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Eye enucleation (EE) of a previously irradiated orbit can lead to a difficult wound closure due to the soft tissues fibrosis such as Tenon's capsule and conjunctiva. Here, we report a technique modification for EE surgery after facial radiotherapy that may decrease implant exposure by using recti muscles native tissue to reinforce the anterior implant coverage.

A 71-year-old African male presented in 2003 a right orbital extranodal marginal zone B-cell lymphoma of the mucosa-associated lymphoid tissue (MALT) type. He was treated with chemotherapy followed by whole orbital radiotherapy. His right vision remained impaired due to phtisis bulbi secondary to facial radiotherapy. By 2017, he developed right painful phthisis bulbi. Radiological systemic staging did not reveal any recurrence or metastasis. Because of the history of neoplasia, the right eye had to be enucleated. Due to tissue fibrosis secondary to radiotherapy, we took care to preserve as much conjunctiva and Tenon as possible. EE was performed under general anesthesia. EE consisted of a standard procedure with a modified triple-layered closing technique. The four recti muscles were attached with Vicryl 5-0 to the anterior part of the implant by passing the needle through the tunnels and tying the suture. The horizontal muscles were spread with a forceps to cover the lateral and medial part of the implant. The vertical muscles were spread with a forceps to cover the superior and the inferior part of the implant. Finally the edges of the recti muscles were sutured to each other with Vicryl 5-0 to create a muscle layer. Tenon's capsule and conjunctiva were closed separately, using horizontal interrupted Vicryl 6-0 sutures. One year after surgery, wound closure was complete with no sign of extrusion.

The triple-layered closing technique using the recti muscles in EE represents a potentially viable alternative to augment implant coverage in case of Tenon and conjunctival fibrosis secondary to facial radiotherapy.
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INTRODUCTION

First-line treatment options for orbital cancer such as choroidal melanoma, retinoblastoma and lymphoma include external orbital radiotherapy, brachytherapy, chemotherapy, or surgery [START_REF] Esik | A retrospective analysis of different modalities for treatment of primary orbital non-Hodgkin's lymphomas[END_REF]. The most striking sideeffects of orbital radiotherapy during neoplasia are glaucoma, phthisis bulbi and severe dry eye syndrome [START_REF] Hashimoto | Long-term outcome and patterns of failure in primary ocular adnexal mucosa-associated lymphoid tissue lymphoma treated with radiotherapy[END_REF].

For patients presenting phthisis bulbi with history of ocular neoplasia, eye enucleation (EE) appears to be one of the possible options to insure better facial appearance and pain relief [START_REF] Chan | A decade of surgical eye removals in Ontario: a clinical-pathological study[END_REF]. EE involves the complete removal of the eye's contents and the scleral shell preserving the extraocular muscles. This procedure is usually followed by the replacement of an orbital implant to refill the lost ocular volume. The implant is well tolerated by surrounding tissues and its porous structure is rapidly infiltrated by host tissue [START_REF] Jordan | The bioceramic orbital implant: experience with 107 implants[END_REF]. Irradiated orbits present fragile tissue with high risk of implant exposure after EE [START_REF] Wang | Late exposure of the bioceramic orbital implant[END_REF]. It can lead to a difficult wound closure due to the soft tissues fibrosis such as Tenon and conjunctival layers [START_REF] Devalia | Radiotherapy and wound healing[END_REF][START_REF] Gieringer | Radiotherapy and wound healing: principles, management and prospects (review)[END_REF]. Many different wrapping techniques utilizing donor sclera or temporalis fascia autograft have been described to prevent exposures [START_REF] Custer | Orbital implants in enucleation surgery: a report by the American Academy of Ophthalmology[END_REF]. In addition, multiplelayer closure after EE could reduce risk of exposure while still maintaining orbital volume. This report describes a technique that utilizes the 4 recti muscles, a native and vascularized tissue, to provide an extra layer of reinforcement at the anterior face of the implant.

CASE PRESENTATION

A 71-year-old African male presented in 2003 a right orbital extranodal marginal zone B-cell lymphoma of the mucosa-associated lymphoid tissue (MALT) type. Ophthalmological examination showed right exophthalmos and retinal mass. Visual acuity was impaired to no light perception. Orbital magnetic resonance imaging (MRI) revealed a chorioretinal mass with extrascleral and orbital extension. An orbital biopsy was performed and histopathological examination showed a tumour composed of extranodal marginal zone B-cell lymphoma of the MALT type. Systemic staging, including lumbar puncture, was negative. He was treated with chemotherapy followed by whole orbital radiotherapy. His right vision remained impaired due to phtisis bulbi secondary to radiotherapy. Thereafter, in 2014, he developed a left orbital mass. Clinical examination showed a left protoptosis. Fundus was normal and there was no visual acuity impairment. Orbital MRI revealed an isolated left mass and no recurrence on right side. Histopathological examination of left orbital mass confirmed a B-cell lymphoma of the MALT type. By 2017, he developed phthisis bulbi with a non-aesthetic appearance.

Radiological systemic staging did not reveal any recurrence or metastasis. Because of the history of neoplasia, the right eye had to be enucleated. Surgical Procedure. EE was performed under general anesthesia. Enucleation consisted of a standard procedure beginning with subconjunctival injection of local anesthetic (with lidocaine and 1:100 000 adrenaline) followed by a 360° conjunctival peritomy. Due to tissue fibrosis secondary to facial radiotherapy, we took care to preserve as much conjunctiva and Tenon as possible. Tenon's capsule was hardly dissected with Stevens's scissors in the four quadrants between the rectus muscles to the retrobulbar space. The four rectus muscles were isolated with hooks. In order to secure the muscles, a double-armed 5-0 vicryl suture was inserted at the top of each of them while the superior and inferior oblique muscles were cut off. The sutures were left attached with bulldog clamps.

The eyeball after optic nerve section with a lasso was performed. Haemostasis of central retinal artery and vortex veins was obtained with digital pressure. Orbital sizers were used to determine the proper implant size. An implant of 22 mm was selected to maximally fill his orbit allowing tension-free closure. A bioceramic sphere (FCI®) wrapped in a polyglycolic acid mesh allowing extra ocular muscles securement was placed in the intraconal space after antibiotic immersion (10 mL of 1 000 000 UI rifamycin). Anterior tissues closure was performed as follow:

-First layer closure of 4 rectus muscles attached to the anterior part of the implant (passing the needle through the tunnels and tying the suture) (Fig. 1 and2); -Horizontal muscles spread with a forceps covering lateral and medial part of the implant; vertical muscles were spread with a forceps to cover the superior and the inferior part of the implant (Fig. 1 and2).

-In last step, the edges of the rectus muscles were sutured to each other (Vicryl 5-0) creating entire covering muscle layer (Fig. 1 and2).

-Second and third layer closures were respectively composed, by of the Tenon's capsule and conjunctiva which were separately closed, using horizontal interrupted sutures (Vicryl 6-0).

A conformer was inserted, and antibiotic ointment was placed on the ocular surface. Temporary tarsorrhaphy was placed; pressure bandage was left and removed after one day. The entire globe was sent for histopathological examination and no evidence of lymphoma recurrence was seen. Topical antibiotics and steroid drops were used for the next 3-4 weeks, and oral antibiotics were prescribed for 1 week. A temporary acrylic prosthesis was placed 4 weeks after surgery. Three months later, wound closure was complete with no sign of extrusion (fig. 3). One year after surgery, the clinical exam did not show any sign of extrusion.

DISCUSSION

Implant extrusion is one of the most frequent complications after EE in patients with history of radiotherapy [START_REF] Mohammadi | Porous high-density polyethylene in facial reconstruction and revision rhinoplasty: a prospective cohort study[END_REF].

Despite the progress observed in the field of oncology (intensity Modulated Radiation Therapy), the occurrence of implant extrusion is one of the most discouraging problem [START_REF] Gordon | Management of Radiation Effects on the Eye and Orbit[END_REF]. One important late effect of maxillofacial radiotherapy is radiation-induced fibrosis which may occur in both skin and soft orbital tissues. Radiation injury triggers inflammation and ultimately stimulates transdifferentiation of fibroblasts into myofibroblasts. In addition to their excessive proliferation, these myofibroblasts produce excess collagen and other extracellular matrix components; Subsequent fibrosis reduces tissue compliance and causes cosmetic and functional impairment that significantly impacts EE surgery, especially during the wound closure phase. By reinforcing the anterior side of the implant with vascularized and strong tissue, coverage may be markedly improved. Verhoekx JSN et al. did not find any difference in the frequency of spheric acrylic implant exposure in patients who underwent a single-versus double-layered (Tenon's capsule and conjunctiva) closure technique in anophthalmic surgery [START_REF] Verhoekx | A Single-Versus Double-Layered Closure Technique in Anophthalmic Surgery[END_REF]. However, this study did not study the muscle closure layer.

Many different techniques have been described to improve coverage of the anterior side of the implant such as donor sclera, dermis patch graft, temporalis fascia autograft and extraocular muscle flaps. However, these techniques can sometimes be cumbersome for patients by using extraocular tissue. Most common methods of EE that preserve four recti muscles, leave the anterior-most portion uncovered by the muscles [START_REF] Custer | Orbital implants in enucleation surgery: a report by the American Academy of Ophthalmology[END_REF].

After one year of follow-up, our patient did not present any implant exposure. The procedure that we used is easy to perform. The muscles are sutured to each other in order to insure entire implant coverage so that a triplelayered closure technique is performed: a muscle, a Tenon and a conjunctiva layer.

Another procedure has been described involving the inferior oblique muscle and may provide additional anterior reinforcement [START_REF] Mcinnes | Using the inferior oblique muscle to augment implant coverage in enucleation surgery[END_REF].

The actions of the rectus muscles are elevation, lowering, abduction and adduction [START_REF] Krewson | The action of the extraocular muscles; a method of vectroanalysis with computations[END_REF][START_REF] Keilani | Effectiveness and safety comparison of three eye and orbital reconstruction techniques in facial plastic surgery[END_REF]. This procedure does not adversely affect prosthesis movement, nor does shorten the inferior and superior sulcus for prosthesis support. This technique may improve the strength of the anterior tissues that are usually weakened due to orbital radiotherapy.

This study is a case-report study with low-level evidence. A randomized controlled study is to be conducted in patients with history of orbital radiotherapy.

CONCLUSION

Triple-layered closing technique using four recti muscles in EE represents a potentially viable alternative to augment implant coverage in case of Tenon's and conjunctival fibrosis secondary to orbital radiotherapy. 
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  Right eye socket. Peroperative view showing the four rectus muscles attached to the anterior part of the implant by passing the needle through the tunnels and tying the suture. The edges of the rectus muscles are sutured to each other (Vicryl 5-0). Forceps stretched and positioned conjunctiva and Tenon anteriorly. Conjunctiva and Tenon are positioned on each side of the superior and inferior rectus muscles. B and C. Right eye socket. Peroperative view: the horizontal and vertical muscles are stretched to cover the whole implant surface.

Figure 2 .

 2 Figure 2.

Figure 3 .

 3 Figure 3. Three months later: wound closure was complete with no extrusion.
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