Spontaneous Lens Dislocation
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Abstract : We present a multidisciplinary approach to a patient with spontaneous lens dislocation.
A 39-year-old female developed blurred vision in both eyes one year prior to presentation. This symptom
could not be corrected with spectacles. Her previous history showed progressive bilateral myopia since
the age of ten and a single episode of syncope without exertion 16 months before presentation. Ophthalmic
examination demonstrated cataracts with upward and outward displacement of the crystalline lenses in
both eyes. Manifest refraction and keratometry displayed moderate myopia with high lenticular astigmatism
in both eyes. Marfan syndrome was suspected on the basis of general physical examination and a complete
cardiovascular examination performed by the geneticist and the cardiologist respectively. In addition, the
role of the cardiovascular-thoracic surgeon in the management of Marfan syndrome is presented.
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INTRODUCTION

Spontaneous lens dislocation is a condition
in which the crystalline lens is displaced from its
usual location without evidence of eye injury. The
condition can be eiher unilateral or bilateral. The
crystalline lens may displace anteriorly into the an-
terior chamber or posteriorly into the vitreous cay-
ily. In the ease ol anterior dislocation, the lens diam-
eter is uvsually smaller than normal (so called
microspherophakia). Primary ocular disorders asso-
ciated with spontaneous lens dislocation include
congenital glavcoma’/buphthalmos,! pseudoexfolia-
tion syndrome,® syphilis/chronic uveitis,® retinitis
pigmentosa,® aniridia,® and high myopia® More im-
portantly, spontaneous lens dislocation may be a pre-
senting sign of serious sysiemic conditions such
as Marfan syndrome, homocystinuria, Weill-
Marchesani syndrome, sullite oxidase deficiency, and
hyperlysinemia. ™™ There are several ocular compli-
cations related 1o lens dislocation including amblyo-
pia, uveitis, glavcoma, and retinal detachment,

A patient with bilateral spontaneous lens
dislocation is presented. The authors demonstrate a
multidisciplinary approach to the definitive dingno-
sis and management of this condition.

CASE REPORT

A 39-year-old Thai female complained of
decreased vision in both eves for | year. The
symploms were gradually progressive and could not
be corrected with her current spectacles, The patient
has been wearing spectacles for nearsightedness since
she was 10 years old, Atage 22, bilateral subluxation
of the crystalline lenses was first diagnosed by a local
ophthalmologist, However, no further investigations
were undertaken at that time. Sixteen months prior
to hospitalization, the patient had a single episode
of syncope without exertion. The records from the
private hespital from where the patient was
transferred showed an unremarkable general physical
examination. The family history was negative for
inherited eye diseases. The patient denied any
underlying disease or previous eve injury.

The genceral physical examination and
ophthalmic examination at presentation is

surmmarized as follows:
General physical examination
Vital signs: HR 60/min, BP 144/65 mmHg
Stature: height 175 cm, span 174 cm, upper
segment/ lower segment 89.5/83.5
high arched and narrow palate
pectus excavalum, arachnodactyly
(positive wrist sign), hyperextensi-
ble joints, at feet,
lumbar lordosis
Cardiovascular: no heart murmur
Respiralory; naormal
Abdomen: normal
Oplithalmic examination
WA with glasses; RE 5/60, LE 2/60
VA with glasses with pinhole: RE 6/36, LE 6/36
Intraocular pressure: RE 20, LE 20 mmHg
Extrancular muscles: normal movement
Slit lamp examination:
Cornea — clear
Anterior chamber — normal depth, clear
Fupil -3 mm diameter, reactive to light
Lens = nuclear sclerosis 24, posterior
lens dislocation (upward and
outward displacement) (Figure 1)
Vitreous — clear
Dilated fundus examination:

Head and neck:
Skeletal:

MNormal optic disc,
macular, and retinal
background
Keratometry: RE 41.25/40,50, LE 41.50/40.75
Axial length of the eveball: RE 24 40, LE 24,36 mm
Refraction: RE -7.50 -4.00 x 15° LE-6,75-5.00x 5°

The patient was scheduled for lens removal
with intraocular lens implantation in both eyes.

DISCUSSION

There are several primary ocular disorders
that are associated with spontaneous lens disloca-
ticn, These include congenital glavcoma,
pseudoexfoliation syndrome, chronic uveitis, retini-
tis pigmentosa, aniridia, inlraocular tumaor, and high
myopix, Systemic conditions commonly associated
with spontaneous lens dislocation include Marfan
syndrome, Weill-Marchesani syndrome, homocysti-
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Figure f. 'The picture shows localized cataract with
upward displacement of the crysialline
lens,

nuria, hyperlysinemia, and sulfite oxidase deficiency.
Moreover, spontaneous lens dislocation can be iso-
lated, in which the patient develops lens dislocation
without other systemic and ocular problems. In
syndromic cases, there are specilic ocular and sys-
temic features suggesting the diagnosis of each syn-
drome. For example, specific ocular findings in
Marfan syndrome include elongated zonules, flat
cornes, megalocornea, increased axial length of the
globe, microspherophakia, cataracts, and high risk
of retinal detachment after lens exiraction. Myopia
and microspherophakia are typical findings in both
Weill-Marchesani syndrome and homocystinuria,
However, usually ragged zonular remnants are seen
in homocystinuria,

Indications for lensectomy in spontaneous
lens dislocation include lens in the anterior cham-
ber, lens-induced vveitis, lens-induced glaucoma,
lenticular opacity with poor visual [function, refrac-
tive error not amenable to optical correction, and
impending dislocation of the lens. In cases where
the lens is dislodged into the anterior chamber, pro-
longed attachment between the lens capsule and the
cornea might cause permanent damage to the cor-
neal endothelivm. Moreover, acute angle closure

glaucoma may develop, Therefore, an attempt should
be made to relocate the lens into the posterior cham-
ber withoul delay; otherwise the dislocated lens
should be removed surgically,

Our patient developed bilateral spontane-
ous lens dislocation, which was documented by an
ophthalmologist since the age of 22, Unfortunately,
adefinite diagnosis of Marfan syndrome was not con-
firmed until 17 years later. Al presentation, her vi-
sion was significantly decreased as a result of cata-
racts and lens induced moderate myopia with high
astigmatism. We could not improve her vision by
spectacle correction. Therefore, surgical removal of
the dislocated lenses is the appropriate management.
Theoretically, we could leave the lens in the eye if it
dislocates into the vitreous without any evidence of
intraccular inflammation or retinal injury and pre-
scribe the glasses to correct any refractive error that
occurs after the lens dislocation,

Raole of cardiovascular-thoracic surgeon in Marfan
syndrome, incidence and outcomes at Siriraj
Haospital

There are mainly three sites of involvement:
the aorta, the aortic valve and the mitral valve, The
maost common eardiovascular manifestation is a pear-
shaped aneurysm of the ascending aorta with or
without aortic regurgitation (Figures 2-4). The
dilatation of the aorta almost always starts at the
ascending aorta because of its greatest wall tension,
This change may lead to aortic valve annulus
dilatation and aortic regurgitation especially when
the diameter of the ascending aorta i1s greater than 6
cm. Another important condition is aortic dissection
(Figure 5}, which occurs in around 173 of patients
with Marlan syndrome. Significant dilatation of the
aorta and a family history of dissection are risk factors
or the development of dissection, The prognosis of
the paticnt who develops aortic dissection is much
poorer, Long term b - blocker administration can
retard aortic dissection. Close follow up and more
aggressive surgical treatment of asymptomatic aortic
dilatation {diameter = 5 ¢m) reduce the incidence of
aortic dissection. Mitral valve prolapse and mitral
valve regurgitation are also common.
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Figure 2. Diagram demonstrates a pear-shaped
aneurysm of the ascending aorta.

BECI R TAT R
ACATIC VALVE

Figure 4, Diagram demonstrates the ancurysm of the
ascending aorta with aorlic regurgitation,

Indications for surgery
Annulo-aortic ectasia, aneurysm

Asymptomatic annulo-aortic cctasia with
ascending aorta diameter > 5 cm or enlarging
asymptomatic annulo-aorlic ectasia > Smm/year
(Appendix A) (This recommendation should be
influenced by age, expected normal aortic size
{Appendix B), family history of dissection, ele.)

figure 3. Photograph of the aneurysm of the
ascending aorta,

Figure 5. Pholograph of aortic dissection.

Aortic aneurysm at another site = diameter
= 5 cm or symplomatic (Surgeons tend o be more
ageressive in operating earlier in Marfan patient)
Aortic dissection

Acute dissection involving ascending aorta
(type A)- immediale repair

Chronic dissection involving ascending
aoria — elective repair
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Acute dissection not involving ascending
aorta (type B) — medical treatment, Surgery is
indicated if complications arise such as leakage,
vascular compromise, or persisting pain,

Chronic dissection not involving ascending
aoria (lype B) — medical treatment. Surgery is
indicated il complications arise such as aneurysmal
dilatation = 3 cm,

Valve regurgitation

Significant, progressive valvular regurgita-
tion — Symptoms, severity of regurgitation an
echocardiogram/ cardiac cath. and LV dimension/
function are important factors to determine when Lo
operate.

Surgical procedures
Surgical procedure for annulo-aortic ectasia
Bentall-de Bono operation (Appendix C)

Replace the aortic root and acrtic valve with
composite graft (vascular gralt with attached
prosthetic valve) and re-implant the coronary arteries
Valve sparing — procedure for repair of an ascending
aortic aneurysm — aortic valve may be repaired,

Graft replacement and aortic valve repair

Risk factors for hospital mortality in Marfan
patient undergoes surgical repair for cardiovascular
complication are poor functional class and urgent
SUTECTY.

Siriraj experience

There have been 20 patients with Marfan
syndrome who have undergone cardiac operations
at Siriraj hospital between 1979 and 2000. The age
of the patients at first operation ranged between 4 —
47 vears old (mean 30). There were 12 male and &
female patients, three of these were siblings. Six of
them also had aortic dissection which were chronic
type A in 3, chronic type B in 2 and acute type B in 1.
During this period there were around 100 patients
who underwent thoracic aorlic operations, 16 of them
were Marfan patients who underwent a Bentall
operation. The result of the Bentall procedure in
Marfan patients was fairly good. There were 2 deaths
{1 hospital death, and 1 late death) and the other 2
patients were lost from the follow up clinic. Twelve
patients attended the clinic last years, all were in
functional class T (NYHA). One patient also had a

thoracoabdeminal aneurysm repaired on two
occasions apart from the Bentall operation. The
longest survival was 8 years and the mean length of
follow up was 4 years. There were 3 Marfan patients
who underwent mitral valve replacement with one
late death and the other two were lost from the follow
up clinic. The only Marfan patient who underwent
aortic valve replacement is doing well,

CONCLUSION

We present a case of Marfan syndrome with
bilateral spontaneous lens dislocation. Proper
management of this condition and indication for
surgery are discussed. In addition, the role of the
cardiovascular-thoracic surgeon is also presented.

Appendix A
The rate of growth of the aortic diameter
averages 2 mm per year

Appendix B

The equation for aortic root diameter for
height in tall men and women (>188cm and 175 cm,
respectively) is

Aortic diameter = -45.49 + (0.493 height (cm)
—0.000)x2

In children and growing teenagers, the
equation is

Aortic root diameter = 24 (BSA m*)** + 0.1
(age)—4.3

Appendix C

The Bentall operation is a procedure, which
uses 1 composite graft (a portion of tube graft with
attached prosthetic valve) o replace the aortic rool
{Figure 6). It is widely used in case of aortic root
dilatation with severe aortic valve insufficiency. The
aortic root is removed (sinus and tubular portion),
leaving the cuffs of the coronary artery orifices. The
aortic valve leaflets may or may not be excised. The
composite graft is placed, then the origins of the
coronary arteries are re-implanted into the graft.
(Figure 7)

Sometimes, when the aortic valve annulus
is not severely afleeted, the aortic valve regurgitation
may be repaired, avoiding the risk of a prosthetic
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Fignre 6. Diagram of a composite graft,

valve and anticoagulant-related complication,
However the long-term result of valve repair in
connective tissue disease may not be promising. The
coronary arteries may not need to be re-implanted as
the sinus portion of the acrtic root can usually be
preserved.
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