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Abstract:

Eight-and-a-half syndrome is one-and-a-half syndrome plus ipsilateral seventh (facial) cranial nerve palsy, which was
first reported by Eggenberger in 1998. This syndrome is caused by a lesion (most often vascular or demyelinating) in
the dorsal tegmentum of the caudal pons. It involves the para pontine reticular formation and the medial longitudinal
fasciculus, as well as the nucleus and the fasciculus of the facial nerve. We describe a case of a 56-year-old man
presented with eight-and-a-half syndrome. We also discuss the vascular pathology and etiology of this syndrome
through the literature review. Most eight-and-a-half syndrome cases are caused by occlusions of the perforating
branches of the pons. The pathology can be transparent lipid-like changes at the perforator arteries. It can also be
thrombosis at the orifice of the main or perforator arteries. BAH could be a very important factor in perforator artery
infarction at the pontine. The etiology is closely related to hyperglycemia. An effective intervention is to avoid bad
habits and control the hyperglycemia.
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1. Introduction 2. Case report:

The patient, a 56-year-old male, was admitted to our hospital with the
complaint of "sudden dizziness accompanied by blurred vision for one
day". His medical history includes hypertension for 5 years (up to 200/120
mmHg), coronary heart disease for 6 years, possible but unconfirmed
history of diabetes, smoking (20 cigarettes a day) and alcohol
consumption (white spirit 250g a day) for more than 30 years. Physical
examination showed BP of 140/75 mmHg, restricted adduction of the left
eye, nystagmus when gazing left, restricted abduction, adduction of the
right eye and the right eyeball was fixed in the middle. Up- and down-
ward movement of both eyes was normal (Figure 1a). His right frontal
wrinkles disappeared, right palpebral fissure was larger and right
nasolabial folds were shallower (Figure 1b).

Limb strengths were normal. Bilateral Babinski signs were negative. The
fasting blood glucose and the glycated hemoglobin were elevated. There
was also hyperlipidemia. Head MRI and DW!I (diffusion weighted
imaging) revealed an acute infarction in the right side of the dorsal pons.
MRA (magnetic resonance angiography) showed that the left vertebral
artery and internal carotid artery were slightly narrower (Figure 2). Anti-
platelet aggregation, blood pressure regulation and lipid regulation were
given to stabilize plaque, improve circulation and protect neurons.
Symptoms improved after 7 days of treatments. After a month of

Eight-and-a-half syndrome is one-and-a-half syndrome plus ipsilateral
seventh (facial) cranial nerve palsy, which was first reported by
Eggenberger in 1998 [1]. The lesion of this syndrome is at the dorsal
tegmentum of the caudal pons involving the para pontine reticular
formation and the medial longitudinal fasciculus, as well as the nucleus
and the facial nerve [2]. Xia et al. categorizes the spectrum of eight-and-
a-half syndrome into three types, namely classic eight-and-a-half
syndrome, eight-and-a-half syndrome variants and eight-and-a-half plus
syndrome. Eight-and-a-half plus syndrome includes nine / thirteen-and-a-
half / fifteen-and-a-half syndrome [3]. Typical classic eight-and-a-half
syndrome shows a combination of partial horizontal gaze palsy associated
with ipsilateral facial lower motor neuron paresis [4]. Due to its rarity, the
clinical course and the pathogenesis of this specific disease are not well
established. The common causes are pons infarction, infection, multiple
sclerosis, tumor,etc, among which infarctions are most frequent. Several
cases of this syndrome by infarction have been reported, but the etiology
was not well elaborated. We report a classic case of eight-and-a-half
syndrome in which the brain MRI (magnetic resonance imaging) revealed
a pontine tegmentum infarction. We also discuss the vascular pathology
and etiology of eight-and-a-half syndrome by literature review.
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rehabilitation, the symptoms improved significantly (Figure 1c). The
patient was basically normal on the 5th month follow-up. (Figure 1d).
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Figure 1: a. On the third day of onset, the adduction movement of the left eye was restricted, the adduction and abduction movements of the right eye
were restricted and eyeball was fix in the middle, the upward and downward movements of both eyes are generally normal; b. Peripheral facial
paralysis on the third day of onset; c. On first month follow-up, eye movements abnormality improved significantly; d. Peripheral facial paralysis

disappeared on the fifth month follow-up.

Figure 2: The brain MRI .

DWI and MRA of the patient.

3. Discussion:

Our patient showed a complete right (ipsilateral) horizontal gaze paresis,
partial gaze paresis of the left eye (spared abduction), and right peripheral
facial nerve paresis. MRI revealed a right caudal pontine infarction
involving the para pontine reticular formation, medial longitudinal
fasciculus and VI1I nerve nucleus. These conformed to the classic eight-
and-a-half syndrome.

Studies have shown that most pontine infarctions are caused by
transparent lipid-like changes in perforator arteries [5.6]. The pontine
perforator artery originates from the basilar artery, and mainly consists of
the paramedian branches, the pontine long- and short-circumferential
branches. The collateral circulation of these arteries is very poor because
they are terminal arteries with small diameters. Also, these arteries are
hardly connected to the anterior or posterior cerebral artery [7], so the
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occlusions of these perforator arteries have almost no compensatory
mechanisms.

There are two types of pathological changes in the infarction of perforator
arteries: 1) atherosclerosis resulting in thrombosis at the orifice of
perforator artery or main artery 2) transparent lipid-like changes leading
to arterial wall occlusion. Their clinical treatments and prognosis are
different [8]. Based on Figure 2, we suppose that the lesion in our patient
is caused by transparent lipid-like changes in the distal part of the long
circumferential branches.

A clinical controlled study of 120 patients showed that the etiological
factors of most atherosclerotic cerebral infarctions with large arteries
were due to alcohol consumption, smoking and abnormal lipid
metabolism. However, perforator artery infarction is more related to
diabetes mellitus [9]. This is verified by many reported eight-and-a-half
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syndromes [2.3.4.10.]. Therefore, strict control of blood glucose is an
effective preventive measure of perforator artery infarction.

A study of 328 patients with cerebral infarction showed that incidence of
basilar artery hypoplasia (BAH) with perforator artery infarction is 8.2%,
and it is even higher in the posterior circulation part, especially in pontine
perforator artery infarctions [11]. This suggests that BAH may be one of
the important vascular causes of pontine perforator artery infarction. This
is consistent with the conclusion that congenital arterial hypoplasia
usually results in small scattered infarctions [12]. Normally the diameter
of the basilar vessel in BAH is evenly smaller (below 2 mm at pontine).
The diameter of the basilar artery (pontine level) in our patient is about
2.8mm, which can exclude BAH.

4. Conclusion

Most eight-and-a-half syndromes are caused by occlusions of the
perforating branches of pons. The pathology can be transparent lipid-like
changes of the perforator arteries, or thrombosis at the orifice of the main
/ perforator arteries. BAH could be a very important factor in perforator
artery infarction at the pontine. The etiology is closely related to
hyperglycemia. An effective intervention is to avoid bad habits and
control the hyperglycemia.
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