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Dear Editor,

The medial longitudinal fasciculus (MLF) is a central conduit for
many brainstem pathways and is the final common pathway for all clas-
ses of conjugate eye movements including saccades (rapid refixations)
[1]. The most commonly recognized syndrome that results from injury
to the MLF is internuclear ophthalmoplegia (INO) and is characterized
by weakness or paralysis of adduction on the side of the MLF lesion dur-
ing horizontal eye movements [1]. Dissociated horizontal nystagmus or
saccadic overshooting during abduction in the contralesional eye is also
a unique finding in patients with INO, although this does not always
occur [2]. After the overshoot, the eye returns to the target with an ex-
ponentially decaying course. However, we found the saccadic over-
shooting during the abduction of the ipsilateral eye in patient with INO.

1. Case report

A 79-year-old man with hypertension suddenly felt dizziness and
diplopia. The diplopia was worsened when he looked to the left side.
He swayed a little bit, but he could walk alone. He denied any other
symptoms such as dysarthria, sensory change, or weakness. He had no
previous history of dizziness or diplopia. The visual acuity was 20/32
in the both eyes. The patient showed torsional nystagmus toward the
patient's right shoulder in the primary position and typical INO with ad-
duction limitation in the right eye, and subtle abducting nystagmus in
the left eye when he attempted to look to the left. Saccadic eye move-
ments to the left side of both eyes were superimposed by torsional nys-
tagmus. Saccadic hypermetria was observed in the right eye when he
attempted to look to the right (Video 1). Convergence eye movement
was normal. He had skew deviation with hypertropia on the right eye.
Video-oculography revealed torsional spontaneous nystagmus toward
the patient's right shoulder with a small upbeat component (Fig. 1A).
The nystagmus was not changed when he gazed to the both sides. Be-
cause of adduction limitation, it was hard to perform exact calibration.
However, even the poor calibration, saccade test of the right eye defi-
nitely showed hypermetria followed by glissade with normal saccadic
velocity on abduction (i.e., right side), and slow and hypometric sac-
cades on adduction (i.e., left side) (Fig. 1B). Saccade test of the left eye
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showed abducting nystagmus, when attempting to the left side, but
normal saccadic velocity and amplitude on adduction (Fig. 1B). The
MRI showed focal infarction in the right paramedian pons (Fig. 1C).
INO and nystagmus gradually disappeared and he did not complain
any symptoms 2 weeks after admission.

2. Discussion

To the best of our knowledge, this study is the first to document sac-
cadic hypermetria on abduction of the ipsilesional eye in INO.

Accurate saccadic eye movements are critical for directing the fovea
to sites of interest. The posterior vermis of the cerebellar cortex and its
major output, the fastigial nucleus, are related to the control of saccadic
accuracy [3,4]. Saccadic hypermetria is the hallmarks of cerebellar dis-
ease, while slow saccadic velocity is usually followed by pontine lesion.
However, saccadic hypermetria during abduction in the contralesional
eye, generally called as ‘dissociated abducting nystagmus’, is frequently
found in patients with INO. The one hypothesis to explain saccadic
hypermetria during abduction in the contralesional eye implicates an
adaptive response to overcome the weakness of the contralateral medi-
al rectus [2]. Too large pulse for step for attempt to increase innervation
to the yoke muscle by Hering's law results in an overshooting waveform
of the abducting eye [5,6]. As the eye slips away from the target, another
corrective abducting saccade with an overshooting waveform is gener-
ated. Repetition of this cycle produces dissociated nystagmus [6].

We can explain the saccadic hypermetria of the ipsilesional eye dur-
ing abduction as similar hypothesis with the saccadic hypermetria in
the paralytic strabismus. In patients with paralytic strabismus, when
they need to fixate with their paretic eye, they produce abnormal sac-
cades when refixing in the direction opposite to the paralysis. For exam-
ple, in case of patients with third nerve paresis, they can show the
saccadic hypermetria of the ipsilesional eye during abduction, same
with our patient. This saccadic hypermetria of the ipsilesional eye in
paralytic strabismus might be explained by a loss of the decrement in
antagonist forces of the weak eye for the step of innervation (i.e., the pa-
retic muscle cannot be normally relaxed) and a central misrepresenta-
tion of the position of the paretic eye by the gaze-holding network,
which also can be applied to case with INO [3,7]. This misrepresentation
of the position of the paretic eye may induce pulse-step mismatch and
glissadic saccadic overshoot, which is usually caused by a mismatch be-
tween the pulse and step components.

Even the patient did not have any limb ataxia, but he had some
truncal ataxia. Truncal ataxia in our patient may be explained by the in-
volvement of the spinocerebellar loop in the medial pontine tegmen-
tum [8]. The main component of the spontaneous nystagmus was the
torsional one. Combined damage to the pathways from the posterior
and anterior canals would give rise to conjugate ipsiversive torsional
nystagmus with opposite vertical components due to partial cancelation
of vertical actions by the recti and oblique muscles in each eye [9].

We found the saccadic overshooting in the lesioned eye during ab-
duction in patients with INO, and this sign might be considered as a
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Fig. 1. (A) Video-oculography reveals a primary torsional nystagmus toward the patient's right shoulder with a small upbeat component. (B) The patient makes saccades to targets located
at 10° right and at 10° left. Right eye shows hypermetric saccades followed by glissades with normal saccadic velocity during saccades to the right side, but hypometric and slow saccades to
the left side. Note that the velocity of adducting saccades of the right eye is lower than that of the corresponding abducting saccades. Saccade test of the left eye shows normal velocity and
amplitude on both directions. (C) Diffusion-weighted axial brain MRI performed 7 h after the onset of symptoms shows hyperintense lesion (arrow) involving the right paramedian pons.
LH = horizontal eye movement of the left eye; LV = vertical eye movement of the left eye; LT = torsional eye movement of the left eye. LEP = left eye position; LEV = left eye saccadic

velocity; REP = right eye position; REV = right eye saccadic velocity.

possible additional sign of an INO. Further study will be needed for the
frequency and mechanism of the saccadic overshooting of the
ipsilesional eye during abduction in patients with INO.
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