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HIGHLIGHTS
Vision impairment may be
the first symptom of a rare

neurological disorder, so the

diagnosis of each case should

be done based on the overall
clinical picture.

ABSTRACT

An 8-year-old boy was admitted to the Department of Ophthalmology (Stefan
Zeromski Hospital, Cracow, Poland) due to vision impairment with an accom-
panying decrease in visual acuity and bilateral optic disc oedema. As a result of
interdisciplinary diagnostics, acute disseminated encephalomyelitis, probably
triggered by a preceding infection, was diagnosed.
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INTRODUCTION

Visual impairment is one of the most common reasons
for patients to seek an urgent ophthalmological consul-
tation [1]. However, it often causes numerous diagnostic
problems, which stems both from the patient’s difficulty in
describing their subjective complaints and from the occur-
rence of diseases in which ophthalmic symptoms are only
a manifestation of a disease of, e.g., of neurological or in-
ternistic origin.

Ophthalmologic diseases that cause the decrease of visual
acuity (VA) may affect each section of the eyeball, and the
most frequently responsible are inflammatory conditions,
vascular disorders within the retinal vessels and patholo-
gies of the retina, cornea, bleeding into the vitreous body,
inflammation of the optic nerve or trauma [1]. Less com-
mon conditions such as neuropathies (e.g., demyelinating,
toxic, post-traumatic), migraine, and even anatomical de-
fects (e.g., cervical rib syndrome) should also be remem-
bered [1]. This is important especially in pediatric patients,
because their clinical history related to subjective com-
plaints may be difficult or unclear.

CASE REPORT

An 8-year-old boy presented for an ophthalmology consul-
tation during his stay in the Hospital Emergency Depart-
ment because of decreased VA in the right eye that had ap-
peared several hours earlier. On admission, the complaints
were not accompanied by other ophthalmic or general
symptoms.

The mother of the boy reported visual disturbances in the
left eye of similar character as on the day of consultation
about 2 months earlier (deterioration of vision — the com-
plaints resolved spontaneously). Approximately 1 month

1

Fundus photographs at the time of admission.

earlier the child’s mother noticed severe headaches with
body temperature above 38°C accompanied by vomiting.
At that time an attempt of ambulatory treatment was un-
dertaken (azithromycin), but as the complaints did not re-
solve, the boy was admitted to the Pediatric Ward of the
district hospital, where diagnostics was performed, among
others for Lyme disease, presence of parasites in the stool,
as well as brain MRI, which did not show any abnormalities.
After neurological examination migraine without aura was
diagnosed and the child was referred for further outpatient
treatment. Moreover, in the week preceding the visit in the
local Emergency Department, the boy developed a fever of
38.6°C, therefore amoxicillin and naproxen were added to
the treatment.

The boy denied any ocular or head trauma.
Ophthalmologic examination stated:

BCVA OD 0.2 s.c. Ta OD 20 mmHg

BCVA OS§0.2s.c. Ta OS 21 mmHg

Ocular correction based on the results of the refraction ex-
amination did not affect VA. Direct and indirect pupillary
reaction to light was appropriate, the mobility of eyeballs
was proper, the convergence was preserved, the boy did not
report any symptoms of eye twitching or pain on move-
ments, the recognition of colors and sense of contrast was
correct, the approximate field of vision was preserved, the
cover test was negative for distance and near.

No abnormalities were found in the anterior segment of both
eyes, but bilateral fundus examination showed significant el-
evation of the optic nerve discs with blurring of their bor-
ders, which was further confirmed by OCT examination of
the discs (fig. 1). Optical coherence tomography of the macu-
lae showed no abnormalities, as did ultrasound examination

(fig. 2).
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Due to a normal result of a recent brain MRI provided by
the mother, a CT scan was abandoned and the boy was con-
sulted with a pediatric infectious disease physician — how-
ever, the consultation did not provide diagnostically rele-
vant information.

Because of the abnormalities found in the examination, it
was recommended to extend the diagnostic process within
the stay in the Department of Ophthalmology. The boy’s
mother did not agree to hospitalization due to the holiday
season; therefore, the patient was scheduled to be admitted
to the Department of Ophthalmology three days later.

On the day of admission, ophthalmologic examination re-
vealed the following changes in VA:

BCVA OD 0.1 s.c. Sn OD 3.0s.c.

BCVA OS 0.4 s.c. Sn OS0.75s.c.

Additionally, there was a decrease in red color saturation in
the right eye and irregular white-spot visual field loss in the
Amsler test bilaterally. Body temperature remained normal.
In addition, the mother observed the boy’s gait instability,
decreased appetite, and weakness over the past 2 days. Ac-

cording to her report, 3 months earlier the boy and his
family had experienced a flu-like infection with body tem-
perature above 40°C. Other relevant history information
included a history of CMV infection, mononucleosis, and
prematurity (born at 34 Hbd). The child’s development to
that time was normal.

After the patient was admitted to the Department, local
treatment was initiated (antibiotic and steroid therapy),
laboratory and imaging examinations, including those for
zoonotic diseases, as well as specialist consultations were
scheduled. On the same day, during the duty hours, while
administering medications, the boy developed collapse
without loss of consciousness with severe weakness, slurred
speech and balance disorders. An in-depth medical history
from the mother revealed recent episodes of urinary and fe-
cal retention, as well as behavioral and mood disturbances
such as severe anxiety, fear, periods of apathy or agitation,
and aggression towards parents.

It was decided to refer the boy for urgent pediatric consul-
tation, which showed only slightly elevated body tempera-
ture (37.4°C) and heart rate (130 bpm). Meningeal symp-
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toms and the Romberg test remained negative. The results
showed ASO 3227 IU/ml, leukocytosis 9.4 x 10°/1 with nor-
mal blood cells, CRP 1.1 mg/l, adnexal densities in chest
X-ray, other parameters did not show any abnormalities.
Ear, nose, and throat consultation did not bring informa-
tion about inflammatory foci or other abnormalities. Thus,
the decision was made to urgently transfer the boy to the
Department of Pediatrics and Child Neurology at anoth-
er hospital. On admission emotional disturbances, global
muscle tone reduction, marked meningeal symptoms, trace
of tremor and dysmetria, clumsy and unsteady gait were
found. Family history additionally revealed the presence
of multiple sclerosis (MS) in two sisters of the patient’s
grandmother. During hospitalization the diagnostics was
expanded to included CSF examination, repeat MRI of the
brain, cervical and thoracic spine, which this time showed
demyelinating lesions in the thalamus and involvement of
the right optic nerve, as well as visual evoked potentials
examination, where the recordings from stimulation of the
right and left eye showed prolonged latency of the P100
wave, characteristic of inflammatory diseases of the optic
nerve [1]. The awake EEG, ECG and abdominal ultrasound
were within normal limits. A complete diagnostic PCR for
bacterial and viral disorders from both blood and cerebro-
spinal fluid was also performed and negative results were
obtained (infections excluded: Haemophilus influenzae,
Neiseria meningitidis, Streptococcus pneumoniae, Enterovi-
rus, Epstein-Barr virus, Human Adenovirus, Herpes Sim-
plex virus 1&2, Human Cytomegalovirus, Varicella Zoster
virus, Human Herpes virus 6&7, Human Parechovirus, Hu-
man Parvovirus B19). The levels of IgM and IgG antibodies
against HSV were negative in the cerebrospinal fluid. C3
and C4 complement levels remained normal. Re-diagnosis
for Lyme disease was also negative, as were cytomegalovi-
rus and Mycoplasma pneumoniae infections. Bacterial cul-
tures of blood and cerebrospinal fluid for aerobic bacteria
were negative.

Cerebrospinal fluid examination revealed elevated cytosis
(100 H/ul), protein levels (0.52 g/1), and decreased glucose
(2.6 mmol/l).

Based on the above diagnostics, acute disseminated en-
cephalomyelitis (ADEM) was recognized.

As a result of in-patient and out-patient treatment, which
included antibiotic and steroid therapy, the symptoms
disappeared and full VA was restored. A follow-up brain
MRI performed at the end of the 3-week hospitaliza-
tion showed partial regression of the lesions and no new
lesions. An ophthalmologic examination performed
4 weeks after hospitalization showed VA of 0.8 s.c. in both
eyes and regression of optic nerve disc edema. Visual field
examination showed no abnormalities. During the fol-
low-up 8 months after hospitalization, bilateral full VA for
distance and near was found without any correction with

glasses, and the oedema of the optic nerve discs resolved.
At present, the patient is under permanent supervision of
the Neurological Outpatient Clinic and Ophthalmological
Outpatient Clinic.

DISCUSSION

Acute disseminated encephalomyelitis (ADEM) is a rare
disease of the central nervous system (1 in 125,000—
250,000 cases per year [2]) involving autoimmune demy-
elinating processes. It usually presents around the age of
7 years, slightly more often in boys, usually in spring or
winter, and is often (50-75% [2]), although not always,
associated with a preceding viral or, less commonly, bac-
terial infection [2-5] (usually group A streptococcus)
[6]. The time between infection and the development of
ADEM symptoms usually ranges from a few days to about
2 months, but up to 25% of patients fail to have a preced-
ing infection [2]. Very rare triggers for ADEM mentioned
in the literature may be malignancy (as a paraneoplastic
syndrome), allogeneic bone marrow transplantation, au-
toimmune hemolytic anemia, systemic lupus erythemato-
sus, or active immunization [2, 4, 5, 7]. Lesions can affect
any location in the central nervous system, but most com-
monly the white matter motor pathways, optic nerves, and
spinal cord [8].

The majority of patients with exacerbation of the disease
show behavioral and consciousness disturbances, fever,
headache, weakness, clumsiness, vomiting, meningeal
symptoms, and in some patients also optic neuritis (7-23%
of patients [5]), oculomotor disorders, urinary retention,
ataxia, aphasia, dysarthria, seizures or even signs of in-
creased intracranial pressure [2, 4, 5].

The diagnosis of ADEM is mainly based on MRI detecting
relatively characteristic demyelinating lesions (single or dif-
fuse, asymmetrical patches with indistinct borders, usually
occurring bilaterally) [2]. However, it should be remem-
bered that (as in the case of our patient) they are not neces-
sarily visible at an early stage of the disease, and in a small
proportion of patients they appear only after many weeks
or not at all [2]. Moreover, the MRI examination allows for
the assessment of the disease stage and is helpful in differ-
entiating ADEM from MS [6]. A characteristic feature of
ADEM flares is their gradual resolution and, more impor-
tantly, the absence of new plaques on follow-up examina-
tions [5]. It is also important to exclude bacterial and viral
neuroinfections and inflammatory diseases before making
a definitive diagnosis. For this purpose, it is necessary to
perform tests from cerebrospinal fluid and blood of the pa-
tient [2, 7, 9]. EEG recordings can reveal disturbed sleep
pattern and slowed baseline brain function [2]. When op-
tic nerve disorders are present, evaluation of visual evoked
potentials may also be helpful [4, 8]. All the methods men-
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tioned above were used in the diagnostic process of the dis-
cussed patient.

The treatment based on clinical data is mainly high-dose
steroid therapy, immunoglobulins and plasmapheresis
(PLEX), which are effective in the majority of patients
[2, 4, 5]. Further management depends on the patient’s
condition and may include administration of antibiot-
ics, antivirals (acyclovir), antipyretics, anticonvulsants,
in rare cases cyclophosphamide, and even intensive care
unit (ICU) care [2, 3, 5]. Although the prognosis is usually
good, with complete remission occurring by about 1 month
after disease onset, in a notable proportion of cases, the dis-
ease leaves neurological deficits or cognitive impairment of
at least a small degree [2-5, 10]. Today, the mortality rate
of ADEM is about 5% and concerns mainly its rare, hyper-
acute forms with inflammatory-hemorrhagic course (mor-
tality in this group is still up to 50%). A decrease in mortal-
ity has been achieved, among others, by the introduction
of widespread measles vaccination, which was previously
a significant risk factor of the disease [4, 5].

ACUTE DISSEMINATED ENCEPHALOMYELITIS AND
MULTIPLE SCLEROSIS

Acute disseminated encephalomyelitis and multiple sclero-
sis (MS) are sometimes difficult to distinguish, especially
in adults, but in clinical practice it is necessary because the
treatment and prognosis of the two cases differ significant-
ly [2]. Important clues in distinguishing the disorders are
not only the appearance of the plaques on MRI, but also
the presence of preceding infection, fever (more com-
mon in ADEM), disturbances of consciousness and emo-
tions (more common in ADEM), and a monosymptomatic
course (characteristic of MS, e.g., optic neuritis only) [2].

Given the numerous similarities, some researchers
suggest that there is a continuity in the clinical pic-
ture between ADEM and MS, which could also in-
clude idiopathic optic neuritis, transverse myelitis or
Devic’s syndrome [8]. Due to numerous similarities between
the above mentioned entities, differentiating between them
can be challenging, especially in the case of multiphasic
ADEM, and should be left to specialists in pediatrics and
neurology [4]. At the current stage of knowledge, it cannot
be excluded with certainty that these conditions are differ-
ent manifestations of the same disease. The risk of ADEM
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progressing to MS is 25-29% [3, 8] (in the adult population
as high as 35% [5]), therefore constant control of the pa-
tient in the neurological and ophthalmological clinics is ex-
tremely important. This is particularly relevant for patients
who, similarly to our patient, have a positive family history
of demyelinating diseases.

From the perspective of ophthalmic practice, an impor-
tant feature indicating the possibility of ADEM is that
optic nerve lesions with bilateral manifestations are more
frequent than in MS, especially in pediatric patients [2, 4].
Symptoms do not have to begin simultaneously in both
eyes; however, an evoked potential testing in the unoccu-
pied eye may demonstrate changes even before the clinical
onset of symptoms [8]. Other less common ocular symp-
toms include oculomotor dysfunction and nystagmus [2].
Nevertheless, these are uncharacteristic symptoms and
only by considering the entire clinical picture, including
detailed history, can the diagnostic process be directed in
the right path.

CONCLUSIONS

In the retrospective evaluation of the present case, numer-
ous discrete symptoms suggesting the possibility of ADEM
already at earlier stages of treatment can be seen. However,
at the time of the disease they were so uncharacteristic that
only the coincidence of the complaints and a targeted in-
terview allowed obtaining from the mother the information
necessary to take diagnostic steps in the right direction.
Visual disturbances are a common reason for patients to see
an ophthalmologist. Although the cause of most of them is
obvious and easy to find in a standard ophthalmologic ex-
amination, in a small group of patients vision disorders may
be the first symptom of other systemic disorders or diseas-
es from bordering on different branches of medicine. The
above case illustrates an exceptionally vivid manner how
important is an in-depth medical history and quick diag-
nostics and treatment in the diagnostic process of vision
disorders. A holistic view of the patient, going beyond the
framework of a typical ophthalmologic examination, may
help us see in our everyday practice patients with rare dis-
eases, who despite often discrete or uncharacteristic symp-
toms require immediate help.

Figures: from the author’s own materials.
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