
I N T R O D U C T I O N

H y d roxyapatite (HA), coral-derived calcium phos-
phate, has received considerable attention as a new
material for integrated orbital implants since 1985
(1). Early clinical studies reported an absence of ex-
p o s u re with these integrated implants (2, 3) . With
the increasing use of these implants, complications
including exposure have become more apparent to
orbital surgeons. Despite several reports on diff e r-

ent treatment options of HA exposure (4-10), man-
agement of these cases can be extremely diff i c u l t .
The problem is more with large defects where the
conjunctiva may be relatively deficient. In these cas-
es, hard palate, mucosal grafts, or dermis fat grafts
have been recommended (4, 5). However, anterior
melting and re c u r rence of the exposure has been ob-
served (4).

In this article, we report our experience with a new-
ly devised two-stage technique for treatment of larg e
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PU R P O S E. To report the results of a newly devised two-stage surgical technique for man-
agement of large hydroxyapatite exposure defects.
ME T H O D S. Eight patients with exposed hydroxyapatite orbital implant were treated in two
stages. The exposed hydroxyapatite anterior surface was burred down and the defect was
d i rectly closed 3 to 13 months after the primary procedure. Then a mucous membrane or
d e rmis-fat graft was added for socket re c o n s t r u c t i o n .
RE S U LT S. Trauma was the primary cause of enucleation in all patients. Hydroxyapatite ex-
p o s u res occurred 1 to 2 weeks after implantation. Mean defect size was 15 mm in the gre a t-
est dimension (range 10–21 mm). Socket reconstruction was done in seven patients with
mucous membrane graft and in one patient with dermis fat graft 3 to 13 months after di-
rect repair of the defects. All eight patients maintained closure of the defects during a mean
follow-up of 13 months (range 9–19 months). 
CO N C L U S I O N S. Management of hydroxyapatite exposures, especially those with large defects,
can be difficult. Based on our experience, optimal results can be obtained after direct  clo-
s u re of the defect under minimal tension at the expense of foreshortening the fornices af-
ter which the socket can be reconstructed with a mucous membrane or dermis fat graft as
a secondary procedure. (Eur J Ophthalmol 2003; 13: 789-93)
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HA exposure defects. The technique consists of burr-
ing down the exposed anterior surface with dire c t
c l o s u re of the defect, followed by adding a mucous
membrane or dermis fat graft for reconstruction of
the sockets.

M ATERIALS AND METHODS

Over a 20-month period, all patients re f e r red with
l a rge exposed HA implants (≥10 mm) were treated by
the authors as described below.

Surgical Te c h n i q u e

Conjunctiva and Tenon tissue were trimmed and fre s h-
ened around the bare area and undermined for 360°.
The coral surface was ground down with a dril l burr
to make it less convex and slightly smoother to fa-
cilitate re a p p roximation of surrounding tissues (Fig.
1). Tenon capsule was brought together with closely
spaced interrupted 5-0 Vicryl sutures, and the con-
junctiva was closed with closely spaced bites of con-
tinuous 6-0 Vicryl sutures. The fornices were inade-
quate to hold the conformer. The patients were fol-
lowed up for 3 to 13 months after direct closure of
the defects. There a f t e r, socket reconstruction was done.
For socket reconstruction, a transverse incision was
placed centrally across the conjunctiva. Conjunctiva
was undermined and spread until a large conformer
could be inserted easily and the eyelids closed over
it (Fig. 2). Tenon was left intact over the implant. In
all cases except one (Case 2), the bared Tenon cap-
sule was covered with oral mucosa and sutured to the
s u r rounding conjunctiva with a continuous 6-0 Vi c r y l
s u t u re. In Case 2, the created defect was covere d
with a thin dermis fat graft. Then the upper and/or
lower fornices were formed by three 4-0 Vicryl forn i x -
forming sutures placed through the full thickness of
the lid (Fig. 3). A conformer was placed and tempo-
rary tarsorrhaphy was performed.

R E S U LT S

Eight patients with large exposure defect were man-
aged successfully (Tab. I). Trauma was the primary
cause of enucleation in all cases. HA was implanted

Fig. 3 - The defect is covered with oral mucosa. Three fornix-forming
sutures are placed in the lower fornix.

Fig. 2 - Conjunctiva is undermined and spread away (black arrow).
Intact well-vascularized Tenon capsule is visible (white arrow).

Fig. 1 - Exposed coral implant becomes less convex and smoother
after being ground down.
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primarily in four patients and was placed as a sec-
ondary implant in others. Exposure took place 1 to
12 weeks after HA implantation. There was no clini-
cal evidence for infection when t issue breakdown oc-
c u r red. No predisposing factors for exposure, such
as multiple surgeries, antimetabolite or radiation
t h e r a p y, or systemic diseases, were noted.

The defect size ranged from 10 to 21 mm (larg e s t
dimension), with an average of 15 mm. In three cas-
es there was at least one earlier failed attempt for clo-
s u re (Cases 1, 3, and 5). All patients who were re-
f e r red to us had had multiple surgical pro c e d u res to
manage the exposure. 

Two patients had failed Tenon-conjunctival advancement
(Cases 1 and 3). Two patients had failed mucous mem-
brane graft (cases 1, 3), and two patients had failed
amniotic membrane transplantation (Cases 1 and 5).

D i rect repair of the defects was successful in all pa-
tients. The average follow-up after the first stage of
the operation was 6.5 months (range 3–13 months).
Socket reconstruction (stage two) was also success-
ful in all patients (Fig. 4). No re - e x p o s u re or other com-
plications were encountered during the average fol-
low-up period of 13 months (range 9–19 months) af-
ter direct re p a i r. The donor site healed uneventfully
in all patients.

D I S C U S S I O N

HA orbital implants have become increasingly pop-
ular in the management of the anophthalmic socket
owing to improved prosthesis motility and superior
cosmesis (3, 11). In 1992, Goldberg and associates
reported six cases of exposed HA implants (11). Since
then, many reports of exposure have surfaced, giv-
ing rates ranging from 1.6% to as high as 21.6% (7).
The reported reasons for exposure include lack of vas-
cular ingrowth (12), inflammatory reaction of the over-
lying tissues (12, 13), poor surgical technique, an-
timetabolite or radiation therapy, systemic diseases
such as diabetes mellitus, multiple previous opera-
tions (6), infection (7), and too early or poorly fitt ing
p rosthesis (5, 7, 9). In our cases, poor surgical tech-
nique seems to be the most important factor in un-
usually large exposure defects. HA implantation was
done in most cases by surgeons, not oculoplastics
s u b s p e c i a l i s t s .

A number of pro c e d u res have been advocated to
handle porous implant exposure, including hard
palate, dermis fat graft (4), burring down the surface
of the HA implant and direct closure (5), simple clo-
s u re, scleral patch graft, bipedicle conjunctival f lap
(6), temporalis fascia graft (7), Müller muscle flap (8),

TABLE I - S U M M A RY OF THE PAT I E N T S

C a s e Age Type of surgery Time to Size of Prior Time (mo) Socket To t a l
n o . ( y r ) / s e x e x p o s u re defect p ro c e d u re s between re c o n - f o l l o w - u p

( w k ) ( m m ) primary and s t r u c t i o n time (mo)
secondary after dire c t

re p a i r re p a i r

1 5 0 / M Primary implantation 1 1 4 x 1 6 (1) Simple 6 M M G 9 . 5
re p a i r

(2) AMT 
(3) MMG

2 2 6 / M Secondary implantation 2 1 7 x 1 5 N o n e 5 D F G 1 8
3 2 3 / F Secondary implantation 5 1 5 x 1 5 (1) Simple 8 M M G 1 9

re p a i r
(2) MMG

4 1 1 / M Primary implantation 3 2 0 x 2 1 N o n e 1 3 M M G 1 6
5 3 6 / M Secondary implantation 1 2 1 1 x 8 (1) AMT 3 M M G 1 1
6 2 4 / F Secondary implantation 5 1 0 x 8 N o n e 6 M M G 1 3
7 2 6 / M Primary implantation 3 2 0 x 1 5 N o n e 6 M M G 9
8 3 4 / M Primary implantation 4 7 x 1 1 N o n e 6 M M G 8

AMT = Amniotic membrane transplantation; MMG = Mucous membrane graft; DFG = Dermis fat graft
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tarsal patch flap (9), and two-stage pedicled conjunctival
flap from the lower lid (10). Most of the above tech-
niques have been described to repair small to medi-
um (<10 mm) exposure defects. Our technique was
performed to treat patients with large exposure de-
fects (≥10 mm).

In this report, eight patients with large exposure de-
fects were managed successfully. Previous reports (4,
5) have recommended hard palate, mucosal graft , or
dermis fat graft for treatment of large defects to pre-
vent fornix foreshortening. However, in many cases,
the above pro c e d u res have resulted in anterior melt-
ing and re c u r rence of exposure (4). This should not
be considered unexpected because a good re c i p i e n t
bed is the pre requisite for successful taking of the

f ree graft. Factors that may adversely influence the
chance of free graft survival are a large defect, an
avascular underlying HA, and coarse irritative HA spicules.
In addition, as mentioned by Oestreicher (5), it is ex-
t remely important that the tissues brought over the
top of the anterior surface to effect closure have ad-
equate blood supply of their own to prevent their bre a k-
d o w n .

We believe the surrounding Tenon and conjunctiva
with rich vascular supply is the most appropriate tis-
sue for covering exposed HA. In case of exposed coral
implants, one should re f resh the edges of the surro u n d i n g
conjunctiva, dissect in the sub-Tenon space, exten-
sively mobilize the tissues, and close the wound with
minimal tension. In this stage the surgeon should not

Fig. 4 - Case 4. a) An 11-year-old patient presented with 20x21 mm exposure defect 3 weeks after primary implantation. b) Thirteen months
after direct repair. c) Socket reconstruction with mucous membrane graft. d) Two weeks after socket reconstruction, prosthesis is in place.

a

c d
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fear the foreshortening of the fornices because this
can be corrected in the second stage of the opera-
tion, as described above. In our series, socket re c o n s t r u c t i o n
was done 3 to 13 months after direct repair of the de-
fect. This follow-up period was considered suff i c i e n t
to determine the efficacy of direct closure as most im-
plant exposures become clinically apparent within 3
months of surgery (12, 13).

At surg e r y, the coral should be burred down. This
has at least two advantages. Some of the abrasive
spicules are eliminated (7) and convexity of the sur-
face is lessened; the latter provides easier closure of
the wound. After successful primary re p a i r, the ante-
rior avascular area within the HA implant wil l slowly
fill with fibrovascular tissue. This process takes sev-
eral months, after which the socket is ready for re-
construction of the foreshortened fornices with a mu-
cous membrane or dermis fat graft on a well-vascu-
larized bed.

This two-stage pro c e d u re was successful in all pa-
tients. At the time of the most recent follow-up, all
the patients treated with this approach are doing well
with adequate vascular tissue coverage of the HA im-
plant and the fornices were adequate to hold pro s-
thesis. We recommend consideration of this technique
when presented with exposures of HA implant, es-
pecially those with large defects in the absence of
clinical signs of infection.
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