BILATERAL CONGENITAL MULTIPLE
PIGMENTED VITREOUS CYSTS

IN A THREE-YEAR-OLD GIRL: TEN
YEAR OBSERVATION

SUMMARY

The authors present a case report of a three-year-old female patient with bilateral multi-
ple anterior vitreous cysts. During examination for intermittent esotropia of the right eye
was diagnosed not only hypermetropia, astigmatism and anisometropia, but also pigmen-
ted changes in peripheral retrolental space of both eyes. Clinical examination under general
anaesthesia revealed bilateral multiple pigmented immobile vitreous cysts. There were five
almost spherical, translucent, but slightly pigmented cysts on its cover on the right eye and
four similar on the left, but visible only with dilated pupils. A dilating of pupils was slow and
required more mydriatics than in similar aged children. Follow up period is ten years now.
Occlusion therapy of amblyopia was performed to nine years of age. Treatment of refractive
error and esotropia with correction for hypermetropia, astigmatism and anisometropia con-
tinues. Best corrected visual acuity in thirteen-year-old girl is 1,0 in both eyes without any
visual disturbances described by patient. Corrected visual acuity in each eye is 1,0, right eye
with +3,5 D sph., -3,5D cyl., axis 175°, left eye with +7,5 D sph., -3,0 D cyl., axis 35°. Patient
is otherwise healthy and without any mental deficit. Position of all cysts remains unchanged
and stabile during the follow up period (with recommendation to avoid hits to the head for
all time, mainly in sports). Formation and slow progression of partial cortical cataract in the
area of contact of the lens and one cyst in inferonasal quadrant of the lens on the right eye is
monitored. A lamellar retinal extrafoveal defect of posterior pole of the right eye was found
by OCT imaging.
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INTRODUCTION

Bilateral congenital vitreous cysts rank among rare findings.
In the literature we usually encounter a description of a single
cyst in one eye, which is exposed during the course of life upon
its release into the posterior sections of the vitreous body,
when the patient notices the cyst upon its movements within
the visual field, although it does not also permanently impair
physiological central visual acuity. It is most frequently descri-
bed as an optically translucent, spherical structure, freely mo-
bile in the central lacuna of the vitreous body, with a fine pig-
mented mesh on the surface, which only slightly conceals the
structures of the retinal capillaries located beneath it, by which
it becomes visible both for the patient and for the observer. In
general the remaining morphological ocular finding is descri-
bed as physiological. Even a smaller impulse, not considered
to be a trauma by the patient, is probably sufficient to trigger
the release of the cyst. Such a vitreous cyst was first described
in 1899 by the New York ophthalmologist J.O. Tansley [27] in
a right hypermetropic and blunt-sighted eye of the seventeen
-year-old son of his general practitioner colleague.

CASE REPORT

During the course of an examination for intermittent esot-
ropia in the right eye on a three-year-old girl in November
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2006, in addition to hypermetropia, astigmatism and aniso-
metropia, pigment changes were also diagnosed in the pe-
ripheral sections of the anterior vitreous body in both eyes.
A clinical examination under general anaesthesia revealed
bilateral multiple pigmented and immobile vitreous cysts.
Five almost spherical, translucent, but slightly pigmented
cysts were located on the anterior vitreous body on the ri-
ght eye and four similar on the left, visible only with dilated
pupils (fig. 1). No other pathologies of the anterior segment
or fundus were found. Anisometropia and hypermetropia
with astigmatism were confirmed. The inducement of my-
driasis was always slower in the patient and required more
mydriatics than in children of the same age. We have now
been observing the patient continuously for ten years. Tre-
atment of refractive error and esotropia by means of correc-
tion of hypermetropia, astigmatism and anisometropia is
continuing, occlusion therapy of amblyopia was performed
up to nine years of age. Best corrected visual acuity in the
thirteen-year-old girl (with no general pathologies or mental
deficiency) is currently (in 2016) 1.0 in both eyes, without
any disturbances of vision perceived by the patient (Vision
RE: 1.0 s +3.5 = -3.5/175, Vision LE: 1.0 s +7.5 = -3.0/35).
The position of all the vitreous cysts has remained the same
throughout the entire course of the observation (with a re-
commendation from the beginning of the observation peri-
od to avoid blows to the head throughout life, mainly during
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sports). We recorded the formation and slow progression of
a localised minor cortical cataract in the area of the contact
of one cyst with the posterior surface of the lens in the infe-
ronasal quadrant on the right eye, which does not infringe
upon the optical axis; we are merely monitoring the condi-
tion (fig. 2). OCT imaging detected a minor lamellar retinal
extrafoveal defect in the posterior pole of the right eye, with
contiguous vitreous changes, which we are also monitoring
(fig. 3), and which correlates with the photographic finding
from the previous time (fig. 4).

METHODOLOGY

We have been monitoring the finding in the patient con-
tinuously by means of regular clinical examination, using
examination on a slit lamp (Nidek SL-250, Japan), bio-
microscopic examination (noncontact VOLK Super Field

NC lens, VOLK Optical, Ohio, USA), examination by indirect
ophthalmoscopy (Sigma 150, Heine Optotechnik, Germany)
with a +28 D lens (Ocular Instruments, Washington, USA)
and photographically (fundus camera Kowa VX-10a, Japan),
monitoring of refraction natively and in cycloplegia (combi-
nation of cyclopentolate (Cyclogyl® 1% gtt, Alcon, Novartis,
Switzerland) and tropicamide (Unitropic© 1% gtt, Unimed
Pharma, Slovakia) use of an autorefractometer (Nidek, To-
noref Il, Japan). Due to the patient's young age, at the begi-
nning of observation examination under general anaesthe-
sia was used because of the necessity of examining also the
full periphery of the retina. Examination by ultrasound was
performed only at the beginning of observation in 2007.
Optical coherency tomography (OCT) (RTVue-100, Optovue,
California, USA) was used for examination of the retina of
the posterior pole of both eyes.

In the PubMed database we used the key words vitreous

Fig. 1

Fig. 2

Fig. 3
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Fig. 4

cyst to search for references to studies on the theme in
question, published in journals indexed in MEDLINE.

DISCUSSION

117 years have passed since 1899, when Tansley [27] pub-
lished the first description of a vitreous cyst. By the method
described above it is possible to obtain annotations of artic-
les or an abstract thereof, documenting 108 patients descri-
bed to date, in which we presume that this number is so-
mewhat higher as a result of the expected incompleteness
of the database before 1950. Including the information from
the article by Adamczewska and Janukowicz [1] from 1973,
specifically that only 25 patients were described up to 1949,
it is possible to raise this number by 19 (6 case studies pre-
sented in PubMed deducted) to 127 patients described to
date. Even so, this concerns rather rare findings and case
reports of one or maximally two patients. An exception is
the cohort of 28 patients presented by the authors Yoshida
et al. [32].

Vitreous cysts of non-parasitic origin are described with
regard to their frequency and laterality, age and the cir-
cumstances of their finding in the patient, mobility and de-
positing in the vitreous body, appearance (size, colour, sha-
pe), origin (congenital/acquired) and treatment.

From the perspective of frequency, the following four
possibilities exist — individual and unilateral cysts (most
frequent), individual and bilateral (e.g. Némec, Adamc-
zewska and Janukowicz, Santos [20, 1, 25], multiple and
unilateral (e.g. Basdekidou [4]) and multiple and bilateral.
Our patient belongs to the last, least frequent group.

The age spectrum of the patients described to date is
broad, from 1.5 years of age (Chang [6]) up to 80 years (San-
tos [25]), and includes both chance findings such as ours
and also much more frequently patients in whom quality
of vision has deteriorated during the course of life. Patients
usually describe this change as temporary blurred vision,
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depending on when the newly mobile cyst in the vitreous
body comes into the optical axis. Changes in vision are
described also in paediatric patients, who drew attention
to the problem (e.g. Tansley (17 years), Brué (14 years) [27,
5]), or were observed during the course of examination for
strabismus (Rathore (9 years), Taranath (6 years), Amer (11
and 3 years) [23, 28, 2]). A range of further patients are aged
up to 40 years, but a relatively significant proportion of the
described patients are within the age group above 50 ye-
ars, and have a described ablation of the posterior surface
of the vitreous body. Our long-term observed patient does
not now describe any subjective complaints. The tempora-
rily observed headaches of a number of years ago subsided
with an adjustment of correction by eyeglasses.

A range of described cysts were detected upon their mo-
vement within the patient's visual field and upon examinati-
on through their observable movement within the vitreous
body. This movement has probably never been entirely unli-
mited, even though a number of authors have not recorded
this. It was Tansley [27] who described that a pigmented
cyst may move forward and backward on the surface, insi-
de the liquefied part of the vitreous body, and could rotate
around its axis, but that one part of the cyst nevertheless
remained below because it was heavier. Movement limited
to the central lacuna of the vitreous body has been descri-
bed by Asiyo-Vogel et al., Lira et al., [3, 16], and movement
bound to the central region of the hyaloid canal by Nork and
Millecchia [21]. Only very low mobility above the papilla of
the optic nerve or close to the retina in the posterior and
peripheral vitreous body is manifested by cysts described
in patients with retinitis pigmentosa (e.g. Yoshida, Némec,
Frasson [32, 20, 10]). The cysts we describe in the anterior
vitreous body are immobile throughout the entire observa-
tion period.

Patients are sporadically described who have suffered a
blow to the head in the past on the same side as the eye in
which the cyst appears, as well as an ocular trauma or surgi-
cal procedure. A blow to the head during sport, after which
a floating turbidity corresponding to a pigmented cyst was
recorded for example by Brué et al. [5]. External plombage
for retinal detachment with insufflation of expansive gas
and successful reattachment of the retina in the patient's
anamnesis, with newly manifesting turbidity in the optical
axis and a translucent cyst with grey spot in the centre was
described by Asiyo-Vogel [3]. However, in the majority of ca-
ses the patients had not undergone any ocular procedure in
their anamnesis and were not aware of any connection with
a head trauma.

The appearance of the cyst is described according to size,
colour and shape. Size ranges from very small, immeasurab-
le by ultrasound, to several millimetres in diameter. Yoshida
[32] states sizes ranging from 0.15 - 12 mm. As regards co-
lour, we encounter several possibilities. Cysts may be entire-
ly translucent, visible only due to the fact that they slightly
conceal the vascular meshwork of the retina (e.g. Basdeki-
dou, Toklu, Morreno-Arrones [4, 29, 19]), semi-translucent
with a mesh of pigmentation on the surface (e.g. Tansley,
Cruciani, Lira, Gupta, Lavric, Dragnev, Gulkilik, Amer, Ratho-
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re, Taranath, Kennely, Ludwig, Brue, Elkington, Yonekawa,
Hasegawa, Santos, Adamczewska, Nork [1-2, 5, 7-9, 11-17,
21, 23, 27-28, 31]), opaque, greyish-white, non-translucent,
the cystic character of which may be necessary to verify by
ultrasound (e.g. Yoshida, Némec, Lavric, Frasson, Chang [32,
20, 15, 10, 6]), as well as others, which differ slightly from
the usual description, e.g. partially translucent and par-
tially grey (Asiyo-Vogel, Tranos [3, 30]). Greyish-white and
non-translucent cysts are described in eyes with retinitis
pigmentosa (Yoshida, Némec, Frasson [32, 20, 10]), but the
incidence of a greyish-white cyst does not necessarily mean
a simultaneous finding of retinitis pigmentosa. Pigmen-
ted cysts often appear in eyes without any other detected
pathology (e.g. Gupta, Dragnev, Hasegawa [12, 8,13]), but
various refractive deviations have been recorded relatively
frequently as a secondary finding, as well as in rare cases
retinoschisa (Lavric [15]) or posterior embryotoxon (Ratho-
re [23]). The incidence of cortical opacity of the lens in the
proximity of a retrolental cyst in the anterior vitreous body,
similarly as in the case of our patient, is described by Amer
[2]. The shape of the eye is most often described as virtua-
Ily spherical, rounded, oval, but also slightly multilobular, or
“somewhat resembling a potato” (Tansley [27]). The mildly
pigmented anterior vitreous cysts in our patient are roun-
ded and virtually spherical, of various sizes but no more
than 3 mm.

Idiopathic vitreous cysts probably do not have a uni-
form origin. The majority of authors concur that it is ne-
cessary to differentiate parasitic cysts from idiopathic
cysts by means of negative tests for cysyticercosis, on-
chocercosis, toxocariasis, toxoplasmosis and eosinophi-
lia, especially if the vitreous cysts have a greyish-white
colour. The majority of authors also assume that some
idiopathic vitreous cysts are congenital whilst others are
acquired. Good visual acuity and only mild complaints
often lead only to monitoring of the condition, without
the risks that may be posed by surgical intervention. The
origin of greyish-white vitreous cysts in patients with re-
tinitis pigmentosa demonstrated by Yoshida [32] in 6.4%
of patients (in 28 patients from a cohort of 435 patients
with retinitis pigmentosa) still remains unclear, and they
may be both congenital or acquired during the course of
life. Aspiration of a pigmented cyst by means of pars pla-
na vitrectomy and its histopathological examination was
described by Orellana [22] in 1985. A pigmented, semi
-translucent cyst, following unsatisfactory reduction of
the size by argon laser photocystotomy, was subsequent-
ly removed by means of pars plana vitrectomy (PPV) and
histopathologically and histochemically analysed by Nork
and Millecchia [21] in 1997. Although Orellana inclined
rather toward a traumatic explanation of the origin of vi-
treous cysts, Nork and Millecchia, with a similar finding
with the presence of mature and immature melanosomes
and also newly detected premelanosomes, argued in fa-
vour of a hypothesis concerning a residue of the primary
hyaloid system, specifically a choristoma of the primary
hyaloid system, thus indicating the congenital origin of
this type of vitreous cyst. Congenital origin is attested
to by a description of pigmented cysts in two siblings
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by Amer (2004) [2]. A semi-translucent non-pigmented
vitreous cyst attached to the retina was described in
the case of intermediate uveitis in 2009 by Tranos [30],
who presumed their acquired origin. A semi-translucent
non-pigmented cyst in the eye following a previous su-
ccessful cryosurgical operation for primary retinal deta-
chment, its removal by means of PPV and histopathologi-
cal examination was described by Asiyo-Vogel (1996) [3],
with documenting of retinal layers in one of two obtained
samples. In this case the unequivocally acquired origin of
the vitreous cyst is attested to by both the histopatholo-
gical analysis and the numerous clinical examinations on
the previously operated patient, which would have de-
tected a congenital cyst at the beginning of treatment. In
our patient with pigmented vitreous cysts we assume a
congenital origin, not only due to the typical pigmented
appearance, but also with regard to the fact that this con-
cerns a bilateral finding, at a low age and without general
pathology.

Idiopathic vitreous cysts can only be monitored throu-
ghout the entire course of life. If the patient is disturbed by
movement in the optical axis and blurred vision, in some
patients a method of reducing cysts has been described by
means of laser photocystotomy, or also complete removal
by means of PPV (Nork and Millecchia) [21]. Reduction of
pigmented cysts has been described by argon laser (Nork
[21]), diode laser (Gulkilik [11]) and Nd-YAG laser (Ruby
[24]).

A secondary finding in our patient, which we are the first
to present in connection with vitreous cysts, is a minor reti-
nal lamellar extrafoveal defect on the posterior pole of the
right eye, demonstrated by OCT imaging, with adjacent vi-
treous changes also in the posterior pole of the eye, which
are also perceptible in OCT imaging (see fig. 3, 4).

In the literature available to us we have not found any case
of a patient with bilateral incidence of multiple pigmented
vitreous cysts. If no other patient with a similar finding was
published in the period previous to 1950, then our patient
may be the first to manifest such a condition.

CONCLUSION

Idiopathic vitreous cysts are a heterogeneous group of
rare pathologies, only a part of which is congenital. Semi
-translucent vitreous cysts which are finely pigmented on
their surface are probably congenital. If these cysts are
initially deposited in the anterior vitreous body outside
of the optical axis, they may easily be overlooked without
the induction of artificial mydriasis, and do not trouble
the patient. However, even a relatively small impulse
may suffice, for example a blow to the head during sport
which may seem insignificant to the patient at the time,
but which may alter the situation and trigger the cyst into
motion, especially if a lacuna has already been formed
in the central region of the retina during the course of
life. For this reason it is suitable to recommend all as yet
asymptomatic patients to avoid risks sports that may in-
volve blows to the head or falls, a factor about which we
continuously remind our patient.
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