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Fig. 1 Representative images of the oculomotor disorder.
The patient presented bilateral adduction weakness (A, B) and convergence disorder (C).

Fig. 1is published with patient’s permission.

Fig. 2 Brain MRI diffusion-weighted image on the second day after onset.
A small abnormal signal is evident in the dorsal part of the lower midbrain. The lesion is markedly hyperintense. The
mildly hyperintense areas in the ventral part of the lower midbrain are artifacts. A: Diffusion-weighted image (Axial,
1.5 T; TR 3,172.0 ms, TE 92.3 ms), B: Diffusion-weighted image (Sagittal, 1.5 T; TR 2,990.3 ms, TE 93.5 ms).
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Fig. 3 Location of the lesion. Transverse section of the midbrain.

Red areas indicate the oculomotor nucleus (OMN). A, B and C
indicate the ventral, dorsal and dorsomedial parts of the medial
rectus subnuclei in the OMN, respectively. Blue areas represent the
medial longitudinal fasciculus (MLF). The area bounded by the bold
outline is the periaqueductal gray (PAG). The yellow areas are the
ventrolateral columns in the PAG (vIPAG). The area bounded by the
narrow outline is the cerebral aqueduct (CA). The translucent
circular area overlapping the vIPAG, OMN and MLF represents the
lesion.
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Fig. 4 Schematic diagram of the micturition center.

The PAG receives information from the bladder, and then sends a signal to the PMC, which provides descending output to

the sacrum. This results in contraction of the bladder and relaxation of the urethral sphincter. Therefore, the PAG plays a

key role in the micturition reflex and occupies a pivotal location between the brain and the bladder. It also passes

information about the bladder to the higher regions of the brain and receives information back from the cerebral control

system in order to suppress or enhance storage or voiding. PAG: periaqueductal gray, PMC: pontine micturition center
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Abstract
A case of oculomotor disorder and urinary retention due to a lower midbrain lesion
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We report an 86-year-old woman who suffered sudden onset of diplopia while cooking. The patient presented with
binocular diplopia, bilateral adduction weakness, convergence disorder and bilateral abduction nystagmus. Although brain
MRI on admission detected no abnormality, a repeat MRI examination on the following day demonstrated a focal
hyperintense lesion in the tegmentum of the midbrain on diffusion-weighted images. At 36 hours after admission, lower
abdominal distension became apparent, and about 1 liter of urine was drained via a urethral catheter. Bladder filling
sensation was not present, and we considered that the midbrain lesion had been responsible for the oculomotor disorder
and urinary retention. As cerebral infarction was the most likely pathology of this lesion, an antiplatelet agent was
administered. At two months after onset, the eye movement disorder was resolved and there was no diplopia. Bladder
voiding also resumed at normal intervals. We considered that the bilateral medial longitudinal fasciculi and subgroups of
the oculomotor nucleus, which contain motor neurons supplying the medial rectus muscle, had been responsible for the
oculomotor disorder. The urinary retention was thought to have been caused by a lesion in the periaqueductal gray,
which is one structure controlling micturition. This was a rare case of urinary retention due to a small midbrain
infarction.

(Rinsho Shinkeigaku (Clin Neurol) 2021;61:24-28)
Key words: urinary retention, oculomotor disorder, MLF syndrome, periaqueductal gray, midbrain infarction




