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ABSTRACT

Study of Oculomotor Fascicular Distribution in Partial
Oculomotor Palsy using MRI Lesion Analysis

Lee Seung—-An
Advisor : Prof. Kim Hoo Won M.D.
Department of Medicine

Graduate School of Chosun University

Background & Objective: Fascicular distribution of the oculomotor nerve
in the midbrain is quite complex and not fully investigated. Analysis of
discrete MRI lesions and associated ocular findings may be helpful to
elucidate the distribution of oculomotor fascicules in the midbrain.
Method: To study the fascicular distribution in the midbrain, we gathered
recent cases of fascicular oculomotor palsy from medline search including
our 4 cases. 1) All cases were classified into small groups according to
the extent of the oculomotor fascicular involvement. Distribution of
oculomotor nerve fascicules were infered from the similarity and
difference between groups. 2) Among them cases of cerebral infarction
with midbrain MR image were chosen. We redrawed the margin of the
midbrain lesion of chosen cases and tried to find the similarity between
them. 3) We tried to make a new model of 3 dimentional distribution of
oculomotor fascicles within midbrain according to the combination of
damaged fascicules and MRI lesion location.

Results: 1) Total of 31 cases was recruited. Oculomotor fascicular
involvement was very diverse but we could classify into 5 subgroups.
The first group was single fascicular involvement or all fascicle

involvement except one(n=7). The second was combination of



pupilloconstrictor, inferior rectes, medial rectus muscles weakness(n=5).
The third was combination of levator palpebrae, superior rectus, inferior
oblique muscle weakness(n=5) and the fourth was the third group plus
medial rectus muscle weakness(n=9), the last was medial rectus
weakness dominant group(n=5). 2) Number of cases with MR imaging and
ischemic stroke was 18. The analysis of simplified image of the MRI
lesions disclosed that medially located fascicle was pupilloconstrictor and
laterally inferior oblique and upper levator palpebrae, lower inferior
rectus. 3) With these results new model of oculomotor fascicular
distribution in the midbrain was developed.

Conclusion: According to our study model of oculomotor fascicular

distribution should be changed.

Key word: Oculomotor fascicle, MRI lesion, Midbrain
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Table 1. First group: group involving single muscle paralysis or intact single

muscle
Reporter Image Involved muscles Etiology
Breen(1991)1 MRI All except Pupil CI
Breen(1991)2 MRI All except pupil CI
Castro(1990) CT 10 CI
Negoro(1993) MRI IR Cl
Takano(2000) MRI IR Cl
Mizushima(2002) MRI IR, mild pupil CI
Shin(2000)1 MRI LP Cl

CI: cerebral infarction

Table 2. Second group : group combining weakness of pupilloconstrictor

(pupil), inferior rectus(IR), medial rectus(MR) muscles.

Reporter Image Involved muscles Etiology
Authers 1 MRI Pupil, IR, mild MR CI
Ksiazek(1994)1 MRI Pupil, IR, mild MR, Tumor
Ksiaszek(1990)2 MRI PUPIL, IR, MR AVM
Eggenburger(1993) CT PUPIL->IR->MR CI
Ksiazek(1994)2 CT PupilLL,IR, mild MR ICH

CIL: cerebral infarction, AVM: arteriovenous malformation,

Table 3. Third group : group combining weakness of levator palpebrae(LP),

superior rectus(SR), inferior oblique(I0) muscles

Reporter Image Involved muscles Etiology
Ksiaszek(1990)3 MRI LP, SR/IO MS
Johnson(1992) MRI LP, SR, IO CI
Hriso(1991) CT LP, SR, 10 ICH
Ksiaszek(1990)1 MRI LP, SR,/IO Cl
Sato(1997) MRI LP, SR,/IO CI

CI: cerebral infarction, MS: multiple sclerosis,

ICH: intracranial hemorrhage
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Table 4, Fourth group : group combining weakness of levator palpebrae(LP),

superior rectus(SR), inferior oblique(I0) and medial rectus(MR) muscles

Reportor Image |Involved muscles Etiology
Shuaib(1989) CT LP, MR, SR, IO ICH
Naudeau(1983)1 CT LP, MR, SR, IO mass
Ogawa(1994) CT LP, MR, SR, IO CI
Schwartz(1995) MRI LP, MR, SR, 10 Cl
Yang(1996) MRI LP, MR, SR,/IO CI
Authers 2 MRI LP, MR, SR,/10 CI
Fujioka(1995) MRI LP, MR, SR, IO, CI
Naudeau(1983)2 CT LP, MR, SR, IO, IR mass
Shin(2000)2 MRI LP, MR, SR,/10 CI

Table 5. Fifth group : Medial Rectus weakness dominant group

Reportor Image Involved muscles Etiology
Murakami(1994) MRI MR, LP, Pupil Cl
Authers 4 MRI MR, LP Cl
Saeki(2000) MRI MR, SR/IO Cl
Bogosslavski(1994) MRI MR, SR/IO Cl
Authers 3 MRI MR, mild IR CI

CI: cerebral infarction
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Figure 1. Proposed model of oculomotor fascicular distribution according

to the combination of damaged fascicles.
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T S~

&%

\

| 3¢

PUPILHR+MR
PUPILHRMR  LP4SR/IO LP+SRAOMR  LP+SR/AOMR LP+SR/I0+MR

Figure 2. Simplified Images of Axial MRI lesions, A: medially located

lesion, B: laterally located lesion
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Figure 3. Simplified images of coronal and sagittal MRI lesions

A: upper lesion, B: lower lesion, C: long lesion

IR: inferior rectus
MR: medial rectus
10: inferior oblique
SR: superior rectus

Medial

Figure 4. Final model of 3 dimensional distribution of oculomotor fascicles

in the midbrain
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Figure 5. Many models of oculomotor fascicular distribution in the midbrain

A. Two dimensinal model by Castro B. 3 dimentinal model by Ksiazek C.

Our model
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