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Case report

Eight-and-a-half syndrome: video evidence and

updated literature review

Marco A Cardenas-Rodriguez, Sergio A Castillo-Torres

Laura De Leon-Flores

SUMMARY

The eight-and-a-half syndrome (EHS)—defined by
the combination of a seventh cranial nerve palsy
and an ipsilateral one-and-a-half syndrome—is

a rare brainstem syndrome, which localises to the
caudal tegmental region of the pons. We present a
case of the EHS secondary to an inflammatory lesion
on a previously healthy 26-year-old woman, with

a literature review emphasising the relevance of
aetiological assessment.

BACKGROUND

The brainstem is a complex structure that
includes cranial nerves and nuclei, ascending
and descending tracts, that enables the brain to
control the body through the spinal cord. All
tightly arranged in less than 3% of the whole
brain volume." In this anatomical structure, small
lesions can produce complex clinical syndromes
that have fascinated neurologists for many genera-
tions. Besides being designated through numerous
eponymous terms, brainstem syndromes have also
been denominated arithmetically: by summation
of the cranial nerves involved. Thus, the combina-
tion of facial palsy and a one-and-a-half syndrome
because of a lesion on the caudal tegmental
pons has been denominated the eight-and-a-half
syndrome (EHS).

CASE PRESENTATION

A previously healthy 26-year-old woman
presented to our neurology service because of
facial palsy and diplopia. Three weeks prior, she
had presented sudden-onset vertigo with mild
improvement with over-the-counter antiemetics.
One week later, she developed horizontal diplopia
and a left facial palsy, for which she was prescribed
a short course of oral steroids. But after a lack of
improvement, she was referred to our neurology
service. On examination, we found normal mental
status and higher cortical functions. Cranial nerve
examination revealed a left horizontal gaze palsy
with contralateral internuclear ophthalmoplegia:
the one-and-a-half syndrome (video 1) and a
subtle left facial palsy of lower motor neuron
pattern (figure 1), the rest of the cranial nerve
examination was unremarkable, consistent with
an EHS. We found no hemiparesis or hemisen-
sory deficit and deep tendon reflexes were normal
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bilaterally. She was admitted to the neurology
ward for aetiological assessment.

INVESTIGATIONS

Complete blood count, renal, liver and thyroid
function were unrevealing. A contrast-enhanced
MRI of the brain and spinal cord revealed a non-
enhancing lesion on the caudal tegmentum of the
pons (figure 2), with two subcortical white matter
lesions (one right frontal juxtacortical and one
left parietal periventricular), without any other
abnormalities.

A lumbar puncture was performed to rule out
an infectious aetiology and revealed an acellular
cerebrospinal fluid with an elevated protein
count, and PCRs for common bacterial, viral and
fungal agents were negative. Oligoclonal bands
and anti-aquaporin 4 antibodies were absent in
both cerebrospinal fluid and serum. Acute phase
reactants (C-reactive protein and erythrocyte
sedimentation rate) and autoantibodies (antinu-
clear, anti-Ro and anti-La antibodies) were absent.
Visual-evoked potentials ruled out subclinical
optic nerve involvement.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis was oriented towards
inflammatory causes like multiple sclerosis (MS)
because of the patient's age and presentation. The
presence of only one definite lesion and lack of
dissemination in time and space ruled out MS.
The lack of appropriate clinical picture and the
absent autoantibodies (antinuclear, anti-Ro and
anti-La antibodies) ruled out other inflammatory
disorders like systemic lupus erythematosus and
Sjogren’s syndrome. The clinical presentation and
the absence of autoantibodies ruled out neuromy-
elitis optica spectrum disorders (NMOSD), acute
disseminated encephalomyelitis and myelin oligo-
dendrocyte glycoprotein IgG-associated enceph-
alomyelitis. Given the patient’s age, absent risk
factors and imaging findings inconsistent with

Figure 1 Left facial palsy. A mild left facial palsy is
demonstrated on asking the patient to smile (middle
image) and close her eyes (right image).
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Video 1  Oculomotor examination. Primary gaze reveals mild

right exotropia (0:00-0:03), then left eye horizontal gaze palsy is
demonstrated as the patient is asked to look left (0:04-0:09), and right
internuclear opthalmoplegia (0:10-0:14), with normal vertical gaze
(0:15-0:19). A mild gaze-evoked nystagmus can be seen on the right
eye (0:23-0:29).

a vascular aetiology (diffusion-weighted-negative lesion, not
compatible with a defined vascular territory), we did not
consider cerebrovascular disease a likely aetiology; however,
we ruled out antiphospholipid syndrome (negative lupus anti-
coagulant, anti-cardiolipin and B2-glycoprotein antibodies).
Therefore, a clinically isolated syndrome suggestive of multiple
sclerosis was considered the most likely diagnosis.

TREATMENT

The patient was prescribed methylprednisolone 1000 mg/day
during 5 days and was started on early physical rehabilita-
tion with mild improvement noted after the third day. After
completion of high-dose steroid pulses, she was discharged.

Figure 2 A contrast-enhanced MRI reveals a non-contrast enhancing
Fluid-Attenuated Inversion Recovery (FLAIR) and T2 hyperintense (A, B)
and T1 hypointense (C, D) lesion on the facial colliculus (arrowheads).

OUTCOME AND FOLLOW-UP
At follow-up after 3 months, the patient noticed an improve-
ment of oculomotor function with minimal diplopia.

DISCUSSION

The combination of one-and-a-half and seventh cranial nerve
palsy has a highly localising value to the dorsal tegmentum
of the pons and was given the name of ‘eight-and-a-half’
syndrome in 1998 by Eggenberger, who reported three cases
secondary to ischaemic stroke.” We reviewed the literature
for published cases of EHS and found 27 cases. Cerebro-
vascular disease was the most frequent underlying aetiology
with 17 cases and a mean age of 65 years at presentation.”™"’
Stroke was the most frequent cause in 14 patients, including
a case of giant cell arteritis? and another one after a coronary
angioplasty.’ In the remaining three cases, it presented after
capillary telangiectasia,'® a cavernoma and intracerebral haem-
orrhage.'® Although hypercoagulable states have not been
reported, we consider that these should be ruled out when
the clinical picture and imaging are compatible with a vascular
injury, and its characteristics (arterial or venous) should
drive the assessment. For example, in young patients, arterial
strokes should lead to consider antiphospholipid antibody
syndrome, cerebral venous thrombosis to rule out deficiencies
of protein C, protein S and factor V Leiden, and structural
heart disease (patent foramen ovale) through an transesopha-
geal echocardiogram.

The second most common aetiology was demyelin-
ating disease in nine cases (33%) with a mean age of 30
years, including five confirmed MS cases and one case of
NMOSD.'® 22 We found only one infectious disease case, a
paediatric patient with a tuberculoma.”® Additional four cases
reported as EHS were considered as ‘EHS plus’ after review,
because of hemiparesis in three and hemiataxia in one.***’
Therapy was driven in all cases by the underlying aetiology.
We found a highly variable outcome because of the lack of
consistency in outcome reporting. Partial recovery with oculo-
motor sequelae was reported in 14 cases (52%) and complete
recovery in 8 (30%). Of those who recovered, one had a
relapse 3years later, and another one developed hemifacial
spasm 18 months later.’ '® The outcome was not reported
in five cases (18%). The patients over 40 years with cardio-
vascular risk factors should be assessed for cerebrovascular
disease; in younger patients, a demyelinating disorder should
be considered the culprit. Recovery tends to be incomplete
for those with a vascular-related EHS and almost complete for
those of non-vascular aetiology.

Learning points

» Eight-and-a-half syndrome (EHS) consists of the results of
the summation of a one-and-a-half syndrome (1.5) and an
ipsilateral peripheral-type facial palsy (7).

» EHS has a high localising value to the caudal paramedian
tegmentum of the pons.

» Aetiological assessment should consider cerebrovascular
disease (those over 40 years with cardiovascular risk factors)
and demyelinating disease (younger patients without risk
factors).

» Prognosis is good, particularly for demyelinating disease; and
secondary prevention is important in cerebrovascular cases.
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