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ABSTRACT

Lenticonus is a bulging of the lens capsule and the
underlying cortex. The diagnosis of lenticonus is es-
sentially a clinical diagnosis which is made by biomi-
croscopic examination. According to the localiza-
tion of the conus a distinction is made between len-
ticonus anterior and lenticonus posterior.
Whereas lenticonus anterior is part of the Alport syn-
drome, lenticonus posterior is not associated with
systemic disease. A case report of each of both types
is presented and the clinical presentation, the aetio-
logy, the pathogenesis and the treatment are dis-
cussed.

RÉSUMÉ

Un lenticône est caractérisé par une courbure loca-
lisée de la capsule lenticulaire et du cortex sous-
jacent. Le diagnostic de lenticône est principale-
ment un diagnostic clinique par examen biomicros-
copique. Selon la localisation on distingue le lenti-
cône antérieur et le lenticône postérieur. Le lenticô-
ne postérieur n’est pas lié à une maladie systémi-
que, mais par contre le lenticône antérieur fait partie
du syndrome d’Alport. Nous présentons un cas de
chaque forme et nous en discutons la clinique, l’étio-
logie, la pathogénèse et le traitement.

SAMENVATTING

Lenticonus is een gelokaliseerde uitbochting van het
lenskapsel en de onderliggende lenscortex.
De diagnose van lenticonus is voornamelijk een kli-
nische diagnose die door biomicroscopisch onder-
zoek wordt gesteld. Naargelang de lokalisatie van de
conus wordt een onderscheid gemaakt tussen lenti-
conus anterior en lenticonus posterior. Lenticonus
posterior is niet geassocieerd met systeemlijden; len-

ticonus anterior daarentegen maakt deel uit van het
syndroom van Alport. We stellen een casus voor van
beide vormen en we bespreken de kliniek, de etio-
logie, de pathogenese en de behandeling.
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INTRODUCTION

The lens is surrounded by the lens capsule which
is a basement membrane secreted by the epi-
thelial cells. As in all basement membranes the
lens capsule is mainly composed of type IV col-
lagen.

Lenticonus is a localized bulging of the lens
capsule and the underlying cortex, that can
reach a diameter of 2 to 7 mm. The conus may
occur anteriorly or posteriorly. Lenticonus is dif-
ferentiated from lentiglobus in which the bulg-
ing involves the entire lens surface.

Fig. 1: «Oil droplet» configuration, seen by retro-illumination in the early stage of lenticonus.

Fig. 2: Image of a conus, observed when using a narrow slit.
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Biomicroscopically lenticonus is characterized
by a transparent, localized, sharply demarcat-
ed conical projection of the lens capsule and
cortex, usually axial in localization. In an early
stage, retro-illumination shows an «oil drop-
let» configuration (fig 1). Using a narrow slit,
the image of a conus is observed (fig 2). In a
more advanced stage associated subcapsular
and cortical opacities appear.
Retinoscopically the oil droplet produces a
pathognomonic scissors movement of the light
reflex. This phenomenon is due to the different
refraction in the central and the peripheral area
of the lens (fig 3).
Ultrasonography also can illustrate the exist-
ence of a lenticonus. A-scan ultrasonography
may reveal an increased lens thickness and B-
scan ultrasonography may show herniated len-
ticular material, suggestive of a lenticonus.
Amblyopia, cataract, strabismus and loss of
central fixation may be observed in associa-
tion with lenticonus posterior. Cataract, flecked
retinopathy, posterior polymorphous dystrophy
and corneal arcus juvenilis may be encoun-
tered in association with lenticonus anterior
that occurs as a part of the Alport syndrome.
We will discuss both types of lenticonus.

CASE REPORTS

Two patients who respectively presented with
lenticonus posterior and lenticonus anterior, are
discussed.

Case report 1

A 20-months-old girl was noticed by her moth-
er to present strabismus. Ophthalmological ex-
amination revealed an eso- and hypertropia of
the right eye, the central fixation was lost and
the eye was obviously amblyopic. At the left eye
the Teller visual acuity was 13.0 cy/cm at 55cm,
which is a normal value at the age of 20 months.
Slitlamp examination showed at the right eye
a posterior lenticonus with posterior cortical
opacities (fig 2). At the left eye the anterior seg-
ment was normal. Examination of the fundus

showed no abnormalities. A few weeks later
lens extraction, anterior vitrectomy and implan-
tation of an IOL was performed *. Postopera-
tively the parents refused occlusion therapy and
an improvement of the visual acuity did not oc-
cur. Three months after surgery the visual acu-
ity ( by pictures) still was 1/100 at the right
eye and a YAG capsulotomy had to be per-
formed because of secondary cataract.

Case report 2

A 47-years-old woman, known to be affected
with X-linked dominant Alport syndrome, was

Fig. 3: Ray tracing of light in case of posterior conus. The
difference in refraction of the central (myopic) and the
peripheral (hyperopic) area will cause the scissors move-
ment of the light reflex as seen retinoscopically.

Fig. 4: Lens thickness in relation to age and lens thickness
in our patient with Alport syndrome.

❍
✭
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referred to us by the nephrologist to exclude oc-
ular involvement. The patient did not mention
ocular problems. The Snellen visual acuity was
10/10 at both eyes, with a correction of +2.25
at the right eye and +1.75 (-1.5 à 30°) at the
left eye. Slitlamp examination showed anterior
cortical opacities in both eyes. Examination of
the fundus showed no abnormalities. Although
an anterior lenticonus was not observed, an A-
scan ultrasonography proved a significant in-
crease of the lens thickness in both eyes:
5.71mm at the right eye and 6.13mm at the
left eye (normal value: 4.33mm ± 0.35mm)
(FIG 4). The anterior chamber depth was
3.64mm at the right eye and 3.41mm at the
left eye. The axial length was 22.10mm at the
right eye and 22.36mm at the left eye.

DISCUSSION

Lenticonus posterior

Most authors agree that lenticonus posterior is
a congenital defect, which is not associated
with systemic disease (1, 16). In most patients
the anomaly occurs unilaterally in a sporadic
manner (1, 4, 6). Bilateral involvement strong-
ly suggests autosomal dominant inheritance (1,
4, 6, 13, 15). In most cases of lenticonus pos-
terior the age at diagnosis lies between 3 and
7 years (13). The prevalence is estimated at 1
to 4 of every 100.000 children (1). No predi-
lection for either sex is demonstrated (1, 4).
Amblyopia is the most significant visual prob-
lem associated with posterior lenticonus (1, 4).

Amblyopia is caused by optical distortion in the
«oil droplet» stage, by anisometropia or by de-
privation due to cataract (1). With time all pa-
tients develop cataractous changes at the level
of the lenticonus, which eventually can spread
to the adjacent subcapsular cortex (1, 4). Stra-
bismus is also a frequent accompanying de-
fect in children with lenticonus posterior (1, 4).
The occurence of strabismus is probably relat-
ed to the age of onset of sensory deprivation
(1). Rarely an infant with lenticonus shows leu-
kocoria. In this case, the presence of a retino-
blastoma has to be excluded (5).
The pathogenesis of lenticonus posterior re-
mains unclear. Traction on the posterior lens
capsule by remnants of the hyaloid artery sys-
tem as well as a disturbance in the tunica vas-
culosa lentis have been suggested (11). Other
hypotheses include vitritis or an overgrowth of
posterior lens fibers that produce a phakoma
of the lens (4). Although many theories have
been proposed, none of them could be proved
(1, 4). In bilateral cases a genetically deter-
mined congenital weakness of the posterior lens
capsule is likely (10).
Lenticonus posterior may have a profound ef-
fect on the visual acuity as it occurs in chil-
dren, who are susceptible to develop amblyo-
pia (1, 4). To treat amblyopia occlusion ther-
apy is always mandatory. Pupillary dilatation
is also recommended to provide a consistent re-
fraction of the light rays peripheral to the area
of the lenticonus. If cycloplegic agents are used,
a bifocal correction is needed for near visual
tasks. With this treatment, 1 year follow-up
showed an improved vision in 41% (9/22) of
the children (1). Indications for lens surgery
are: a visual acuity of 20/100 or less, a loss of
the central fixation or amblyopia not reacting
on occlusion therapy (1).
In 1978 Crough et al (4) published the results
of 19 eyes treated for posterior lenticonus be-
tween 1962 and 1977. The treatment consist-
ed of surgical aspiration of the lens, contact lens
therapy and amblyopia management. Final vi-
sual acuity of 20/50 or better occured in 63%
(12/19). In the age group «0 to 4 years» 75%
(9/12) had 20/50 or better vision. In the age
group «over 5 years» only 43% (3/7) had 20/
50 or better vision.
In 1991 Cheng et al (1) reported 41 eyes treat-
ed for posterior lenticonus in the 1974 - 1988

Fig. 5: Evolution of the lens morphology in lenticonus an-
terior (A) and spherophakia (B).
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period. The treatment consisted of surgical as-
piration of the lens, implantation of an IOL and
amblyopia management. Visual acuity obtained
within the first 6 postoperative months after
cataract extraction was improved over preop-
erative visual acuity by 2 or more Snellen lines
in 43% (15/35) of the patients tested. The best
visual acuity observed during the entire follow-
up period indicated that 49% (19/39) of the
eyes achieved postoperative visual acuity of 20/
20 to 20/40 and 10% (4/39)a20/200.
Longstanding follow-up in both studies showed
an important loss of visual acuity due to recur-
rent amblyopia for which reason occlusion the-
rapy should be continued postoperatively (1).

Lenticonus anterior

Lenticonus anterior occurs bilaterally in patients
with the Alport syndrome, which is a heredi-
tary systemic disease with a prevalence of
1/5000 in a normal population. Of all patients
85% have the X-linked form, 10% the autoso-
mal recessive form and only a small fraction the
autosomal dominant form (2, 3).
The Alport syndrome is characterized by pro-
gressive renal failure, sensorineural deafness
and ocular manifestations, which develop in 11
to 43% of the patients (18). The typical ocular
associations are a flecked retinopathy (14) and
anterior lenticonus, which probably occurs in
25% of patients with X-linked Alport syndro-
me, although the frequency varies in different
series (3). Posterior polymorphous corneal
dystrophy is observed in a few patients (2, 3,
18).
The Alport syndrome is caused by mutations af-
fecting the gene that encodes one of the chains
of type IV collagen. Type IV collagen is com-
mon to the basement membranes of the glo-
merulus, the cochlea, the lens capsule and the
cornea (2, 3, 7). Histopathologic examination
shows a thinning of the anterior lens capsule
and the presence of vertical dehiscences at the
inner part of the central anterior lens capsule
(9, 17). Lenticonus anterior in Alport syndro-
me is not demonstrated in childhood. Initially
an increase of the lens thickness is observed
in affected patients, proved by performing a bio-
metry of the eye. As the central anterior part of
the lens undergoes the greatest changes du-
ring accomodation (17) and the lens capsule

is thinner in the central area than in the peri-
pheral area, an anterior lenticonus will deve-
lop with time. Subcapsular and cortical cata-
ract may appear at the level of the conus.
The treatment consists of lens extraction with
implantation of an IOL (8, 12).
Although the lens thickness in our patient was
significantly increased, she obtained a good vi-
sual acuity without a myopic correction. We
suggest two theories that may explain this phe-
nomenon. First of all the patient was slightly
hyperopic. We also believe that in Alport syn-
drome, prior to the central conical protrusion
of lens material, the lens thickness increases
without a significant increase in the curvature
of the lens. Therefore the increase in lens
thickness does not cause a marked myopic shift,
contrary to the high myopia that is observed in
spherophakia, where the curvature of the lens
increases significantly because of zonular elon-
gation (FIG 5).

CONCLUSION

Lenticonus anterior is acquired. It is part of the
Alport syndrome, which is a systemic disease.
On the other hand lenticonus posterior is a pu-
rely ocular anomaly in which the lenticonus is
congenital.
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