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Abstract:

Our 22 year old patient with multiple sclerosis had visual complaints, consisting of difficulties focusing
and gaze evoked diplopia. An internuclear ophthalmoplegia (INO) was suspected and we recorded the
eye movements with infrared-oculography. Based on the decreased ratio between abduction and
adduction peak velocity, she was diagnosed with posterior INO of Lutz, rarely described in literature. It
is defined by an abduction deficit with a prenuclear origin, but the localization and mechanism are still

debated.
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Text

A 22 year old female patient with an one year history of relapsing remitting multiple sclerosis (MS)
complained of difficulties focusing and brief episodes of horizontal gaze evoked diplopia. Symptoms
occurred intermittently in rest, and increased whilst walking or cycling in busy environments. Her past
medical and family history were unremarkable and she was not taking any medication.

On examination extraocular eye movements were full and convergence was normal. There was no
abducting or adducting nystagmus, and no convincingly reproducible slowing of saccades on repeated
testing and no oscillopsia. The reminder of her cranial nerve examination was normal. Her vestibulo-
ocular reflex was normal. The optokinetic nystagmus was not tested. We thought we had not
sufficiently excluded the possibility of an internuclear ophthalmoplegia (INO) and recorded the eye
movements with high-frequency infrared oculography (Eyelink 1000 plus, SR Research Ltd., Canada).
The recordings of the pro-saccades (figure 1A) showed a minimal delay in peak velocity of abduction
of both eyes. The versional dysconjugacy index (VDI) for peak velocity was determined, more clearly
illustrating the discrepancy between ab- and adduction. The VDI is a ratio calculated by dividing the
abducting eye value by the adducting eye value for every saccade, and is used for quantification of
INO, in which this ratio is higher than unity [1] (figure 1B). In this case, the mean VDI to the right was
0.81, and to the left 0.73, showing a relative delay in abduction to both sides. The same pattern could
be shown on repeated assessment 4 months later.

Clinically, she was diagnosed with posterior INO (pINO) of Lutz, which may contribute to the
generation of her symptoms. This condition is first described by the German Ophthalmologist Anton
Lutz in 1923 [2], and only a few cases of pINO in MS have ever been reported [3]. In contrast, a
classical INO due to demyelination of the medial longitudinal fasciculus (MLF) can be detected by
oculography in about a quarter of MS patients [4].

There is a discussion both about the anatomical location and naming of the pINO of Lutz, the latter
being a misnomer. The term ‘posterior’ was suggested by Lutz because he assumed involvement of
posterior supranuclear fibers of the pons to innervate the lateral rectus muscle [2], which has been
refuted. In absence of a responsible anatomical structure, Gunther Kommerell proposed the
phenotypic description ‘INO of abduction’ [5]. Synonymous terms used in literature are ‘reverse INO’
and ‘pseudoabducens palsy’. The nomenclature must not be confused with Cogan’s definition of an

‘anterior’ and ‘posterior’ INO caused by lesions either to the anterior midbrain or the posterior pons.



Clinically, convergence is impaired in the former and spared in the latter [6].

Three plausible mechanisms are described in literature. First, a failure to relax the medial rectus
muscle due to a midbrain lesion [3,7]. Second, an interruption of the projection of internuclear neurons
to the contralateral abducens nucleus via the MLF due to a midbrain lesion [8,9]. Third, lesions of the
paramedian pontine reticular formation (PPRF) causing decreased activation of specific burst neurons
for the abducting eye [10,11]. For the rightward pINO in our patient, revision of the MRI (figure 2) was
consistent with the third option, showing a T2 hyperintense lesion in the posterior pons.

Clinically, a pINO of Lutz can be distinguished from a 6th nerve palsy, by (1) alignment of the eyes and
no diplopia in primary position, (2) unrestricted abduction with pursuit eye movements, (3) preserved
abduction (saccades) with caloric testing and the vestibulo-ocular reflex, and (4) possible adduction
nystagmus of the contralateral eye on lateral gaze [3]. The findings in our case suggest that infrared
oculography has an added value as a clinical tool for detailed investigation of this yet enigmatic sign
and for unexplained visual complaints in multiple sclerosis. Prospective studies will be required to

investigate the prevalence of pINO in MS.
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Figure captions

Fig. 1 Saccadic movements of our patient with posterior INO of Lutz to both sides.

a. Recording of eye position with infrared oculography. Left graph shows a saccade to the right,
indicated by upward deflection of the traces, the right graph a saccade to the left, indicated by
downward trace deflection. During the saccades, there is slowing of the abducting movements
(arrows)

b. Schematic diagram of the saccadic movements of typical binocular INO (left) versus binocular

posterior INO (right), nystagmus of the contralateral eye can be present (black arrows)

Fig. 2 Magnetic resonance imaging of the lesion.

Brain magnetic resonance imaging revealed a T2 hyperintense lesion (arrow) in the posterior pons
which involves part of the paramedian pontine reticular formation (PPRF), the medial longitudinal
fasciculus (MLF), and right nucleus prepositus hypoglossi (NPH). There was a leftward gaze deviation

during MR imaging which was not due to a horizontal gaze palsy



