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The pathologic involvement of brainstem and midbrain nuclei and white matter tracts in various combinations may result in a spectrum of
arithmetically derived syndromes. They include ‘one and a half syndrome’, ‘eight and a half syndrome” and ‘fifteen and a half syndrome’.
We report a case of ‘nine syndrome’, which has been reported more recently, caused by caused by acute pontine infarcts and characterised
clinically by a combination of internuclear ophthalmolplegia, ipsilateral horizontal gaze palsy, lower motor neuron type of facial palsy,
contralateral hemiparesis and hemianesthesia. We highlight the genesis of this combination of clinical signs, revisit the different variants of

INO and review the literature on ‘Nine syndrome’.
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INTRODUCTION

The pons and midbrain contain important nuclei and rich
interconnections involved in the gaze circuit including
the abducens nucleus, occulomotor nucleus, paramedian
pontine reticular formation (PPRF), and medial longitudinal
fasciculus (MLF). The pathologic involvement of these
structures in various permutations and combinations has
been implicated in a spectrum of arithmetically derived
syndromes and includes “one and a half syndrome,” “eight
and a half syndrome,” and “fifteen and a half syndrome.” Each
syndrome denotes a precise localization and a specific pattern
of neurologic deficits. We report a case of “nine syndrome”
which has been reported more recently and discuss other close
mimics.

Case RePoRT

A 65-year-old hypertensive and smoker presented with sudden
onset of dizziness, facial deviation, weakness of the left side
ofthe body, and diplopia. He also had one episode of vomiting
but had no slurring of speech, loss of consciousness, tinnitus,
or urinary incontinence. On examination, he had exotropia
of the left eye, partial left eye ptosis, and mild skew deviation
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with right eye being higher than left. There were right
horizontal gaze palsy and internuclear ophthalmoplegia (INO).
The pupils were of normal size, reacting to light. In addition,
he had right facial palsy, left hemiparesis — left upper limb
power 1/5 and left lower limb power 3-/5 — and decreased
sensation on the left side of the body. Video 1 demonstrates
the eye movements of the patient. The patient essentially had
eight and a half syndrome (1%2 syndrome + 7" nerve palsy)
with hemiparesis and hemianesthesia — the so-called nine
syndrome. The magnetic resonance imaging (MRI) showed
two acute infarcts in the right paramedian medial pons and
dorsal pons, which is shown in Figures 1 and 2.

Discussion

In this report, we describe a case of acute paramedian pontine
infarct, resulting in nine syndrome along with exotropia of
the left eye (paralytic pontine exotropia) and mild skew

Address for correspondence: Dr. Sachin Sureshbabu,
Department of Neurology, St. Stephen’s Hospital,

New Delhi - 110 054, India.

E-mail: drsachins1@rediffmail.com

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Singhdev J, Asranna A, Sureshbabu S,
Mittal GK, Singla S, Peter S, ef al. Nine syndrome: Case report and review
of clinical signs in internuclear ophthalmoplegia. Ann Indian Acad Neurol
2018;21:325-7.

.© 2006 - 2018 Annals of Indian Academy of Neurology | Published by Wolters Kluwer - Medknow

(2]
N
n




Singhdev, et al.: Nine syndrome

Figure 1: Magnetic resonance imaging brain: Diffusion-weighted images
showing restricted diffusion suggesting acute infarct in the right medial
pons

deviation. It is our purpose to highlight the genesis of this
combination of clinical signs. We also revisit the different
variants of INO and review the literature on “nine syndrome”
in this short report.

The functional pathway responsible for horizontal gaze
comprises the frontal eye field, PPRF, and MLF. Inputs from
the frontal eye fields go to contralateral PPRF (located anterior
and lateral to MLF) and then to the contralateral abducens
nucleus through which they send fibers to contralateral lateral
rectus muscle causing the contralateral eye to abduct. Some
fibers from contralateral abducens nucleus also traverse the
ipsilateral MLF and reach the ipsilateral oculomotor nucleus,
which in turn supply the ipsilateral medial rectus muscle and
cause the ipsilateral eye to adduct.

In the anterior nuclear ophthalmoplegia of Cogan, the
patient has impaired convergence with failure of adduction
in the affected eye. Here, the lesion is located in the anterior
midbrain.l"! In INO of abduction described by Lutz, abduction
is impaired instead of adduction on the affected side associated
with adduction nystagmus of the opposite eye.?! Wall-eyed
bilateral INO is the other member of this group of eye
movement disorders wherein bilateral INO is associated with
exotropia of both eyes. This clinical presentation requires
involvement of bilateral medial rectus, subnuclei of the
third nerve nuclear complex, in addition to bilateral MLF
pathology.P! Vertical INO is of two types; in one type, there is
bilateral upgaze palsy with additional downgaze impairment
on the affected side. Alternatively, in the other type, there is
bilateral downgaze palsy with additional upgaze palsy on the
affected side. This is caused due to the involvement of the
efferent fibers form rostral interstitial MLF which is involved
in vertical gaze.

When there is conjugate gaze palsy on the one side and INO
leading to impaired adduction on looking on the other side,
the resulting condition is called “one and a half syndrome.”*!

Figure 2: Magnetic resonance imaging brain of the same patient showing
a second infarct in right dorsomedial pons

This is caused by the involvement of ipsilateral PPRF/
abducens nucleus and MLF. One and a half syndrome when
associated with seventh cranial nerve palsy is called “eight
and a half syndrome.”™ Rarely, bilateral facial palsy may
be seen with INO which is then called “fifteen and a half
syndrome”.[) In the present report, the following clinical
signs were noted: (1) conjugate right horizontal gaze
palsy, impaired right eye adduction, horizontal left-beating
nystagmus on leftward gaze, paralytic pontine exotropia of
the left eye, skew deviation with right eye higher than the
left, (2) peripheral right facial palsy, and (3) left hemiparesis
and hemianesthesia, all of which constitute the so-called
nine syndrome.

Nine syndrome is a rare entity which was reported by Rosini
et al. M and there have been only three cases reported in
literature till date.”? This syndrome comprises eight and a half
syndrome associated with hemiparesis and hemianesthesia due
to additional involvement of the corticospinal tract and medial
lemniscus. Mahale et al. described a variation to nine syndrome
in two patients who had eight and a half syndrome without
hemiparesis/hemianesthesia but instead had contralateral
hemiataxia due to the involvement of inferior cerebellar
peduncle in one patient and red nucleus in another.® Our patient
had hemiparesis and hemianesthesia similar to the patient first
described by Rosini et al. The MRI brain showed two areas
of diffuse restriction, one in the right paramedial pons and the
second more caudal in the dorsal pons.

The structures involved in nine syndrome are as follows:
1. Abducent nucleus/PPRF
2. Adjacent MLF
3. Seventh nerve colliculus/fascicle
4. (a) Hemiparesis/hemianesthesia variant
e Corticospinal tract and medial lemniscus
(b) Ataxia variant
e Inferior cerebellar peduncle/red nucleus in the
midbrain
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Figure 3: Schematic representation of structures involved in nine
syndrome: (1) Abducens nucleus/paramedian pontine reticular
formation, (2) median longitudinal fasciculus, (3) seventh nerve colliculus/
fascicle, (4) corticospinal tracts, (5) medial lemniscus

A schematic representation of the structures affected in the
hemiparesis/hemianesthesia variant of nine syndrome is shown
in Figure 3.

The most common causes of INO are ischemic strokes and
multiple sclerosis but rarely may be caused by trauma,
infection, hemorrhage, and tumors.!'"” Paramedian perforating
branches of the basilar artery supply the dorsal pons, and
occlusion of the perforators results in paramedian pontine
syndromes. While an occlusion proximally may cause
infarction of the pontine basis and the tegmentum, a distal
occlusion causes dorsal pontine tegmental syndrome as
clearly seen in the MRI of our patient.”) Our patient also
had ptosis of the left eye which is not reported in previous
descriptions of nine syndrome. It is unlikely to be due to
oculomotor nuclear/fascicular/nerve involvement and the
MRI revealed no midbrain infarcts. The ptosis is probably a
manifestation of eyelid malposition which is well known to
occur with lower motor neuron (LMN) facial palsy, where
contralateral ptosis is also seen quite often.!'!

CoNncLusIoN

Nine syndrome is a rare clinical entity with core clinical
signs of one and a half syndrome, ipsilateral facial palsy, and
contralateral hemiparesis/hemianesthesia and localizing to
the dorsal paramedian pontine tegmentum. The awareness
of this sign helps in precise localization and consideration of
relevant etiologies.

Acknowledgment

We acknowledge the assistance provided by Mr. Tony Verghese
in the preparation of illustration of cross section pons used
in Figure 3.

Declaration of patient consent

The authors certify that they have obtained all appropriate
patient consent forms. In the form the patient has given his
consent for his images and other clinical information to be
reported in the journal. The patient understands that his names
and initials will not be published and due efforts will be made
to conceal their identity, but anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Cogan DG, Kubik CS, Smith WL. Unilateral internuclear
ophthalmoplegia; report of 8 clinical cases with one postmortem study.
AMA Arch Ophthalmol 1950;44:783-96.

2. Thomke F, Hopf HC, Kriamer G. Internuclear ophthalmoplegia of
abduction: Clinical and electrophysiological data on the existence of an
abduction paresis of prenuclear origin. J Neurol Neurosurg Psychiatry
1992;55:105-11.

3. Ushio M, Iwasaki S, Chihara Y, Murofushi T. Wall-eyed bilateral
internuclear ophthalmoplegia in a patient with progressive supranuclear
palsy. J Neuroophthalmol 2008;28:93-6.

4. Fisher CM. Some neuro-ophthalmological observations. J Neurol
Neurosurg Psychiatry 1967;30:383-92.

5. Eggenberger E. Eight-and-a-half syndrome: One-and-a-half syndrome
plus cranial nerve VII palsy. J Neuroophthalmol 1998;18:114-6.

6. Xue F, Zhang L, Zhang L, Ying Z, Sha O, Ding Y, et al. One-and-a-half
syndrome with its spectrum disorders. Quant Imaging Med Surg 2017;7:691-7.

7. Rosini F, Pretegiani E, Guideri F, Cerase A, Rufa A. Eight and a half
syndrome with hemiparesis and hemihypesthesia: The nine syndrome?
J Stroke Cerebrovasc Dis 2013;22:¢637-8.

8. Mahale RR, Mehta A, John AA, Javali M, Abbas MM, Rangasetty S,
et al. “Nine” syndrome: A new neuro-ophthalmologic syndrome: Report
of two cases. Ann Indian Acad Neurol 2015;18:335-7.

9. YongMuhNG, KangPS,Khor CG, Ping Seung ON, Letchuman G. “Nine”
syndrome and its MRI brain findings. Neurol Asia 2017;22:349-52.

10. Keane JR. Internuclear ophthalmoplegia: Unusual causes in 114 of
410 patients. Arch Neurol 2005;62:714-7.

11. Sinha KR, Rootman DB, Azizzadeh B, Goldberg RA. Association of
eyelid position and facial nerve palsy with unresolved weakness. JAMA
Facial Plast Surg 2016;18:379-84.

-Annals of Indian Academy of Neurology | Volume 21 | Issue 4 | October-December 2018




