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Abstract

Because of their anatomic proximity, pupillary and inferior rectus functions are linked in most cases of fascicular
oculomotor palsy, with either sparing or involvement of both. A 40-year-old woman presented with painless binocular
diplopia and left ptosis. Examination additionally showed limitations of the adduction and depression in the presence
of normal supraduction and intact pupillary function in the left eye.

Findings of other neurological neuro-ophthalmologic examination were normal. A magnetic resonance imaging
revealed a diffusion restriction in the left dorsomedial midbrain. An ischemic lesion restricted to the oculomotor
fascicles can cause inferior rectus palsy in the presence of pupillary sparing, which should be differentiated from a
microvasculopathic lesion involving the subarachnoid portion of the oculomotor nerve.

Keywords: Midbrain; Cerebral infarct; Oculomotor fascicle;
Diplopia; ptosis; Unilateral

Introduction
Pupil-sparing isolated third cranial nerve palsy mostly indicates a

microvascular lesion involving the subarachnoid portion of the
oculomotor nerve. Even though isolated fascular third cranial palsy is
extremely rare, it was once suggested that pupillary and inferior rectus
functions may be linked, with sparing or involvement of both, in most
cases of fascicular oculomotor palsy since the nerve fibers for the
inferior rectus and pupil sphincter are located nearby in the
oculomotor fascicles [1-4].

Herein, we present a patient with unilateral ptosis, and medial and
inferior rectus palsy without a pupillary involvement from a midbrain
infarction. We also performed a systematic literature review of the
cases on isolated fascicular third nerve palsy to confirm that co-
involvements or co-sparing of the inferior rectus and pupillary
function is the rule in lesions involving the oculomotor fascicle.

Case Report
A 40-year-old woman presented sudden binocular diplopia and left

ptosis for two days. She also reported mild headache and nausea with
the ocular symptoms. She had a history of an anterior chamber
paracentesis for central retinal artery occlusion in the left eye two years
before. Findings of general physical examination were normal. The
patient showed an incomplete left ptosis and limitations of adduction
and depression. However, the supraduction, abduction and pupillary
function were preserved (Figure 1a).

Findings of other neurologic examination were normal. The
electrolytes, renal function, and complete blood counts were also

within normal ranges. However, the activity of protein S was measured
38% (normal range: 55% to 123%). Magnetic resonance imaging (MRI)
showed a focal diffusion restriction involving the left dorsomedial
portion of lower midbrain. No vascular abnormalities or other
parenchymal  lesions  were  found (Figure 1b). She was diagnosed with
pupil sparing isolated fascicular third cranial nerve palsy from an acute
midbrain infarction due to protein S deficiency. The ptosis and
adduction limitation began to improve two days later, and resolved by
two weeks.

Literature Review
We conducted a review of the literature on clinical features of

fascicular third cranial nerve palsy due to ischemia. This was
performed by a web-based search for English (www.ncbi.nlm.nih.gov/
pubmed) publications using the following terms: oculomotor nerve;
third cranial nerve; stroke; ischemia; ischemic; infarct; infarction;
fascicle; fascicular palsy; midbrain; mesencephalon; intra-axial. Our
search was conducted up to June, 2016. In addition, we reviewed the
reference list of the articles identified by this search strategy. We
excluded the cases with an etiology other than infarction (such as
hemorrhage, demyelinating, inflammation, infection, and compression
by mass), oculomotor nuclear involvement, or other cranial nerve
palsy. Patients without original data or a confirmation with MRI were
also excluded.

We recruited 52 articles, and 24 of which were excluded due to
absence of description on ocular motor findings (n=3), lack of MR
imaging (n=2), other etiologies than ischemia (n=4), language other
than English (n=12), and associated ophthalmologic abnormalities
such as oscillopsia and horizontal gaze palsy (n=3). After a full-text
review, we identified 46 cases of oculomotor fascicular palsy due to
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midbrain infarct [5–33]. The demographics and clinical characteristics
of these cases are shown in Table 1.

Author Age/Gender Signs Pupil involve Prevalence (%)

Both IR and pupillary involvement 15.2

1 Bogousslavsky J. et al. [5] 71/F IR, MR, IO, SR, LP yes

2 Bogousslavsky J. et al. [5] 63/F IR, MR, IO, SR, LP yes

3 Saeki N et al. [6] 67/M IR, MR, IO, SR, LP yes

4 Leys D et al. [7] 43/M IR, MR, IO, SR yes

5 Ogawa K et al. [8] 75/F IR, MR, LP yes

6 Ogawa K et al. [8] 51/M IR, MR, LP yes

7 Randhawa S et al. [9] 48/M IR, MR, IO, SR, LP yes

Pupillary involvement with sparing of IR 17.4

8 Castro O et al. [10] 69/M IO yes

9 Murakami M et al. [11] 62/M MR, LP yes

10 Tsuda H et al. [12] 30/M MR, IO, SR yes

11 Ogawa K et al. [13] 40/F MR yes

12 Ogawa K et al. [13] 30/M MR, SR yes

13 Celebisoy N et al. [14] 62/M IO, SR, LP yes

14 Chen L et al. [15] 38/M LP yes

15 Hashimoto M et al. [16] 55/M none yes

IR involvement with sparing of pupil 26.1

16 Ogawa K et al. [13] 55//M IR, MR, SR no

17 Champion BL et al. [17] 24/F IR, MR, IO, SR, LP no

18 Breen LA et al. [18] 78/F IR, MR, IO, SR, LP no

19 Lee DK et al [19] 56/F IR no

20 Saeki N et al. [6] 68/F IR, MR, IO, SR, LP no

21 Tsuda H et al. [20] 72/M IR, MR, SR, IO, LP no

22 Kim JS et al. [21] 53/M IR, MR, IO, SR, LP no

23 Kim JS et al. [21] 42/F IR no

24 Negoro K et al. [22] 73/F IR no

25 Ogawa K et al. [13] 70/M IR, MR, SR, LP no

26 Ogawa K et al. [8] 61/M IR, MR, SR no

27 Tsuda H et al. [23] 80/M IR, MR, IO, SR, LP no

Sparing of both IR and pupil 41.3

28 Schwartz TH. et al [24] 34/F LP, MR, IO, SR no

29 Purvin V [25] 72/M MR, IO, SR, LP no

30 Saeki N et al. [26] 52/M MR, IO, SR no
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31 Rabadi MH et al. [27] 79/M MR, LP no

32 Miura K et al. [28] 69/M MR, IO, SR, LP no

33 Hriso E et al. [29] 75/F IO, SR, LP no

34 Khurana DD et al. [30] 68/M MR, LP no

35 Tsuda H et al. [20] 70/M MR, IO, SR, LP no

36 Amano et al. [31] 74/M MR, IO, SR, LP no

37 Amano et al. [31] 66/M MR, IO, SR, LP no

38 Amano et al. [31] 79/M MR, IO, SR, LP no

39 Amano et al. [31] 71/M MR, IO, SR, LP no

40 Amano et al. [31] 58/M IO, SR, LP no

41 Fujioka T et al. [32] 49/M MR, IO, SR, LP no

42 Ogawa K et al. [13] 88/F SR no

43 Ogawa K et al. [13] 74/F MR, SR, LP no

44 Ogawa K et al. [8] 78/M MR, LP no

45 Choi YJ et al. [33] 57/F IO, SR, LP no

46 Choi YJ et al. [33] 71/F IO, SR, LP no

Table 1: Reported cases with isolated oculomotor fascicular infarction.

Figure 1: (a) Nine gaze photographs of the eyes show a ptosis and
limitations of adduction and depression without a pupillary
involvement in the left eye. (b) Diffusion- and T2-weighted images
show a high signal lesion involving the left dorsomedial midbrain,
consistent with an acute infarction involving the occulomotor
fascicle.

Discussion
Our patient developed isolated fascicular third cranial nerve palsy

due to an acute midbrain infarction. Of interest, the supraduction and
pupillary function were spared in the presence of ptosis and limitations
of adduction and infraduction.

The oculomotor fascicles are somatotopically arranged from lateral
to medial [2] and rostrocaudally (Figure 2) [3,4]. Since the fascicles for
the inferior rectus and pupillary sphincter are located adjacently in the
rostral and medial part of the oculomotor fascicles [3,4], it was once
suggested that the oculomotor fascicular infarctions may co-involve or
co-spare the fibers for the pupillary sphincter and inferior rectus [1]. It
was also presumed that preserved pupillary function in the presence of
inferior rectus indicates an extra-axial oculomotor nerve palsy [1].

However, our patient with inferior rectus palsy and normal
pupillary function from an infarction involving the oculomotor fascicle
does not support this presumption (Figure 2). Furthermore, a
thorough literature review revealed several cases of pupil-sparing
inferior rectus palsy from ischemic lesions involving the oculomotor
fascicle (Table 1). Indeed, the pupil was spared in 26.1% of patients
with fascicular inferior rectus palsy and the inferior rectus was
preserved in 17.4% of patients with an involvement of the pupillary
fascicle.

Pupil-sparing isolated third cranial nerve palsy mostly indicates a
microvascular lesion involving the subarachnoid portion of the
oculomotor nerve. However, the pupillary function was spared in the
majority of patients (67.4%) with isolated oculomotor palsy from a
fascicular infarction.
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To the best of our knowledge, this is the first report on fascicular
involvements of the inferior and medial recti and levator palpebrae in
the presence of normal superior rectus function due to a midbrain
infarction. Thus, fascicular lesions usually spare pupillary fibers and
may involve fascicular subdivisions in various combinations. Even
though rare, a fascicular lesion should also be considered in patients
with isolated pupil-sparing third cranial nerve palsy.

Figure 2: Schematic diagram of fascicular involvements in our
patient. The shaded area depicts the possible extent of the lesion.
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