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Clinical and Neuroradiological Studies on Internuclear Ophthalmoplegia
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Internuclear ophthalmoplegia (INO) is often associated with multiple sclerosis (MS) and
cerebrovascular disease (CVD). Recently, with the development of neuroradiological technigues such
as CT and magnetic resonance imaging (MRI), it has become possible to identify the responsible
legions. In this study 14 cases of INO were analysed. The correlation of clinical symptoms with
localization of the responsible legions was studied in these patients. The subjects included 9 patients
with CVD, 2 with MS, 1 with Fisher’s syndrome, 1 with cranial polyneuritis and one with unknown
etiology. Nine patients with unilateral INO are all associated with brainstem infarction. The other 5
patients including 2 MS had bilateral INO. CT showed abnormal findings in brain stem in 7 out of 14
patients. As for MRI an abnormality was found in 5 out of the 8 patients examined. Two of the 7
patients without any abnormality on CT had abnormal signals on MRI. We divided INO into 3 groups
based on the clinical symptoms: 1) anterior type in which convergence was involved concomitantly
with adduction paralysis, 2) typical type in which dissociated nystagmus was more marked in the
abducting eye, and convergence was preserved, 3) posterior type in which abduction is impaired
without adduction disturbance. There were 5 cases of anterior type, 9 of typical type, and none of
posterior type. On MRI two patients of anterior type had abnormarities in the dorsal midbrain, and one
patient had an abnormality in the pons, and two patients of typical type had abnormalities in the upper
or middle dorsal pons to the dorsal midbrain. CT failed to demontrated any responsible legions in 2
patients in whom the responsible legions were clearly identified on MRI. These findings suggest that
MRI is more useful than CT for the clinicotopographic diagnosis of INO.
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Table 1 Subjects studied

Diagnosis N Age Sex

Cerebrovascular disease

Infarction 8 | 57.914.9X£5D) | M7, F1

Hemorrage 1 37 M
Multiple sclerosis 2 46, 48 M, F
Fisher’s syndrome 1 39 M
Cranial polyneuritis 1 55 F
Unkown 1 53 M
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Table 2 Laterality of INO

Blaicral | Usilatoral
Infarction N=8 0 8
Hemorrhage N=1 1 0
Multiple sclerosis N=2 2 0
Fisher’s syndrome N=1 1 0
Cranial polyneuritis N=1 1 0
Unkown N=1 0 1
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Table 3 Legions on CT and MRI in 8 patients with INO

: : Lesion responsible Other neurological Localization Localization [Type of
Case|Age| Sex | Diagnosis for IN findings in MRI in CT INO
1 62 | M | Infarction I-MLF, I-PPRF Convergence palsy Midbrain Upper-pons Anterior
Right oculomotor palsy
2 60 | M | Infarction r-MLF Right oculomotor palsy | Midbrain Upper-pons Anterior
3 54 | F | Infarction r-MLF Convergence palsy Upper pons to N Anterior
midbrain
4 37 | M | Hemorrhage bil-MLF, Vertical pendular Pons Pons Typical
bil-PPRF oscilation,
skew deviation
5 46 | F | Multiple bil-MLF Rebound nystagmus Upper pons to N Typical
sclerosis Bruns nystagmus midbrain :
6 39 | M | Fisher’s bil-MLF Truncal ataxia N N Typical
syndrome Divergence palsy
7 55 | F | Cranial bil-MLF Facial diplegia N N Typical
polyneuritis
8 53 | M | Unkown origin; I-MLF, -PPRF Left Horner’s syndrome N Pons to Typical
Left facial palsy midbrain

1: left, r: right, bil : bilateral, N : negative, MLF : medial logitudinal fasciculus, PPRF : paramedian pontine reticular

formation
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Photo 1 On sagittal MRI, infarction is seen in the upper dorsal pons to dorsal

midbrain

a: left SE 400/20, b: right SE 2,500/150, c : higher magnification of a

alb
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Photo 2 Sagittal and axial MRI (SE 500/30) show a pontine hemorrhage
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Fig. 1 Ocular motor recording shows the saccade velosity of a patient with
bilateral INO due to MS. Decreased adduction velosity is observed in the both
adducting eyes. The abducting eyes overshoot the target.
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Table 4 Classification of INO

(il:tsisoilf;l- INO Legion Adduction Cg :r:,ct:er- Abduction | Nystagmus
Arz;eg;or Between Oculomotor N | Disturved Normal Normal b
Lutz 3 PPRF
Pots;;gor and Abducens N Normal Normal | Disturbed -
A oOn level of | Disturbed | Disturbed | Normal | Mild
Cogan Mi(}i]f)(éne MLF Midportion Disturbeb | Normal Normal Marked
Pots;greior S;Ij &i\égls (}\f] Disturbed Normal Disturbed Marked

Photo 3 On axial MRI (SE 1,200/30),
a high signal is seen in the upper dorsal pons to the
dorsal midbrain in a patient with multiple sclerosis.
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Medial longitudinal
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Abducens nucleus

Fig. 2 a. axial anatomy of MLF in midbrain, b.
axial anatomy of MLF in lower pons, c. sagittal
anatomy of MLF
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