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Abstract

This case report a rare case of 67-year-old man, presented with Marfan’s syndrome, cataract and crystalline lens
dislocation of the left eye. The best corrected visual acuity (BCVA) of the left eye was 0.2. Cataract surgery was
asissted by femtosecond laser LenSx. One month after surgery uncorrected visual acuity (UCVA) of the left eye was
0.9, BCVA with sph. +1.5 was 1.0. Intraocular lens have perfectly centered in the eye. Femtosecond laser is a
significant improvement in surgery of patients with Marfan syndrome. Femtosecond laser is a significant
improvement in surgery of patients with Marfan syndrome.

Keywords: Marfan’s syndrome; Femtosecond laser-assisted cataract
surgery; Lens dislocation

Introduction

Cataract surgery remains the most widely performed intraocular
procedure throughout the world. As the safety and accuracy of the
procedure are paramount to both patient and surgeon techniques
must remain under constant review [1,2]. The technique of cataract
surgery has evolved from large incision extracapsular extraction with
basic, single focal intraocular lenses (IOLs) to microincision surgeries
with improved lens technology. The recent introduction of
femtosecond lasers to cataract surgery represents a potentially
significant advance in cataract technology [3].

Femtosecond lasers have been used successfully in ophthalmic
surgery for a number of years [4-7] and have been noted to be more
precise than highly sophisticated mechanical devices, with fewer likely
collateral tissue effects [8]. He et al. suggest that similar to refractive
surgery, femtosecond laser technology can deliver these gains to
cataract surgery with improvements in reproducibility, centration and
safety [3].

Lasers may currently assist or replace several aspects of cataract
surgery including creation of clear corneal incisions (CCI), creation of
the capsulotomy, fragmentation of the lens nucleus and correction of
astigmatism through corresponding arcuate incisions.

Evidence already suggests that successful completion of a case in
femtosecond assisted cataract surgery does produce a superior wound,
more circular and more consistently sized capsulotomy and probably
contributes to a reduction in the average phacoemulsification energy
and time than in routine manual surgery. The combination of these
features should translate to a safer, more accurate outcome for
patients. The technology itself is continually evolving and improving.
This will reduce the learning curve and the possibility of intraoperative
complications for surgeons undertaking surgery with the assistance of
the femtosecond lasers. The use of femtosecond lasers with cataract

surgery is an exciting development for both patients and surgeons
alike.

Marfan syndrome (MFS) was first described in 1896 by Antoine-
Bernard Marfan [9]. An inherited disorder of the connective tissue,
MEFS is caused by a mutation of the extracellular matrix protein
fibrillin 1 (15q21.1) [10-13].

The incidence of classic MFS is approximately 2 to 3 per 10 000
individuals [14]. It is a multisystem disorder with manifestations
typically involving the skeletal, ocular, and cardiovascular systems
[15]. Diagnosis and management benefit from a multidisciplinary
assessment, generally including a geneticist, ophthalmologist, and
cardiologist [14,16]. Ocular involvement in MFS is subdivided into
major and minor criteria. Ectopia lentis of any degree is a major
criterion. At least 2 of the minor criteria must be present for
consideration as ocular involvement: an abnormally flat cornea,
increased axial length, and hypoplasia of the ciliary muscle or iris,
causing decreased mydriasis. Mean keratometry values<42 diopters
(D) are highly correlated with a diagnosis of MFS [17]. Other
secondary manifestations are early severe myopia, retinal detachment,
early cataracts, glaucoma, and amblyopia [14,16].

Ectopia lentis occurs in 50% to 80% of patients with Marfan
syndrome, of which it can be the presenting sign [18,19]. Lens
subluxation produces vision alterations primarily due to refractive
errors and induced anisometropia and, being progressive, frequently
induces refractive changes and high astigmatism.

Management initially involves optimization of optical refraction,
but may require lens removal when visual acuity becomes
uncorrectable or the refractive status is unstable [20-22], or if anterior
dislocation causes secondary ocular hypertension and risk of
glaucomatous damage and/or risk of endothelial compromise [10,23].

We describe a case of a patient with lens subluxation due to Marfan
syndrome who had femtosecond laser-assisted cataract surgery of the
left eye with excellent outcomes.
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Case report

A 67-year-old man, presented with Marfan’s syndrome, cataract
and crystalline lens dislocation of the left eye. The best corrected visual
acuity (BCVA) of the left eye was 0.2 and 0.9 of the right eye, with a
refractive error in the right eye of sph. -1.0 cyl. +1.0 ax 4 dg. Axial
length of the left eye was 24.67 mm. The patient was fully informed
about the nature of the procedure, its complications, as well as
alternative procedures available, and he provided written consent. The
SRK II formula was used to calculate intraocular lens (IOL) power,
with the aim of emmetropia.

Femtosecond laser-assisted cataract surgery with integrated optical
coherence tomography was performed 18.02.2014. Figure 1 presents
the optical coherence tomography (OCT) scan of the capsule showing
grossly distorted lens shape, and in the Figure 2 we can see OCT scan
of planned femto cuts in the lens nucleus.

Figure 1: OCT scan of the capsule showing grossly distorted lens
shape.

~Lens Thickness 1955 um

Figure 2: OCT scan of the capsule showing grossly distorted lens
shape.

Femto part of the surgery was unevenful after docking and
planning. Under operating microscope wounds were opened, anterior
chamber filled with cohesive viscoelastic (OVD), free floating

capsulorhexis removed (Figure 3), carefoul hydrodissection and phaco
of the lens performed. Residual lens cortex was cleaned by I/A. The
capsule was filled with cohesive OVD and capsular ring implanted-
immediate recentering of the bag was observed. IOL was implanted in
the bag, OVD removed by I/A (Figure 4). Closure of wounds after
hydration was checked, antibiotics applied and eye was patched to the
next day. One months after surgery uncorrected visual acuity (UCVA)
of the left eye was 0.9, BCVA with sph. +1.5 was 1.0. IOL have
perfectly centered in the eye. Good UCVA have resulted in a high
degree satisfaction of patient.

Figure 4: Well centered IOL in the bag.

Discussion

Femtosecond laser-assisted cataract surgery in patients with Marfan
syndrome is safe and provides consistent surgical results. The
technique minimizes pulling forces and trauma to the zonules and iris
and, by extension, to the vitreous base. This is especially important in
the setting of Marfan syndrome, in which patients are at increased risk
for retinal detachments (5%-11%), more common in patients with lens
subluxation or prior intraocular surgery (8%-38%) [20,24,25].

As for concerns complications, publications provide a broader
range thereof. One study an lensectomy reported that up to 51%
exhibited immediate complications (vitreal loss, iris prolapse, corneal
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edema, hyphaema among others) [26], whereas a prospective
lensectomy study of 95 eyes of children reported only one non-
significant vitreous hemorrhage and one late case of retinal tear
treated with photocoagulation [27]. Other papers reported
complications such as hyphaema in 5% [28], corneal decompensation
between 10% and 14% [29-31], temporary ocular hypertension
between 4% and 7% [31,32-34], intraocular lens dislocation between 2
and 19% [31,33] and cystoid macular edema, 3% [35]. As regards
severe complications, 10-19% exhibited retina detachment [26,29,30].

Since Jarrett’s publication of a large series of cases (n=166) on
surgery for lens subluxation 1967 [36], various operative techniques
and results have been suggested for subluxated lenses and aphakia
correction in patients with MFS. Nevertheless, the management of
ectopia lentis remains challenging and certain controversies remain
unresolved [20,36].

Femtosecond laser- assisted cataract surgery is gradually gaining
popularity, and is currently most prized for facilitating the creation of
a precise anterior capsulotomy and assisting nuclear fragmentation
and softening. The laser has also an important role for customized
corneal incisions and astigmatic keratotomies. Recent publications
highlight the reproducibility and precision of the anterior capsulotomy
size and centration [37-41], thereby affording less lens tilt and
improved biometry predictability [42-45]. Additional advantages
reported include the reduction in phacoemulsification energy
[40,46-48] and superior wound healing and sealing [13] achieved by
the femtosecond laser. Femtosecond lasers and their application to
cataract surgery constitute a major innovation in modern ophthalmic
surgery. The surgical procedure performed in this way, facilitates
optimization of the surgical time, minimizing the surgeon’s work (the
least controllable variable of all those involved in cataract surgery) to
the elimination of the cortical remains and the implantation of the
intraocular lens [3]. Femtosecond laser-assisted cataract surgery may
offer advantages in cases of subluxated cataracts. The femtosecond
laser does not depend on counter resistance from zonular support and
is able to cut a circular anterior capsule opening despite subluxation of
the lens as long as the lens is not tilted excessively after docking with
the patient interface. In the presence of zonulopathy, with an absence
of counter traction to mobilize the lens nucleus, hydrodissection or
viscodissection by standard phacoemulsification may endanger the
remaining zonular fibers and even the bag itself. And femtosecond
laser affords a tremendous degree of safety and control. Gerasimos et
al. have published, that it is possible perform phacoemulsification in
the case of 160 degrees zonular dialysis [49], so, femtosecond laser-
assisted cataract surgery allows to make operation in the case of more
large zonular dialysis.

Conclusions

The use of a femtosecond laser allowed to perform circular, well
centered capsulotomy, facilitated slow motion phaco, capsular tension
device (CTR) and foldable lens implantation. Femtosecond laser is a
significant improvement in surgery of patients with Marfan syndrome.
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