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ABSTRACT

Non-glaucomatous papillary cupping constitutes an important differential diagnosis in daily medical
practice. There are patients diagnosed and treated as glaucoma, who do not present the disease and
are part of the large group of non-glaucomatous optic neuropathies. This case emphasizes directing
the diagnostic gaze to these "apparently glaucomatous” optic nerves through a case of periventricular
leukomalacia. Patients with a history of prematurity, alterations in the cerebral white matter and presence
of optic nerve excavations with normal intraocular pressures.

RESUMO

A escavacdo papilar ndo glaucomatosa constitui um importante diagndstico diferencial na pratica
médica diaria. Ha pacientes que recebem o diagndstico de e tratamento para glaucoma, que nao
apresentam a doenca e fazem parte do grande grupo de neuropatias épticas ndo glaucomatosas.
Este caso enfatiza o direcionamento do olhar diagnéstico para nervos Opticos "aparentemente
glaucomatosos” através de um episédio de leucomalécia periventricular. Pacientes com histérico de
prematuridade, altera¢des na substéancia branca do cérebro e presenca de escava¢des do nervo éptico
com pressoes intraoculares normais.
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INTRODUCTION
In the ophthalmological clinical practice, we observe dif-
ferent entities that have in common the presence of an
enlarged optic cup. The association of a normal-sized optic
disc with a large cup is of clinical importance for the diag-
nosis of optic neuropathy. Of these neuropathies, 80% are
of glaucomatous origin, the rest can have ischemic, inflam-
matory, infectious, toxic, metabolic and traumatic causes.
All neuropathies will show changes suggestive of glau-
coma in its different phases, so it is challenging to make a
differential diagnosis, such as congenital neuropathies ac-
quired from optic nerve neuropathies in the clinical eval-
uation. Acquired causes of non-glaucomatous cupping
include: compressive optic neuropathy, ischemic optic
neuropathy, optic neuritis, optic atrophy, and other neu-
ropathies. The cupping optic nerve should be evaluated in
relation to all the findings of an optimal clinical history.

CASE REPORT

Female patient, 17-year-old, Caucasian, presented to oph-
thalmology in 2016 in Ophthalmological Clinic of the
Caribbean, Barranquilla, Colombia.

The optic nerve demonstrated enlarged cupping
and abnormal visual field using Humphrey field analyz-
er (HFA) and optical coherent tomography (OCT, Topcon
Corporation, Japan). The patient was born at 27 weeks'’
gestation, with a birth weight of 800g, by cesarean, stayed
6 weeks in the intensive care unit with the presence of

intraventricular hemorrhage and prematurity retinopa-
thy with spontaneous regression. Since early age, she had
difficulty to walk. During early childhood, she was treated
in the pediatric ophthalmology for the presence of alter-
nating exotropia, with occlusive treatment and lenses.

Visual acuity without lenses was 20/200 in the right
eye and 20/80 in the left eye. The best corrected visual
acuity with ES: -2.25-1.50x160" was in her right eye 20/20
and : N -1.50x180* was in her left eye 20/20. Intraocular
pressure measurements with Goldman was 13mmHg in
both eyes. Extra ocular movements were full, with a small
angle exotropy. The anterior chamber was normal.

Gonioscopy showed open angle (D40R in all quad-
rants) with Spaeth classification in both eyes. Optic nerve
examinations demonstrated an enlarged and symmetri-
cal cup to disc radio (0.7/0.6), with a greater horizontal
diameter, and the superior neuroretinal rim was thinner
than the inferior rim.

Optical coherent tomography showed a symmetric
decrease in the average number of nerve fiber layers in
both eyes - right eye: 7oum; left eye: 73um. Thinning was
most prominent superiorly with cup-disc ratio: right eye:
0.71, left eye: 0.65 (Figure 1).

The wvisual field SITA (Swedish
Thresholding Algorithm) strategy, standard version, test
24-2, demonstrated inferior incomplete arcuate scotoma

Interactive

(crossed the vertical midline bilaterally) in both eyes and
corresponded to the structural damage (Figure 2).
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Figure 1. Optical coherence tomography.
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Figure 2. Computerized visual field. SITA (Swedish Interactive Thresholding Algorithm) strategy, standard version, test 24-2.

With the presence of predominantly horizontal, sym-
metrical cupping, normal intraocular pressures, thinning
of the upper nerve fiber layer in both eyes, visual field de-
fects, which corresponds to the nerve fiber defects (arcu-
ate scotoma that crosses the midline lower), in addition to
the absence of a family history of glaucoma and the non-
use of steroids, the cupping was defined as non-glaucoma-
tous. Because of the birth of prematurity and associated
alterations, a magnetic resonance imaging (MRI) without
contrast was obtained and Neurology consultation with a

presumptive diagnosis of sequelae of prematurity, suspi-
cion of periventricular leukomalacia (PVL).

Magnetic resonance imaging showed the presence of
periventricular white matter lesions consistent with PVL
(Figure 3). In addition, motor integration disorders con-
firm the diagnosis of PVL.

We examined the patient every year. The last exam
was in 2022, almost 4 years after this baseline studies.
Visual acuity best corrected with -2.75 -1.70x170° and
-0.50 -1.75X180° were 20/20 in both eyes. The intraocular
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AF: fractional anisotropy.

Figure 3. Magnetic resonance imaging.

pressure with Goldman was 12mmHg in both eyes, the
central corneal thickness was 582um and 565um in the
right and left eye respectively. Optic nerve cupping was
unchanged on appearance and gonioscopy showed D4of

Spaeth classification in both eyes. The retinal nerve fiber
layer (RNFL) evaluation was stable on the last OCT and vi-
sual field examination shows stability. Optical coherence
tomography and visual field were consistent with 2018
exams (Figure 4).

DISCUSSION

Increased cupping in formerly premature children was
first described in the late 1970s." Park et al. described the
longitudinal progression of cups in children from infancy
to 10 years of age, showing an increased number of cups
in the preterm cohort before the start of high-quality neu-
roimaging.”?

PVLis a disease where there the white matter around
the lateral ventricles becomes thinner, associated with
hypoxic-ischemic events in a developing brain, worsened
by infection or inflammation. This condition occurs in
32% of premature newborns. It is believed to develop be-
tween 24-34 weeks of gestation.?# PVL is known to cause
pseudoglaucomatous cups due to transsynaptic degener-
ation of axons, followed by intrauterine injury from op-
tic radiations.>® Clinically, it can cause decreased visual
acuity, lower visual field constriction, visual cognitive im-
pairment, ocular motility disturbances, and spastic diple-
gia.®” Motor deficits are often obvious, visual disturbanc-
es often go undetected or are misdiagnosed as they are
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Figure 4. Optical coherence tomography (3 year later).
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not immediately apparent. Brodsky described optic discs
of normal size with large optic cups and thin neuroretinal
rings in patients with PVL.®

PVLis one of the most difficult differential diagnoses
to be established in the presence of papillary cupping, es-
pecially due to scientific and technical advances in peri-
natological care. The number of premature patients who
reach adulthood is increasing and present with papillary
excavations and a history of prematurity.®* Given the
clinical finding of excavation in young patients or adults,
with normal intraocular pressures, the presence of al-
terations in OCT and visual field, with open angles is, in
most cases, diagnosed as normal tension glaucoma. Birth
history is of vital importance. In the presence of papillary
cupping, we mostly inquire about family history of glau-
coma and associated diseases. Questions about prematu-
rity are not usually asked.

Large optic cups can mimic glaucoma, but a history of
prematurity, normal intraocular pressure, and character-
istic symmetrical lower visual field defects are elements
that allow us to distinguish PVL from glaucomatous optic
atrophy.”

Periventricular leukomalacia is a structural loss of
the white matter pathways that carry visual information
from the lateral geniculate bodies to the visual cortex. Its
incidence is approximately 10% in preterm infants <32
weeks of gestation. Risk factors include gestational age,
intrauterine infection, premature rupture of membranes,
and chorioamnionitis. The prevalence in children under
28 weeks is 39.6%:; 27.4% in less than 32 weeks and 7.3%
in less than 37 weeks.®) The imaging diagnosis is made by
RMI, which shows a homogeneous lesion pattern of white
matter damage due to immaturity.57

Careful examination of the optic nerve will help dif-
ferentiate it from glaucomatous cupping. Specifically, the
papillary cup is larger in the horizontal diameter with lit-
tle or no nasal displacement. Optical coherence tomogra-
phy abnormalities are most often at the superior pole of
the optic nerve with inferior visual field defects.

Cases have also been reported with decreased visu-
al acuity, nystagmus, ocular motility disorders, mental
retardation or normal intelligence, and alterations in
psychomotor development, which may remain as se-
quelae in adulthood, as in the case presented. Therefore,
children, adolescents or adults with PVL can present to
the ophthalmologist within a clinical spectrum that can
range from severe cerebral visual impairment in combi-
nation with cerebral palsy and mental retardation to only
early-onset esotropia, normal intellectual level and with-
out cerebral palsy.®9 Three cases similar to our case have
been reported in the literature.**®)

The differential diagnosis of optic neuropathies with
cupping continues to be a difficult topic to address in clini-
cal practice, due to the variety of nosological entities includ-
ed and the similar forms of presentation. Is essential for the
clinicians to differentiate glaucomatous from non-glauco-
matous optic disc cupping. Periventricular Leukomalacia
should be considered as the differential diagnosis of Normal-
tension in patients with history of prematurity.
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