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The aim of the study was to analyse the rate of complications of orbital
endoimplantation in patients operated from 2002 to 2014 at the Eye Clin-
ic of the Lithuanian University of Health Sciences and to compare it with
the results in the literature. Enucleation must be performed very carefully
in order to prevent any additional trauma, infection, deformation, and
to create an optimal conjunctival socket. However, complications occur
despite efforts and qualified surgeons. The most common complications
described in the literature are thinning and cysts of the conjunctiva, a for-
eign body reaction, secretion, symblepharons, fornix deficiency, ptosis,
permanent pain, dislocation, migration and protrusion of the implant,
a primary or secondary infection, and implant extrusion.

From 2002 to 2014, 128 patients underwent orbital endoimplantation
surgery at the Eye Clinic. The most common complications were con-
junctival erosion (five patients, or 2.9%), cysts (nine patients, or 7%), and
implant extrusion (five patients, or 2.9%). The type and rate of complica-
tions were very similar to the data in the literature.

Keywords: orbital implant, post-enucleation socket syndrome, orbital
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INTRODUCTION

This paper is about endoimplantation of
the anophthalmic orbit. The purpose of this proce-

An implant is a medical device, which is grown
into the human body to replace a malfunctioning
or missing part of the body or tissue, or to make
their function more adequate. Since the surface
of the implant is in contact with human tissue it
should be produced from materials that are hypoal-
lergenic, non-toxic, and indestructible chemically
or mechanically as loose parts can disturb the ac-
tivity of other organs (1).
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dure is to restore the orbital volume, to save the func-
tion of extra-ocular muscles, to improve the motility
of the artificial eye, and to minimize the symptoms
of the post-enucleation socket syndrome (PESS).

The removal of the eyeball must be performed
very carefully in order to avoid any unnecessary
trauma, infection, deformation, or other compli-
cations and to create the optimal conjunctival sac.
Despite the mo-st favourable conditions and qual-
ified surgeons, the possibility of complications still
remains (2-8, 11, 24).

The most frequent complications of orbit-
al endoimplantation found in the literature are



102 Raimonda Piskiniené, Mantas Banevilius

the following: thinning of the conjunctiva (3.2-
8.3%), conjunctival cysts (3.2-6.0%), a foreign
body reaction (5.4%), secretion (6.0-21.0%), sym-
blepharons (3.0%), deficiency of conjunctival for-
nices (10.0%), ptosis (10.5-23.5%), permanent pain
(2.0-6.0%), implant dislocation and/or migration
(11.0%), erosion (0.8-36.8%), primary or second-
ary infection (0.4-5.8%), and implant extrusion
(1.9-50.0%) (9-21, 37).

The reasons for complications of orbital en-
doimplantation are very different. The early post-
operative period can be complicated by incorrect
implantation, poor wound closure, haemorrhage,
oedema, an over-sized implant, or infection. Com-
plications of the late postoperative period are caused
by the erosion of the tissue above the implant that
can be caused by irregularity of the anterior surface
of the implant, improper artificial eye or improper
wearing of the artificial eye, or secondary infection
of a protruded orbital implant.

A good surgical technique, a proper-sized and
good-quality orbital implant (36, 38), appropriate
and qualified care of the artificial eye and the oph-
thalmic socket are necessary for prevention of com-
plications. If a complication occurs, adequate treat-
ment is needed (39).

AIM OF THE STUDY

To evaluate complications of orbital endoimplan-
tation during the period of 2002 to 2014 in the Eye
Clinic of the Lithuanian University of Health Sciences
and to compare them with the data in the literature.

MATERIALS AND METHODS

The work was performed at the Eye Clinic of
the Lithuanian University of Health Sciences and
was based on a retrospective analysis of the data of
128 patients who underwent orbital endoimplan-
tation surgery at the clinic from 2002 to 2014. Pri-
mary and secondary orbital endoimplantation was
performed on 111 patients (86.7%) and 17 patients
(13.2%), respectively.

RESULTS

For primary and secondary endoimplantation sili-
cone spheres (68-53.1%), hydroxyapatite (9-7.0%),
bioceramic (8-6.3%), porous polyethylene (39—
30.5%) implants, and autogenous dermofat graft
(4-3.1%) were used (Fig. 1).

As can be seen from the data in the chart above,
the most common complication was the conjunc-
tival cyst (nine patients, 7%). Five implants (2.9%)
were protruded, five (2.9%) extruded, and two
(1.6%) dislocated. One (0.8%) patient had a lacrimal
gland cyst formation, and three patients (2.3%) de-
veloped upper lid ptosis.

Protruded and dislocated implants were integrat-
ed, extruded were silicone implants. One implant
(0.78%) extruded in the early postoperative period,
during the first month after surgery. Other compli-
cations — five protrusions (2.9%), four extrusions
(3.12%), and two dislocations (1.56%) — occurred
during the late postoperative period, several years
after surgery.

Silicone spheres
Hydroxyapatite
Bioceramic

Porous polyethylene

Autogenous dermofat graft

Fig. 1. Implants used
for primary and sec-

ondary implantation
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M No complications
M Conjunctival cyst
M Implant protrusion
M Implant extrusion
M Implant dislocation
M Lacrimal gland cyst

1 Upper lid ptosis

Fig. 2. Types of complications

The type of implant was not statistically signifi-
cant for cysts and formation of the upper lid ptosis
(Table).

One conjunctival cyst, which disturbed the ar-
tificial eye fitting and one cyst connected to
the lacrimal gland, in the upper lateral quadrant of
conjunctival sac, which dislocated implant down,
were removed surgically, other cysts — left for ob-
servation. All three patients with an upper lid pto-
sis underwent surgical treatment. One backward
and downward dislocation of the orbital implant
was repaired with a dermofat graft. Four protrud-
ed implants were covered with conjunctiva, two of
them protruded again; one silicone sphere was ex-
truded; another, integrated, caught infection was
removed and replaced with a new one. One con-
junctival erosion above the implant epithelised
under conservative treatment.

For one patient extruded implant was reim-
planted in the late postoperative period, the oth-
ers were left for following up.

Table. Types of complications, by type of implant

DISCUSSION

The downward dislocation of the implant blocs
the inferior fornix, the artificial eye becomes un-
stable and starts to fall out of the sac. The back-
ward and downward dislocation leads to the loss of
the orbital volume and to a more obvious post-enu-
cleation socket syndrome (22). This was confirmed
by the results of our examination. In the early post-
operative period the reasons of implant extrusion
are improper implantation, inadequate wound clo-
sure, haemorrhage, oedema that leads to tissue dis-
secation, or an oversized implant (23-28).

We are of the view that the early extrusion of
implant in our patients was caused by the latter rea-
son.

Late postoperative complications are caused by
damage to the integrity of the tissue above the im-
plant - erosion. In its turn, erosion is the outcome
of an irregular anterior surface of the implant, bad
quality of the artificial eye, or not proper wearing

Complication Protrusion Dislocation Extrusion Cysts Ptosis
Early | Late | Early | Late | Early | Late | Early | Late | Early | Late
Types of implant period | period | period | period | period | period | period | period | period | period
Silicone 1 4 3 1
HA (hydroxyapatite) 3 1 3 1
Bioceramic 1 2
Porous polyethylene 2 2 1

Dermofat graft
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of it. The artificial eye, which presses the implant,
causes ischemia, the implant protrudes and can be
extruded. Treatment of this complication is diffi-
cult because of scarring and tissue contraction
(23-28).

For one of our patients the implant extruded
after he started wearing a new individual prosthe-
sis, which, in to our opinion, was too large.

Infection is another well-known reason of im-
plant protrusion and extrusion (29-31). Primary
infection is the outcome of surgical intervention,
and secondary infection is caused by partially
protruded implant. There exist several opinions
on the treatment of protruded implant. Some
surgeons recommend conservative treatment (6,
11), others give preference to surgical treatment
(27, 32-35) leaving the implant in place. The third
group of surgeons hold the view that the pro-
truded implant should be removed because it is
the cause of infection (6).

We treated successfully one case of conjuncti-
val erosion above the implant, two patients under-
went surgical treatment leaving implant in place,
one infected implant was removed after unsuc-
cessful surgery, and one was extruded.

There is an opinion that non-integrated im-
plants migrate and are extruded more often than
integrated implants, but conjunctival erosion is
more frequent above the latter (17, 19).

According to our data, five (2.9%) non-inte-
grated silicone implants extruded, four (3.12%)
integrated implants and one (0.78%) silicone im-
plant protruded. Thus the above-mentioned re-
sults observed at the Eye Clinic of the Lithuanian
University of Health Sciences confirm the data
found in the literature.

CONCLUSIONS

1. The most common complications of orbital en-
doimplantation at the Eye Clinic during the ana-
lysed period were conjunctival erosion, cysts, and
implant extrusion.

2. The types and the rate of complications ob-
served in our study are consistent with the data
found in the literature.

Received 20 January 2017
Accepted 1 June 2017

10.

11.

12.

13.

14.

15.

16.

References

Implants and Prosthetics. Medical Devices.
U.S. Food & Drug Administration. 2015.

Allen L, Ferguson EC, Braley AE. A quasi-inte-
grated buried muscle cone implant motility with
and advantages for prosthetic fitting. Trans Amer
Acad Ophthal Otolaryng. 1960; good 64: 272.
Bartlett RE, Lewis F. Evaluation of enucleation and
evisceration. Amer ] Ophthal. 1964; 58: 835.
Fasanella RN, editor. Management of Complica-
tions in Eye Surgery. Philadelphia: Saunders, 1957.
Helveston EM. Human bank scleral patch for re-
pair of exposed or extruded orbital implants. Arch
Ophthal Chicago. 1969; 82: 83.

1liff CE. The extruded implant. Arch Ophthal Chi-
cago. 1967; 78: 742.

Smith B, Obear M, Leone CR. Jr. The correction
of enophthalmos associated with anophthalmos by
glass bead implantation. Am J Ophthalmol. 1967
Dec; 64(6): 1088-93.

Spivey BE, Allen L, Burns CA. The Iowa enucleation
implant. A 10-year evaluation of technique and re-
sults. Am J Ophthalmol. 1969 Feb; 67(2): 171-88.
Fan JT, Robertson DM. Long-term follow-up of
the Allen implant. 1967 to 1991. Ophthalmology.
1995; 102(3): 510-5.

Oestreicher JH. Treatment of exposed coral im-
plant after failed scleral patch graft. Ophthal Plast
Reconstr Surg. 1994; 10: 110-3.

Shannon GM, Connelly FJ. Oculoplastic Surgery
and prosthetics. Boston: Little, Brown and Com-
pany, USA. 1970; 10(4): 681-849.

Adenis JP, Rulfi JY, Robert PI. Evisceration, using
the technique of the Russian doll or of the parachute.
Abstracts of ESOPRS annual meeting, Santiago de
Compostela, Spain. 2001 June 14-16; p. 40, 44.
Kashkouli MB, Beigi B. Late exposure after upper
eyelid tarsoconjunctival flap for exposed porous
orbital implant. Ophthalmic Surg Lasers Imaging.
2004; 35(6): 499-502.

Iordanidou V, De Potter P. Porous polyethylene
orbital implant in the pediatric population. Am J
Ophthalmol. 2004; 138(3): 425-9.

Nolan LM, O’keefe M, Lanigan B. Hydroxyapatite
orbital implant exposure in children. ] AAPOS.
2003; 7(5): 345-8.

Heimann H, Bechrakis NE, Zepeda LC, Coup-
land SE, Hellmmich M, Foerster MH. Exposure of
orbital implants wrapped with polyester-urethane



Complications of orbital endoimplantation in the Eye Clinic of the Lithuanian University of Health Sciences

105

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

after enucleation for advanced retinoblastoma.
Ophthal Plast Reconstr Surg. 2005; 21(2): 123-8.
Chuah CT, Chee SP, Fong AS, Por YM, Choo CT,
et al. Integrated hydroxyapatite implant and non-in-
tegrated implants in nucleated Asian patients. Ann
Acad Med Singapore. 2004; 33(4): 477-83.

Doung MH, Barraco P, Schapiro D, Ben Ayed H,
Mordx S. Enucleation with on-the-table eviscer-
ation. Is it a good technique? J Fr Ophthalmol.
2001; 24(8): 836-41.

Lumbroso L, Levy C, Plancher C, Validire P, Asse-
lain B, Doz E, Schlienger P. Complications of hy-
droxyapatite orbital implants in children: a series of
105 cases. ] Fr. Ophthalmol. 2000; 23(3): 249-54.
Christmas NJ, Van Quill K, Murray TG, Gor-
don CD, Garonzik S, Tse D, et al. Evaluation of
efficacy and complications: primary pediatric or-
bital implants after enucleation. Arch Ophthalmol.
2000; 118(4): 503-6.

Oestreicher JH, Lui E, Berkowitz M. Complica-
tions of Hydroxyapatite Orbital Implants. Oph-
thalmology. 1997; 104(2): 326-8.

Stone W Jr. Complications of evisceration and enu-
cleation. In: Fasanella RM, editor. Management of
Complications in Eye Surgery. Philadelphia and
London: Saunders, 1957.

Levin MR. Enucleation, evisceration and exenter-
ation. AAO focal points 1984: clinical modules for
ophthalmologists. 1984; (4): 1-6.

Custer PL, Kennedy RH, Woog JJ, Kaltreider SA,
Meyer DR. Orbital implants in enucleation surgery:
areport by the American Academy of Ophthalmol-
ogy. Ophthalmology. 2003; 110(10): 2054-61.
Jordan DR. Problems after evisceration surgery with
porous orbital implants: experience with 86 patients.
Ophthal Plast Reconstr Surg. 2004; 20(5): 374-80.
Sagoo MS, Olver JM. Autogenous temporalis fas-
cia patch graft for porous polyethylene (Medpor)
sphere orbital implant exposure. Br ] Ophthalmol.
2004; 88(7): 942-6.

Sheikh I, Leibovitch I, Selva D, Daya S, Malhotra R.
Pericranjium grafts for exposed orbital implants.
Ophthal Plast Reconstr Surg. 2005; 21(3): 216-9.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37

38.

39.

Rubin PA, Fay AM, Remulla HD, Maus M. Oph-
thalmic plastic applications of acellular dermal al-
lografts. Ophthalmology. 1999; 106(11): 2091-7.
Jordan DR, Brownstein, Faraji H. Clinicopathologic
analysis of 15 explanted hydroxyapatite implants.
Ophthal Plast Reconstr Surg. 2004; 20(4): 285-90.
Devoto MH, Zaffaroni MC. Orbital myiasis in
a patient with a chronically exposed hydroxyapa-
tite implant. Ophthal Plast Reconstr Surg. 2004;
20(5): 395-6.

Iou JR, Seo JH, Kim IH, Choi WC. Six cases of bac-
terial infection in porous implants. Jpn J Ophthal-
mol. 2003; 47(5): 512-8.

Tawfik HA, Budin H, Dutton JJ. Repair of exposed
porous polyethylene implants utilizing flaps from
the implant capsule. Ophthalmology. 2005; 112(3):
516-23.

Salour H, Owji N, Farahi A. Two-stage procedure
for management of large exposure defects of hy-
droxyapatite orbital implant. Eur J. Ophthalmol.
2003; 13(9-10): 789-93.

Kim NJ, Choung HR, Khwarg SI, Yu YS. Free orbit-
al fat graft to prevent porous polyethylene orbital
implant exposure in patients with retinoblastoma.
Ophthal Plast Reconstr Surg. 2005; 21(4): 253-8.
Lee-Wing MW. Amniotic membrane for repair of
exposed hydroxyapatite orbital implant. Ophthal
Plast Reconstr Surg. 2003; 19(5): 401-2.

Choi S, Lee SJ, Shin JH, Cheong I. Ultrastructur-
al investigation of intact orbital implant surfaces
using atomic force microscopy. Scanning. 2011;
33:211-21.

Su-Kyung ], Won-Kyung C, Ji-Sun P, Suk-Woo Y.
Long-term surgical outcomes of porous polyeth-
ilene orbital implants: areview of 314 cases. BrJ Oph-
thalmol doi:10. 1136/bjophthalmol-2011-300132
Ramey N, Gupta D, Price K, Husain A, Richard M,
Woodward J. Comparison of complication rates of
porous anophthalmic orbital implants. Ophtalmic
Surg Lasers Imaging. 2011 Sept-Oct; 42(5): 434-40.
LuL, Shi W, Luo M, Sun Y, Fan X. Repair of exposed
hydroxyapatite orbital implants by subconjunctival
tissue flaps. ] Craniofac Surg. 2011 Jul; 22(4): 1452-6.



106 Raimonda Piskiniené, Mantas Banevilius

Raimonda Piskiniené, Mantas Banevicius

AKIDUOBES ENDOIMPLANTACIJOS
KOMPLIKACIJOS LSMU AKIU LIGU KLINIKOJE

Santrauka
Tyrimo tikslas - i$analizuoti ligoniy, operuoty LSMU
Akiy ligy klinikoje 2002-2014 m., akiduobés endopro-
tezavimo komplikacijas ir palyginti jas su literatiros
duomenimis. Akies obuolj $alinti reikia labai rapestin-
gai, kad i$vengtume bereikalingos papildomos traumos,
infekcijos, deformacijy ir sukurtume optimaly jungi-
nés maisa. Tadiau, nepaisant palankiausiy aplinkybiy ir
kvalifikuoty chirurgy, komplikacijy vis délto pasitaiko.
Dazniausios literatiroje nurodomos akies obuolio pa-
$alinimo su akiduobés endoimplantacija komplikacijos
yra $ios: junginés iSplonéjimas, junginés cistos, sve-
timkainio reakcija, sekrecija, simblefarona, skliauty ne-
pakankamumas, ptozé, nuolatinis skausmas, implanto
dislokacija, migracija, prasigrauzimas, pirminé ar antri-
né infekcija, implanto i$stamimas. Tyréme 128 ligonius,
operuotus LSMU Akiy ligy klinikoje 1999-2010 m.
Nustatéme, kad dazniausios LSMU Akiy klinikoje
operuotiems ligoniams pasitaikiusios akiduobés en-
doimplantacijos komplikacijos - junginés erozija (5 pa-
cientai - 2,9 %), cistos (9 pacientai - 7 %) ir implanto
i$stimimas (5 pacientai — 2,9 %).

Komplikacijy daznis ir pobudis panasis j literatairoje
pateiktus duomenis.

Raktazodziai: akiduobés implantas, poenukleacinis

sindromas, akiduobés endoimplantacija



