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Abstract:    Objective: To introduce the clinical effect among patients who received an unwrapped orbital implant with high 
density porous polyethylene material (Medpor) after enucleation or evisceration. Methods: Retrospective analysis of a series of 
302 patients with anophthalmia who underwent placement of an unwrapped high density porous polyethylene orbital implant. We 
compared the patients (n=180) who accepted primary implant placement with those (n=122) who accepted secondary implant 
placement. Parameters evaluated included: age at time of surgery, date of surgery, sex, implant type and size, surgery type, the 
surgical procedure and technique performed, and complications. Results: The time of follow-up ranged from 2.0 to 58.0 months 
(mean 32.5 months). A total of 5 of 302 (1.66%) cases had documented postoperative complications. The following problems were 
noted after surgery: implant exposure, 3 patients (0.99%); implant removed due to orbital infection, 1 patient (0.34%); ptosis, 1 
patient (0.34%). There were no significant complications observed in other 297 cases and all implants showed good orbital mo-
tility. The clinical effect of primary implant placement is better than that of secondary placement. Conclusion: High density porous 
polyethylene material can be used successfully as an unwrapped orbital implant in anopthalmic socket surgery with minimal 
complications. The material is well tolerated, nonantigenic and has low rate of infection and migration. 
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INTRODUCTION 
 

Enucleation or evisceration has been performed 
at least since the 16th century. Many materials and 
implant types have been used to restore orbital vol-
ume and some prosthetic motility. High rate of ex-
trusion and infections led to the design of completely 
buried integrated implants. In the past 11 years, 
coralline hydroxyapatite (HA) has been the currently 
widely used implant material because of its high 
biocompatibility and anti-inflammation properties. 
But the material is rough in the surface and therefore 
covering of sclera or fascia is essential for the at-
tachment of extraocular muscles. This may represent 
a risk to the patient for transmission of infectious 
disease. If the rough surface of the implant was un-

covered or inadequately vascularized, it may cause 
erosion of the overlying conjunctiva and Tenon’s 
capsule even implant exposure at last (Buetter and 
Bartley, 1992; Remulla et al., 1995; McNab, 1995; 
Oestreicher et al., 1997). 

We describe our experience with 302 patients 
who underwent enucleation, evisceration, or secon-
dary implant placement who had reconstruction with 
high density porous polyethylene (Medpor) as an 
unwrapped ocular implant. The material is a synthetic 
material formed by the polymerization of ethylene 
molecules under high pressure and temperature and is 
pliable enough to allow direct suturing of the ex-
traocular muscles (Karesh and Dresner, 1994). There 
is no wrapping material to act as a barrier to the fi-
broscular ingrowth in the sphere. The functional and 
cosmetic results to date have been excellent, and 
complications have been minimal (Trichopoulos and 
Augsburger, 2005). 
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MATERIALS AND METHODS 
 
Materials 

Three-hundred and two patients were referred to 
the oculoplastic service of the Eye Center, the First 
Affiliated Hospital of Zhejiang University for enu-
cleation or evisceration. The implants were placed in 
156 women and 146 men. The mean age was 38.2 
years (median, 38.2 years; range 8 to 62 years). The 
indications for surgery were intraocular malignancy 
in 18 patients, painful blind eyes due to end-stage 
glaucoma, diabetes or trauma in 265 patients and 
endophthalmitis in 19 patients. Primary implant after 
enucleation was performed in 180 cases and secon-
dary implant in 122 cases. All operations were per-
formed by the same surgeon with the standard tech-
nique. Most of the implants measured 20-mm in di-
ameter, in some cases, 18- or 22-mm spheres were 
used depending on the orbital volume.  
 
Methods 

The implant was prepared before beginning the 
surgery. The high density porous polyethylene mate-
rial was placed directly in gentamicin solution (80 mg 
diluted in 10 ml of balanced salt solution for 15 min 
before use). Enucleation was performed by opening 
the conjunctiva for 360° around the corneal limbus. 
Anterior Tenon’s capsule was separated from its at-
tachment to sclera just behind the limbus and bluntly 
dissected from the globe in four quadrants between 
the rectus muscles using Stevens scissors. Each of the 
four rectus muscles was isolated with a muscle hook, 
a double-armed 5-0 Vicrryl suture passed through its 
insertion and secured with a locking stitch at each side, 
and the muscles were then cut from the globe. A 
gently curved enucleation scissors was used to bluntly 
dissect through the posterior layer of Tenon’s capsule 
and incise the optic nerves as far posterior in the orbit 
as possible. Bleeding was controlled with gauze 
soaked in 1% phenylephrine HCl and digital pressure 
for 5 min. Steel ball was used as necessary to control 
any persistent bleeding from the posterior orbit. 

An appropriately-sized high density porous 
polyethylene spherical implant was placed into the 
enucleation cavity after all bleeding had been con-
trolled. Using the previously placed 5-0 polyglactin 
sutures in the muscle insertions, the muscles were 
sutured to the implant sphere to approximate their 

normal insertions. Only very superficial bites were 
required to attach the muscles. Some pressure is 
necessary to push the needle through the implant 
pores. After the implant was correctly positioned in 
the orbit, the anterior portion of Tenon’s capsule and 
the conjunctiva were closed separately over the im-
plant with interrupted 5-0 polyglactin sutures. A 
conformer was placed in the fornices, until a perma-
nent prosthesis is fashioned. 

In the secondary implantation cases, the ex-
traocular muscles were identified after dissection in 
the walls of Tenon’s capsule, then they were isolated 
and sutured to the implant in the way described above. 
If the muscles could not be identified clearly, Tenon’s 
capsule in the region of the fibrosed muscle insertions 
was sutured directly to the implant. 

All patients were fit with a permanent prosthesis 
4 to 6 weeks after surgery. 
 
 
RESULTS 
 

Postoperative follow-up for this group of pa-
tients averaged 32.5 months (range, 2.0~58 months). 
A total of 5 of 302 (1.66%) cases had documented 
postoperative complications. During the follow-up 
implant exposure was observed in 3 cases (0.99%) 
due to the insufficient Tenon’s capsule closure and all 
cases were successfully repaired with surgery. Im-
plant infection was observed in 1 case (0.34%), and 
the implant was removed 6 months after surgery; and 
bacterial culture revealed infection of Staphylococ-
cusaureus. One case (0.34%) presented secondary 
ptosis. All sockets showed good to better motility 
after orbital implanting. 
 
 
DISCUSSION 
 

In the past tens years, implantation of porous 
material was the first choice to correct the orbital 
abnormality after eyeball enucleation or evisceration. 
In 1985 coral porous hydroxyapatite, which was 
firstly used by Perry (1991), has been the currently 
widely used implant material because of its high 
biocompatibility and anti-inflammation properties. 
However, the material is rough in the surface and 
therefore covering of sclera, fascia, dermis, poly-
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glactin mesh, bovine pericardium, and many others is 
essential for the attachment of extraocular muscles 
(Jordan et al., 1998; Gayre et al., 2001; Naugle et al., 
1999; Kao and Chen, 1999). Furthermore, smooth 
covering decreases the abrasion to the surrounding 
orbital tissues. Implant exposure is the most common 
complication, as the incidence rate reported from 
1.6% to 25%, resulted from the material quality, sur-
gical skills or failure in vascularization of the implant 
due to the surface covering. The complications in-
duced by the surface covering materials are also 
known as the reason of implant extrusion of disloca-
tion (Lee et al., 2000; Jordan and Klapper, 1999). 

Porous polyethylene (Medpor) orbital implants 
were introduced in 1989, with a pore size of the cur-
rent implant is approximately 400 µm. The Medpor 
implants have several advantages over other similar 
implants: smooth sphere surface which makes it easy 
to be implanted. The structure is not brittle, and ex-
traocular muscles can be sutured directly to the im-
plant without the need to drill holes or wrap the im-
plant, ensuring tissue ingrowth to reduce the rate of 
extrusion (van Acker and de Potter, 2001). These 
unwrapped orbital implants eliminate the theoretical 
risks of immunologic reaction directed against the 
wrapping tissue and transmission of infectious agents.  

In this study of 302 cases with Medpor implan-
tation, only 3 cases (0.99%) of implant exposure were 
observed. One case of implant removal was con-
ducted 6 month after implantation due to intra-orbital 
infection. One case of secondary ptosis was noticed 
and frontal muscle suspension was then performed. 
There were no other complications in the remaining 
297 cases (98.34%). The success rate of implantation 
surgery was 99.67% (301/302), while the incidence 
rate of implant extrusion was 0.99% (3/302). In ad-
dition, 2 patients of Medpor implantation were chosen 
at random for MRI examination. The results showed 
the existence of fibrovascular tissue ingrowth even at 
time of 1 month after the surgery. The result of our 
study is consistent with that reported in (de Potter et 
al., 2000).  

Our experience based on 302 cases (success rate 
98.34%) includes: First, close suturing of Tenon’s 
capsule. Three cases of implant exposure were ob-
served about 1 month after the implantation surgery. 
We think it happened due to insufficient Tenon’s 
capsule closure. The capsule split as the result of 

tissue edema. Then implant exposure had not been 
further observed during the follow-up because 
No-pull suturing of the capsule was conducted. The 
membrane between the rectus muscles should be kept 
intact during the isolation of the muscles. Shearing of 
the membrane always induces the retraction of the 
Tenon’s capsule that makes it difficult to cover the 
whole implant surface. The size of the Medpor im-
plant was equal to that of the steel ball used to enlarge 
the orbital socket. After the Medpor implant was 
inserted into the socket, the four edges of Tenon’s 
capsule were clipped by forceps and blunt isolation 
dissection was made in the deep orbital cavity inferior 
to the implant. The implant was then covered by the 
no-pull Tenon’s capsule. Second, attention should be 
paid on the fixation of the rectus muscles to the 
Medpor surface. To our experience, suturing the 
muscle should be in the position superior to that of the 
routine procedure, which can keep the implant stable 
and reduce the tension of Tenon’s capsule. Last, when 
the incision was closed, the conjunctiva should be 
dissected free from the underlying Tenon’s capsule 
and these two tissue layers should be stitched sepa-
rately. 

Accurate isolation of four rectus muscles, as well 
as the contractile ability of these muscles is important 
to prosthetic motility after implantation. In the pro-
cedure of secondary implantation, tracing the rectus 
muscle along the muscle cone will facilitate muscle 
isolation. We found that in the secondary implanta-
tion cases, fibrous scar was seen when the muscle 
tendons had been sutured together (a procedure that is 
always suggested in cases of eyeball enucleation 
without prosthetic implantation). The muscular scar 
decreases prosthetic motility significantly. Our sug-
gestion is to make suturing mark for each rectus, but 
not to suture the muscles together in cases of enucle-
ation. In patients that had received enucleation for a 
long time, contracture of the rectus muscles makes it 
difficult for isolation. In particular, extra traction of 
superior rectus muscle or superior oblique muscle 
will result in ptosis. In our study, a case of secondary 
ptosis occurred in a patient who received eyeball 
enucleation surgery 28 years ago. Frontal muscle 
suspension procedure was conduct on this patient 6 
months after ptosis onset. 

One case of implant infection was observed 6 
month after implantation and the bacterial culture 
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revealed infection of Staphylococcus aureus. 
Co-current dacrocystitis was noticed in this patient, 
the implant was then removed and dacrocystectomy 
was performed.  

In conclusion, the present study suggests that 
Medpor can be implanted directly into the orbital 
socket with excellent biocompatibility, prosthetic 
motility and little toxicity. Medpor implant provides a 
relatively “ideal” option in correcting orbital abnor-
mality after eyeball enucleation or evisceration. 
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