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Abstract

e AIM: To compare whether aphakic contact lenses or
secondary iris-claw intraocular lenses are superior in the
refractive management post-pars plana vitreolensectomy in
a pedigree with an FBN1 mutation causing non-syndromic
ectopia lentis (NSEL) with retinal detachment (RD).

e METHODS: Eight affected individuals had pars plana
vitreolensectomy for bilateral ectopia lentis (EL). Twelve
eyes of 6 patients had secondary iris-claw intraocular
lenses inserted and 4 eyes of 2 patients were managed
with contact lenses. Rhegmatogenous retinal detachment
(RRD) was treated when necessary. Pre- and post-operative
assessment included visual acuity, endothelial cell count
and dilated fundal examination.

e RESULTS: Macula-on RRD was present in all individuals
>18y, 64% (7/11 eyes) presenting post-vitreolensectomy
with 57% having bilateral non-synchronous RRD. Surgical
aphakia was managed with iris-fixated intraocular lenses
(IOL group, n=6), or contact lenses (CL group, n=2). Visual
acuity >0.3 logMAR (driving standard) was achieved in 75%
of IOL group eyes and 25% of the CL group eyes. Mean loss
of corneal endothelial cell count in the I0OL group was 4% at
2y post-operative.

o CONCLUSION: In this cohort, refractive management
with iris-claw IOLs provided superior outcomes to contact
lenses and the authors recommend this as the optimal
refractive correction in EL patients.
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INTRODUCTION

nherited ectopia lentis (EL) may be dominant (FBNI,
I chromosome 15qg21.1, OMIM *134797) or recessive (e.g.
ADAMTSL4, OMIM*610113; ADAMTS10, OMIM*608990;
ADAMTS17, OMIM*607511)!"* and associated with a
systemic features [syndromic EL (SEL)] or isolated [non-
syndromic EL (NSEL)]. Disease severity and syndromic
manifestation varies depending on the positioning and extent
of deleteriousness associated with the causative mutation
within the FBN1 gene.
The final common pathway for EL is zonular breakdown
leading to subluxation of the crystalline lens". Critical
components of the ciliary zonules include the fibrillin protein'®,
ADAMTS superfamily proteins"’, and collagens'”. Mutant
fibrillin degrades more rapidly than the wild type variant™"".
This may be related to TGF-B-mediated inflammation and
elastolysis"”.
The authors feel the term ‘isolated EL’ is a misnomer as
it downplays the significance of the other blinding ocular
features of NSEL, including axial myopia, rhegmatogenous
retinal detachment (RRD), glaucoma, corneal flattening and
astigmatism. NSEL can cause substantial ocular morbidity
despite the lack of systemic mortality risk. Delayed detection
of significant EL-related refractive error may cause amblyopia

1121 The other ocular

in up to 50%, which may be bilateral'
features of EL may be progressive and lead to acquired visual
loss (e.g. glaucoma, RRD)™.

The genetic features of fibrillin-1 mutations have been
described by this groups previously'”. There are numerous forms
of SEL including Marfan Syndrome (MFS, OMIM#154700),
Weill-Marchesani Syndrome (WMS) types 1-4 (OMIM #2
77600/#608328/#614819/#613195), and homocysteinuria
(HCU, OMIM#236250). SEL often includes life threatening
features. EL may be a useful clinical clue for investigation
and management (i.e. aortic dissection in MFS"¥, and
arteriovenous thrombosis in HCU"™). Presentation with poor
vision often occurs early in both MFS and NSEL™ allowing
detection of both familial and sporadic cases, facilitating
instigation of potentially life-saving systemic investigations
and treatment. Diagnostic criteria including clinical and genetic

[16]

features have been proposed for MFS"™ and biochemical and

clinical tests for HCU" '™,
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Table 1 Comparative analysis of features of FBNI-mediated disease

Firstauthor  Year Country Phenotype  Study type n EL  BLEL RRD B/LRRD Reﬁ‘ggm pols{g{\?LE (Qri)
Stephenson 2019 Ireland NSEL Retrospective 7 100% 100% 100% 57% 9% 64% 26.66
Chandra™” 2014 UK MFS Survey 185 32% 75% 15.10% 44% 46% 21% -
Maumenee'” 1981 USA MFS Retrospective 160 60% - 10% 23.08% - 31.25%  25.96
Nemet”! 2006  USA MFS Review - 50%-87% Usual  5%-25.6% 30%-42%  11%-25% - 28
Konradsen" 2013 Sweden MFS Cohort 51 54% 29% 5.88% 1.96% - - 24.73
Schrijver™ 1999  USA MFS Retrospective 25 86% 100% 23% - - - -
Manning® 2016  Ireland MFS Retrospective 15 100% 100% 0 - - - -
Rabie" 2017 Iran MFS Prospective 9 100% 33% 8% 0 0 100% 2624

EL: Percentage of cases with ectopia lentis; B/L EL: Of cases of EL, the percent of which were bilateral; RRD: Percentage of patients with at

least one eye rhegmatogenous retinal detachment; B/L RRD: Of patients with RRD, percentage which were bilateral; Recurrent RRD: Of cases

of RRD, percentage which experienced re-detachment; RRD post-VLE: Percentage of patients where RRD occurred after vitreolensectomy; AL:

Axial length; -: Not available in the specified publications.

SUBJECTS AND METHODS

Ethical Approval Patients with a phenotype of EL were
recruited to the vitreoretinopathy subgroup of Target 5000"*").
All participants completed written informed consent. This
study was approved by the institutional review board of the
Mater Misericordiae and Mater Private Hospitals, Dublin,
Ireland and abides by the Declaration of Helsinki.

Recruited patients underwent a detailed history and dilated
ophthalmic examination. The pedigree was mapped in detail
for 5 generations and available relatives were invited to
participate. Retrospective review of any ophthalmic surgical
procedures was carried out in the Mater Hospitals and in other
units/jurisdictions. Multimodal retinal imaging was captured
(widefield colour and autofluorescence, Optos plc, Scotland &
Spectral Domain Optical Coherence Tomography (SD-OCT,
Carl Zeiss Meditec, Germany). EL was surgically managed
when conservative refractive measures no longer attained
visual acuity sufficient to achieve the legal driving standard™.
Twelve eyes of six patients had secondary iris-fixated anterior
chamber lenses inserted (Artisan Aphakia, Ophtec BV,
Netherlands; IOL group). Refractive correction for four eyes
of a further two affected family members were managed with
contact lenses (CL group). Endothelial cell count (ECC) was
measured pre- and post-operatively (Konan Non-Con Specular
Microscope, NSP-9900, Konan Medical USA, Inc.) for all 12
eyes with surgical refractive correction. Best corrected visual
acuity (BCVA) was recorded for all individuals. All data was
recorded for retrospective analysis in a non-randomised, non-
masked fashion. Genotyping was performed as detailed in a
prior publication.

As this study was a retrospective observational cohort study,
no comparative statistical analyses were used, but a descriptive
statistical assessment was employed.

RESULTS

Eight affected (mean age 53.38+19.94y) and two unaffected

(mean age 56.50+0.71y) adults from 3 generations of a
single FBNI pedigree with NSEL were recruited. All affected
individuals had bilateral EL and axial myopia (mean axial
length 26.55+1.19mm, data available for 12 of 16 eyes).

RRD was present in all probands >18y with mean age at
presentation of 40y (range 21-50y). Presentation was early
with macula on RRD in all cases as the family had been
educated regarding relevant symptoms and advised to present
rapidly to the treating vitreoretinal (VR) surgeon. RRD
occurred pre-lensectomy in 36% (4/11 eyes), all of which were
operated on by a retired VR surgeon in another jurisdiction.
Although operation notes are unavailable for these cases,
patients report that their lensectomy was performed at the same
procedure. Post-lensectomy RRDs were managed by pars
plana vitrectomy/endolaser/C,F, 18% gas tamponade in 50%
of cases and scleral buckle with cryotherapy in 50%.

Mean BCVA was 0.18+0.21 and 1.60+1.82 logMAR) for
the IOL and CL groups respectively (P=0.01). Legal driving
vision (>0.3 logMAR"™) was maintained in 75% of eyes (all
individuals) in the IOL group versus 25% of eyes (50% of
individuals, n=1 of 2) in the CL group. One eye in the CL
group had a poor visual outcome secondary to corneal scar due
to microbial keratitis (MK) from prolonged contact lens wear.
In the IOL group, ECC loss at 2y post-implantation was 4%
(preop. 3093.50+161.14; 2y 2968.67+187.37). There was no
compromise of endothelial function nor corneal clarity. This
change in ECC was not statistically significant (P=0.09).

As previously reported, RRD was diagnosed in 78% of
("1 The rate of RRD in the current cohort is
significantly higher than the reported rate of RRD associated
with EL (0 to 25%, Table 1)*"""****%) Disparity in visual acuity
between eyes with prior RRD and never-detached eyes was

eyes over 18y

not statistically significant (P=0.69) as all cases presented with
macula on RRD, likely due to education regarding the high
risk of RRD in their family and the value of early treatment.
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Genetic findings are described in a previous paper'” with the
NM 000138: ¢.1916G>A, p.Cys639Tyr variant detected in all
affected individuals for the pedigree described herein. None
of these patients meet the revised Ghent Criteria for MFS and
importantly did not manifest any aortic signs or symptoms
throughout their lives either clinically or echocardiographically.
DISCUSSION

Vitreolensectomy may be indicated in the 1% decade of life if
EL/aphakia leads to conservatively non-correctible acuity™’.
Thus, an appropriate choice of refractive correction warrants
careful consideration. In EL, correction of progressive myopic
astigmatism via conservative means (i.e. contact lens) has
long been the mainstay of treatment”™. When adequate visual
acuity was no longer feasible due to progressive crystalline
lens subluxation, surgical intervention was warranted (i.e. pars
plana vitreolensectomy with secondary iris-fixated IOL). In
this cohort, driving visual acuity was maintained in all patients
treated with iris-fixated lenses with no anterior segment
adverse effects. There is contention surrounding the use of iris-
fixated lenses in young patients concerning endothelial cell
loss™. However, several large multicentre prospective studies
showed minimal or no loss of ECC when iris-fixated I0Ls
were used in phakic”™ and aphakic”" eyes. ECC loss is more
likely when EL was acquired due to trauma and this is most
likely due to the inciting trauma rather than the IOL choice".
We maintain that the benefit of stable, optimal refractive
correction in preventing amblyopia in children counteracts
this potential risk to the corneal ECC as also suggested by

26,33-35 : :
) In a retrospective case-control series, ECC was

others'
not found to be statistically significantly less than fellow eyes
which underwent uncomplicated phacoemulsification with in-
the-bag intraocular lens implantation”®. Although traditional
anterior chamber intraocular lenses (ACIOLs) are an option
in the management of aphakia, these are poorly studied in the
younger age group described here. The long-term effects of
an angle-supported ACIOL on both the corneal endothelium
and iridocorneal angle as well as their centration are a matter
of concern in EL eyes, considering the deep anterior chambers
and large white-to-white measurements from lax ciliary

B738  posterior chamber scleral-fixated IOLs are

muscles
another option for the refractive correction of aphakia after
vitreolensectomy; however, this procedure is more technically
demanding and holds the risk of late lens dislocation (circa
10y) into the vitreous cavity due to suture rupture®™.

The patient reported here with poor vision due to corneal scar
was managing their aphakic refractive correction with contact
lenses. She developed MK with an advanced central corneal
scar in that eye. The rate of MK from contact lens wear
ranges from 1.9 to 25 per 10 000™”. In comparison, the safety

parameters from the iris-fixated IOL group show no corneal-
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related visual loss at 2y post iris- fixated IOL implantation.
Although the cohort described here are young adults, iris-
fixated IOLs have provided stable refractive correction
with no adverse corneal changes. The authors note that
the outcomes from the CL group are biased due to small
sample size; however, in this case visual loss due to MK/
corneal scar occurred in one eye (25%, n=1/4) after 10y of
CL correction. The authors recommend iris-fixated IOL as
the primary method of aphakic refractive correction when
surgical intervention is warranted. This minimises risk of MK
and negates CL compliance issues in children. The timing
of surgical intervention should be dictated by the inability to
counteract progressive astigmatism due to EL by conservative
means and not prohibited by concern regarding the risks of
iris-fixated lens implantation. Lensectomy may need to be
performed on an emergent basis in the presence of RRD to
facilitate visualisation and treatment of peripheral retinal
breaks. A lower threshold to intervene surgically in young
children with significant anisometropia should be maintained.
Further studies with longer-term data are required to make a
definitive statement.
EL poses a diagnostic and therapeutic challenge for both
ophthalmic and systemic disease. Early genetic diagnosis
may allay concerns of developing systemic features as well as
informing biochemical diagnosis and management. Surgical
intervention (i.e. vitreolensectomy) should be instigated by the
development of visually significant lens subluxation which is
not correctable by conservative refractive means or acutely
in the presence of RRD. In this single pedigree cohort with a
pathogenic FBNI mutation, iris-fixated IOLs achieved ideal
refractive correction with visual outcomes superior to CL
correction despite prevalent RRD.
In conclusion, the surgical management of a single pedigree
with non-syndromic EL with pars plana vitreolensectomy and
iris-fixated IOLs gives superior visual and safety outcomes to
contact lens refraction.
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