, tearing, and pain/discomfort. The onset of inflamma-
tion occurred between 3 weeks and 24 years after patients received the implants. Medical 
treatment using a topical antibiotic combined with steroids (Maxitrol®; Alcon Inc., Fort 
Worth, TX, USA) was partially effective in all cases. Patients developed conjunctival contrac-
tion with shortened fornix, symblepharon, and pain on palpation. Pyogenic granulomas and 
severe inflammation were observed in Case 2 and he was prescribed oral steroids. However, 
inflammation recurred when medication was discontinued. Two patients had implant ex-
posure (Cases 3 and 5). In Case 3, implant exposure occurred 4 times and that was unsuc-
cessfully repaired with tarsal flap, followed by scleral patch, amniotic membrane, and direct 
closure. 

Computed tomography (CT) indicated inflammation localized around the HA implant, 
most significantly in the anterior aspect of the orbit and preseptal area, extending to the 
eyelids. Swab socket cultures were negative in all patients. 

All patients underwent removal of the HA implant, and histological examination of the 
implant and surrounding tissue showed intense granulomatous reaction composed of giant 
cells, multiple small “foreign bodies” (likely small pieces of HA), and numerous eosinophils 
and fibrosis within the implant and surrounding the HA sphere. In the 2 cases of implant 
exposure (Cases 3 and 5), neutrophilic and lymphocytic reactions were observed in the ante-
rior aspect of the socket (Fig. 1). 

http://dx.doi.org/10.1159%2F000485498
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After implant removal, all patients had a quiet painless socket with no redness and no 
discharge. At the same time of HA implant removal, three patients decided to undergo socket 
rehabilitation receiving a dermis fat graft, and no complications were detected in the post-
operative period. The remaining patients refused to undergo any kind of anophthalmic sock-
et reconstruction. At the last follow-up, all patients were doing fine and were able to hold 
external prosthesis. 

Discussion 

In this case series, we describe patients with HA implants who had chronic inflamma-
tion in the socket, noticed by chronic severe discharge, pain, and discomfort. 

The chronic discharge in our cases was related to the chronic orbital inflammation but 
can be attributed to pyogenic granulomas, giant papillary conjunctivitis, or conjunctival cysts 
[12, 13]. Only Case 2 presented pyogenic granuloma without exposure of the implant. Cases 
3 and 5 had exposure of the implant, which is likely the most frequent HA-associated com-
plication [11], and in our cases exposure was not associated to pyogenic granuloma. 

The dehiscence of the conjunctiva and exposure of the implant can provide a portal of 
entry for potential implant infection [14]. However, our exposure cases had negative implant 
culture swabs. 

Treatment of exposure is difficult even with flaps or grafts. Persistent orbital discomfort, 
discharge, and the development of a pyogenic granuloma after HA implant should warn the 
ophthalmic surgeon of potential implant infection and can result in implant removal [1, 4–8] 
as occurred in our patients. 

Numerous studies evaluated vascularization within HA implants [3, 10], but there are no 
reports that a CT scan can help to preclude the diagnosis of chronic peri-implant inflamma-
tion. The CT scan showed that the inflammatory reaction was mainly located around the 
implants. Further, histological evaluation of the explanted implants confirmed the image 
findings showing the inflammatory reaction in the implants and orbital tissues. The histolog-
ical reaction was similar to that observed in experimental animal studies which received 
synthetic HA implants [9, 15], being composed mainly of chronic inflammatory cell infiltrate 
with predominant foreign body giant cell reaction inside and around the implant. This tissue 
response was also similar to that reported by Jordan et al. [11] who examined 15 explanted 
HA implants revealing a clinical pathological correlation without image confirmation, repre-
senting signs of acute or chronic inflammatory process, with or without necrosis and with or 
without identifiable microorganisms in the explanted HA implants. 

Initially, our patients underwent unsuccessful clinical treatment to alleviate the pain, 
redness, and mucopurulent discharge, but remission did not occur because the inflammation 
was affecting the orbit. Case 2 improved with systemic steroids, confirming that the inflam-
mation was in the orbital tissues. 

Chronic inflammation resolved after implant removal in all the patients in this case se-
ries. This observation confirms that HA was causing the inflammation, and the definitive 
treatment for these cases is implant removal. 

Chronic inflammation extended to the fornix, causing socket contraction with a shallow 
fornix and fibrosis. These signs prompted us to treat the patients after HA implant removal 

http://dx.doi.org/10.1159%2F000485498
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with a dermis fat graft, replacing the anterior surface and increasing the volume within the 
socket with the possibility of good outcomes. 

In conclusion, chronic inflammation in the socket can be related to the presence of an 
HA implant. It can occur many years after HA implant placement and can successfully be 
treated with implant removal. 
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Fig. 1. a Case 3 had multiple hydroxyapatite (HA) exposures showing dehiscence and exposure of the im-

plant. b Case 5 with the HA implant and an extensive inflammatory reaction in the socket. c, d Case 1 had 

bilateral evisceration with the HA implant in the right socket and no implant in the left socket. The axial (c) 

and coronal (d) CT scans showed significant thickening along the right preseptal area with eyelid edema 

and mild bulkiness related to the right lacrimal gland. The implant is surrounded by slightly dirty fat and 

no evidence of localized collection. e Histopathology indicates fat necrosis, multiple “foreign bodies” sur-

rounded by foreign body reaction, and numerous eosinophils. HE stain. ×100. f Intense fibrosis and exten-

sive granuloma due to “foreign body.” HE stain. ×100. 

 

 

 

 
Table 1. Demographics and ocular characteristics of patients with HA implants who developed chronic 

orbital inflammation unresponsive to conventional medical therapy 
              
              
Case Gender Age,  

years 
Eye Enucleation/ 

evisceration 
Cause of  
implantation 

Implant  
size, mm 

Symptoms  Elapse of  
time since  
implantation 

Treatment CT  Pathology 

              
              
1 F 44 RE Evisceration Trauma 20 Pain and chronic  

conjunctivitis 
 6 months HA removal  

and DMFG 
HA implant with  
significant thickening along  
the preseptal area, eyelid 
edema, and no evidence of  
postseptal extension 

  

                            2 M 36 LE Evisceration Trauma 20 Persistent  
purulent  
conjunctivitis  
and severe  
discharge 

 3 weeks HA removal  Revealed HA implant  
surrounded by inflammation,  
involving also the retrobulbar 
fat and optic nerve sheath,  
with significant dirty fatty  
appearance as well as  
involvement of tendinous 
insertion of the extraocular  
muscles group 

 Multiple small  
“foreign bodies”  
surrounded by  
granulomatous  
reaction composed  
by giant cells and  
numerous eosinophils 

                            3 M 28 RE Enucleation  
and donor 
sclera 

Trauma 18 Intermittent  
uncomfortable  
socket, with severe  
mucopurulent  
conjunctivitis and HA  
exposure 4 times 

 24 months HA removal –  Multiple granulomas  
composed by foreign 
body reaction  
surrounding the  
exposed implant 

                            4 M 33 RE Enucleation  
and donor  
sclera 

Trauma 18 Discharge and  
redness 

 24 years HA removal  
and DMFG 

Preseptal soft tissue swelling 
affecting the right upper and  
lower eyelids including the 
medial canthal area and  
medial rectus muscle 

 Multiple granulomas 
with foreign body  
reaction and  
numerous eosinophils 

                            5 M 44 LE Enucleation  
and donor 
sclera 

Trauma 20 Inflamed  
anophthalmic  
socket with a 6 mm  
exposed HA implant  
and contracted fornix 

 10 years HA removal Inflamed socket mainly  
around the implant and  
affecting the anterior  
portion of the orbit 

 Intense fibrosis  
and granulomatous  
reaction 

                            6 F 09 LE Enucleation  
and donor  
sclera 

Retino- 
blastoma 

20 Continuous chronic  
discharge, redness  
and contracted fornix 

 2 years HA removal  
and DMFG 

–  – 

              
              
RE, right eye; LE, left eye; DMFG, dermis fat graft; HA, hydroxyapatite; CT, computed tomography. 
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