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Objective: To review fibrosis of fluocinolone acetonide (FA) implants in subjects with CAPN5 

autosomal dominant neovascular inflammatory vitreoretinopathy (ADNIV).

Methods: A retrospective case series was assembled from ADNIV patients in which there 

was fibrotic encapsulation of a fluocinolone acetonide implant. CAPN5 genotypes and surgical 

repair techniques were reviewed.

Results: Two eyes of two ADNIV patients developed a fibrotic capsule over the fluocinolone 

acetonide implant. Both patients had Stage IV disease. Patient A had a c.731T . C mutation 

in the CAPN5 gene and patient B had a c.728G . T mutation. The fibrotic membrane was 

surgically excised and the implant function was restored.

Conclusion: The exuberant fibrotic response in later stages of ADNIV may be resistant to local 

immunosuppression with steroids. Surgical excision of fibrotic membranes over FA implants 

can reestablish local steroid delivery in cases of severe proliferative vitreoretinopathy.

Keywords: autosomal dominant neovascular inflammatory vitreoretinopathy, ADNIV, CAPN5, 

calpain-5, Retisert, fluocinolone acetonide, fibrotic encapsulation

Introduction
Autosomal dominant neovascular inflammatory vitreoretinopathy (ADNIV) is an 

inherited autoimmune uveitis and vitreoretinal degeneration caused by mutations in 

the CAPN5 gene.1,2 This specific condition is rare, represented by two large American 

pedigrees, although there are anecdotal reports of patients that phenocopy the disease 

(personal communications 2012–2013). ADNIV can be divided into five disease stages.1 

The first three stages are characterized by inflammatory cells in the vitreous and anterior 

chamber, photoreceptor degeneration, epiretinal membranes, and proliferative retinal 

neovascularization. Vision loss is severe in Stage IV when chronic posterior uveitis 

and proliferative vitreoretinopathy cause tractional retinal detachments at the macula 

and vitreous base (Figure 1). All patients become blind in stage V as the eyes become 

phthisical.1 The shared genetic origin of disease among ADNIV subjects presents a 

unique opportunity to study surgery in cases of posterior uveitis.

Since ADNIV patients respond poorly to conventional oral immunosuppressive 

medications,3 we previously studied the fluocinolone acetonide (FA) implant 

(Retisert™, Bausch and Lomb, Rochester, NY, USA) in ADNIV eyes.4 This device 

provides continuous release of intraocular corticosteroid for approximately 2.5 years5 

and demonstrated effective control of intraocular inflammation in multicentered 

clinical trials of noninfectious posterior uveitis.6 Intravitreal steroids may also limit 

retinal neovascularization and proliferative vitreoretinopathy in some reports.7–12 
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In ADINV eyes, we found that the FA implant inhibited 

neovascularization, inflammatory cells, and retinal edema.

Implantation of biomaterials can initiate fibrotic responses 

that may lead to failure of medical implants.13,14 The FA 

implant consists of a tablet encased in a silicone elastomer cup 

containing a release orifice and a polyvinyl alcohol membrane 

positioned between the tablet and the orifice. The silicone 

elastomer cup assembly is attached to a polyvinyl alcohol suture 

tab with silicone adhesive. The inactive ingredients include 

microcrystalline cellulose, polyvinyl alcohol, and magnesium 

stearate. Failure of the FA device due to fibrosis has not been 

reported in several large clinical trials and case series.5, 15–17 In 

this study, we describe two cases of fibrotic encapsulation of 

the FA implant and our surgical management.

Methods
The study was approved by the Institutional Review Board 

for Human Subjects Research and adhered to the tenets of 

the Declaration of Helsinki. A retrospective case series was 

assembled from the charts of ADNIV patients from The 

University of Iowa. Clinical exams for preoperative and 

postoperative examinations were performed by vitreoretinal 

specialists (authors). Genetic testing was performed as 

previously described.1 Surgical images were obtained using 

the Zeiss microscope model F88 (Carl Zeiss Surgical, Inc, 

Thornwood, NY, USA) and the Panasonic 6P-US522HA 

CCD video camera (Panasonic, Secaucus, NJ, USA).

Cases and surgical technique 
A video illustrates our surgical technique to excise membranes 

encapsulating the steroid implant and restore its function.

Patient A
Patient A was a 31-year-old female whose father was diagnosed 

with ADNIV (Figure 2). The family had a c.731T . C mutation 

in the CAPN5 gene. She had undergone cataract extraction 

and intraocular lens placement in both eyes at age 24 right eye 

(OD), and age 25 left eye (OS). She had also undergone pars 

plana vitrectomy for epiretinal membranes once OD, and twice 

OS, with the most recent being 1 year prior to presentation. 

Her ocular inflammation was being managed with monthly 

injections of subtenon’s triamcinolone acetonide for the 

5 months preceding her presentation. Her visual acuity was 

20/50 OD and 20/500 OS. Her anterior segment exam showed 

1+ flare and posterior chamber intraocular lenses both eyes 

(OU). There were epiretinal membranes and cystoid macular 

edema, OS more than OD. There was peripheral scatter laser 

OU, and a chronic, localized tractional retinal detachment nasal 

to the optic nerve OS. These findings were consistent with 

stage III ADNIV OD and stage IV ADNIV OS. She elected to 

undergo vitrectomy and FA implantation OS. In the two-week 

interval between that visit and surgery, a cellular inflammatory 

membrane formed over the pupil, which was removed at the 

time of surgery. Membranes over the macula were peeled and 

an FA implant was placed per manufacturer recommendations. 

During her postoperative course, her subjective vision 

improved and there was less cystoid macular edema (CME). 

However, she continued to have significant vitreous flare. 

Within 2.5 months following surgery, the anterior chamber 

was twice the normal depth, the FA implant could not be 

visualized due to pupillary and anterior vitreous membranes, 

and prominent membranes over the macula were noted to recur. 

Echography suggested proliferative anterior membranes had 

incorporated the intraocular lens and FA implant.

A 23-guage vitrectomy was performed from the temporal 

position to better access the anterior pathology.18 With scleral 

depression, the vitreous along the ciliary body and over the 

implant was debulked. Recurrent macular membranes were 

peeled using 23-gauge asymmetrical forceps. There was a 

dense fibrous capsule surrounding the implant. A 23-gauge 

microvitreoretinal (MVR) blade was used to carefully incise 

the fibrotic capsule along the edge of the strut (Figure 3) with 

great care taken to avoid the polyvinyl alcohol membrane 

and silicone elastomer cup. Next, forceps were used to peel 

the fibrous capsule away from the implant and towards the 

ciliary body. Remaining fibrous remnants were trimmed with 

the vitreous cutter. This dissection avoided damage to the 

implant and restored exposure of the drug capsule. Her acuity 

remained 20/500, but there was a subjective improvement in 

vision, and the membranes did not recur over the implant.

Patient B
Patient B was a 54-year-old female whose mother was 

diagnosed with ADNIV (Figure 2). The family had a 

c.728G . T mutation in the CAPN5 gene. She developed 

stage V (end stage) ADNIV with phthisis and a visual acuity 

Figure 1 ADNIV disease stages. (A) Stage III ADNIV shows epiretinal membrane 
and tractional edema. (B) Stage IV shows tractional retinal detachment.
Abbreviation: ADNIV, autosomal dominant neovascular inflammatory 
vitreoretinopathy.
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of no light perception OD following a remote repair of a 

tractional retinal detachment in that eye. Her visual acuity 

OS prior to FA implant placement was hand motion with 

an intraocular pressure of 20 mmHg. The anterior segment 

was quiet, with a posterior chamber intraocular lens in 

place. There was a dense, nonclearing vitreous hemorrhage 

with posterior vitreous bands on echography and tractional 

retinal detachments nasally and inferiorly, consistent with 

stage IV ADNIV. The patient was taking azathioprine 

and prednisone at this time after previously failing other 

CAPN5:

Encapsulated Retisert implant

Cystoid macular edema

Pigmentary changes

Fibrotic membranes Fibrotic membranes

Tractional retinal
detachment

Neovascularization
OS OS

Patient A Patient B

Retinal holes

Epiretinal membrane

Stage IV
Patient: A

Stage III

Stage III

Stage III

B

A BCAPN5: c.731T > C c.728G > T 

Stage IV
Patient:

Figure 2 ADNIV pedigree and Clinical Images. (A) Patient A. CAPN5 genotype and family pedigree; representative OCT demonstrating a thick ERM and CME in the macula; 
and echography reveals a peripheral TRD in Stage IV disease; the fundus drawing shows inferior, anterior PVR membranes encapsulating the implant (RetisertTM, Bausch & 
Lomb, Rochester, NY, USA). (B) Patient B. CAPN5 genotype and family pedigree; representative OCT showing a thick ERM and tractional elevation of the macula; echography 
suggests early phthisis; and the fundus drawing shows anterior neovascularization and inferior PVR membranes encapsulating the implant. In the pedigrees, arrows designate 
the patient with Stage IV disease and fibrotic encapsulation of the FA implant. Black symbols represent clinically affected subjects, and those that are labeled as Stage III have 
undergone FA implant without subsequent fibrotic encapsulation.
Abbreviations: ADNIV, autosomal dominant neovascular inflammatory vitreoretinopathy; CME, cystoid macular edema; ERM, epiretinal membrane; PVR, proliferative 
vitreoretinopathy; FA, fluocinolone acetonide; OCT, optical coherence tomography; OD, right eye; OS, left eye; TRD, tractional retinal detachment.
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Figure 3 Surgical dissection in patient-A of fibrotic encapsulation of fluocinolone acetonide implant (RetisertTM, Bausch & Lomb, Rochester, NY, USA). (A) Diagram detailing 
the dimensions of the fluocinolone acetonide implant. The dotted red lines indicate the placement and orientation of incisions created in the surrounding fibrotic capsule 
with a microvitreoretinal (MVR) blade. (B) The vitreous cutter was used to debulk any residual vitreous surrounding the fibrotic capsule. (C and D) The MVR blade was 
used to incise the fibrotic capsule, taking care to avoid contact with the delicate membrane of the implant. (E–G) Intraocular forceps were used to grasp the cut edge of the 
membrane and peel the membrane from the surface of the implant. (H) The MVR blade was used once more to ensure that all surrounding membranes were incised. (I, J) 
The vitreous cutter was used to trim and excise any residual capsule, revealing the drug capsule.
Abbreviations: FA, fluocinolone acetonide; PCIL,posterior chamber intraocular lens; Vit, vitreous.

immunosuppressive agents. Pars plana vitrectomy and scleral 

buckling was performed with extensive membrane peeling, 

which revealed a retinal tear at the superior vascular arcade. 

An FA implant was placed in the inferonasal quadrant and 

a complete fluid-gas exchange was completed with 16% 

Octafluoropropane (C3F8) gas. Immediately following 

surgery, there was an aggressive posterior fibrinous response 

that progressed at 1 month postoperatively and did not 

respond to additional intravitreal triamcinolone acetonide 

(Kenalog, Bristol-Myers Squibb Company, Princeton, NJ, 
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USA). There was reformation of pars plana bands inferiorly 

and subsequent hypotony. Echography also suggested the FA 

implant was enclosed in a fibrotic capsule.

The decision was made to proceed with a repeat vit-

rectomy, which was performed 4 months following the 

implant surgery. Thick tissue and bands were noted on the 

retinal surface, covering much of the pars plana and far 

anterior retina. There was extensive fibrin and scar forma-

tion involving most of the anterior structures, including the 

FA implant and intraocular lens. After the intraocular lens 

implant was explanted, a 20-guage vitrectomy cutter was 

used to debulk fibrotic vitreous overlying the FA implant 

and the surrounding ciliary body. Additional membranes 

were elevated with an intraocular pick and peeled with 

intraocular forceps. An inferior iridectomy was performed. 

Three small retinal holes in the superonasal quadrant were 

identified and repaired with a laser following an air-fluid 

exchange. The FA implant was left in place and silicone 

oil was reinjected. Again, within 1 month, membranes 

began forming over the retina. Within 2 months, the eye 

was hypotonous and the visual acuity in the eye became no 

light perception due to recurrent retinal detachment rather 

than device failure.

Discussion
In our experience, any intraocular surgery triggers severe 

inflammation in ADNIV eyes. In the preproliferative stages 

of ADNIV, we have used perioperative steroids to mitigate 

the inflammatory response. Since the fluocinolone acetonide 

implant is an effective device for long-term control of 

intraocular inflammation, we have inserted implants 

in nine eyes (five patients) in earlier stages of ADNIV 

(II–III), without fibrotic encapsulation of the device. We 

did, however, observe continued progression of intraocular 

fibrosis,4 but none of these eyes developed fibrosis over the 

implant. Proliferative retinal membranes characterize stage 

IV of ADNIV, and in the two eyes (two patients) at this stage, 

we observed a very aggressive fibrotic response directly at 

the immunosuppressive device and throughout the eye. The 

phenotype was similar in both patients, even though they 

represented two different CAPN5 mutations. This suggests 

the molecular signals of CAPN5-associated proliferative 

vitreoretinopathy cannot be inhibited by corticosteroids, 

although the dynamics of drug delivery were likely altered 

in the silicone-filled eye of Patient B. The fibrotic response 

may operate through a biological pathway similar to 

conventional proliferative vitreoretinopathy, which also 

shows a limited response to corticosteroids.12,19

The vitreous can mount a very rapid fibrotic response 

to encapsulate metallic foreign bodies, for example, but the 

material composition of the FA implant is inert. Published 

studies on the FA device include at least 782 implanted eyes 

without any report of fibrotic encapsulation,5,6,15–17,20–23 and 

the manufacturer has not had any such reports (personal 

communication, 2013). There was one report of the 

formation of visually significant vitreous bands in four 

eyes after FA implantation requiring further surgery,20 and 

another report detailing two cases of posterior synechia.24 

It was our impression that encapsulation prevented drug 

delivery to the posterior segment and surgical excision of the 

membrane restored device function. Fibrotic encapsulation 

of surgical devices can lead to device failure. This has 

been observed with glaucoma implants25 and a variety of 

devices for the brain,26 inner ear,27 and knee,28 for example. 

Steroid application is thought to reduce fibrosis, but may be 

insufficient in some cases.14,29–31

Our experience suggests that implantation during earlier 

stages of ADNIV might show greater benefit, especially 

before the occurrence of intraocular fibrosis that is charac-

teristic of Stage IV disease. Indeed, the son of Patient B was 

diagnosed with ADNIV and received FA implants in each 

eye at Stage III and did not develop encapsulation in either 

eye (Figure 2). Furthermore, of all eyes in our experience 

implanted with the FA implant placed at Stage III or earlier, 

none were observed to develop device encapsulation. Never-

theless, the FA implant may still be beneficial in late stages of 

uveitis with limited vision potential. In ADNIV patients, the 

FA implant prevented neovascularization, inhibited inflam-

matory cells, reduced the frequent steroid injections, and 

reduced cystoid macular edema. This may alter the course of 

ADNIV into a more common retinal degeneration phenotype 

that retains central vision despite peripheral field loss.

Conclusion
Fibrotic encapsulation of the fluocinolone acetonide implant 

limits drug availability, but implant function can be restored 

by careful vitrectomy and membrane peeling.
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