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Palsies—What We Know and How Should We Treat?
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ABSTRACT

Patients with isolated unilateral pupil-sparing third or isolated fourth or sixth nerve palsies over 50 years are
often diagnosed with ‘‘microvascular extraocular palsies’’. This condition and its management provoke
divergent opinions. We review the literature and describe the incidence, pathology, clinical presentation, yield
of imaging, and management. A retrospective diagnosis of exclusion has little practical use. We suggest a
pragmatic approach to diagnosis, investigation, and management from initial presentation.
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INTRODUCTION

Patients aged over 50 who present with isolated
unilateral pupil-sparing third or isolated fourth or
sixth nerve palsies are often labelled as having
‘‘microvascular extraocular palsies’’. This condition
and its management provoke divergent opinions. The
aim of this review is to look critically at what is
actually known about what is loosely called micro-
vascular non-arteritic extraocular palsies, clarify areas
of uncertainty, and suggest practical ideas on diagno-
sis and management of suspected cases.

THE EXTENT OF THE CLINICAL
PROBLEM

The annual incidence of microvascular cranial nerve
palsies is unclear. A retrospective population-based
case series in the United States found the incidence of
sixth nerve palsy was 11.3/100,000, of these 35% were
microvascular giving an incidence of �4/100,000.1

Isolated fourth nerve palsies are the least common
ocular motor nerve palsy.2 The estimated extent of a
microvascular cause varies—from 35% of all third
nerve palsies, 17% of all fourth nerve palsies, and 28%

of all sixth nerve palsies to 86% of isolated third,
fourth, or sixth nerve palsies.3,4

PATHOLOGY

There are no post-mortem studies of microvascular
sixth nerve palsy. However, there are 3 cases of
diabetics with third nerve palsy compared with 17
controls.5–7

Cause of Microvascular Ischaemia

No blocked arteries were seen, but two out of
three cases had hyalinisation of the arterioles.
Microvascular abnormalities in diabetics occur due
to alterations in the blood-nerve barrier resulting in
loss of tight junctions, hypertrophy of the microvascu-
lar basement membrane, loss of microvascular peri-
cytes producing oedema, and then hypoxia in the
endoneurial space.8

Two cases showed focal ischaemia with demyelin-
ation and no axonal damage,5,6 and one showed
swelling, demyelination, loss of axons, and Wallerian
degeneration.7 Therefore, the deficit is likely to be
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caused predominantly by conduction block or demye-
lination rather than axonal damage, which presum-
ably explains the good recovery (Figure 1).

Site of Ischaemia

Further insight into the pathphysiology of micro-
vascular nerve palsies comes from the site of ischae-
mia. The ischaemia occurred in the intracavernous
(2 out of 3 cases) or subarachnoid (1 out of 3 cases)
segment of the third nerve where watershed territory
exists.5 Both third and sixth nerves have a plexus of
intraneural arterioles and an extraneural blood supply.
In the third nerve, the proximal segment is primarily
supplied by thalamoperformating arteries (from the
posterior cerebral artery) and supplemented from
brainstem vessels. The middle section does not have
an extraneural supply but depends on the intraneural
plexus, and the distal (or intracavernous) section is
primarily supplied by the inferior cavernous sinus
artery (also called inferolateral trunk) and supple-
mented from the meningohypophyseal trunk—both
trunks are branches of the internal carotid artery.9

In the fourth nerve, the proximal nerve received
branches from the inferolateral trunk in 80% and from
the tentorial artery of the meningohypophyseal trunk
in 20%. The distal half was supplied by the branches
from the inferolateral trunk only. In the sixth nerve,
the proximal third received branches from the dorsal
clival artery of the meningohypophyseal trunk. The
middle and distal thirds received branches from the
inferior cavernous sinus artery (Figure 2).10

Therefore, watersheds in the blood supply to the
ocular motor cranial nerves may explain their vulner-
ability to microvascular ischaemia when intraneural
arterioles are narrowed by hyalinisation.

RISK FACTORS

Risk factors for microvascular nerve palsies are age
(93% occur in people over 50 years11), hypertension
(25%), diabetes (18%), or both hypertension and
diabetes (7%).12,13

A case-control study of 65 patients 50 years of age
or older with a microvascular nerve palsy showed
increased risk with previously diagnosed diabetes
(odds ratio [OR] = 5.75), left ventricular hypertrophy
(OR = 5.20), and haematocrit (per % increase)
(OR = 1.35).14

A recent study in 35 patients with diabetes
associated microvascular third nerve palsy confirmed
hypertension (43%), hypercholesterolemia (40%),
smoking (29%), coronary artery disease (14%), and
alcoholism (11%) as risk factors.15 Of note, approxi-
mately 60% of patients with non-microvascular
palsies also had vascular risk factors.4,16

CLINICAL FEATURES

The clinical assessment is vital. It is essential that the
practitioner is confident that they are able to diagnose
an isolated, complete pupil-sparing third or isolated
fourth or sixth nerve palsy. This can be achieved
with careful history taking and clinical examination,
which should include complete neurological
and ophthalmological assessment.17 Orthoptic exam-
ination including Hess chart can demonstrate a subtle
second palsy and more detailed testing can aid
examination.

However, as highlighted in a recent study based
in the emergency department, specific neuro-
ophthalmologic tests required to identify whether
diplopia is caused by fourth, sixth, partial, or complete
third nerve palsy is not easy.18 The poor diagnostic
accuracy of neurological problems in the emergency
department has been recognised—35% not arriving
at the final diagnosis.19 In cases requiring eye exam-
ination, 59% of cases seen in the emergency depart-
ment have significant eye examination omissions,
compared with only 8% of eye casualty records.20

Pain

Sixty-one percent are associated with orbital pain,
which often precedes the double vision by hours or
days, usually aching, behind or above the eye,
sometimes more diffuse but always ipsilateral to the
palsy.12 Pain is attributed to involvement of the first
division of the trigeminal nerve within the cavernous
sinus, or to activation of pain-sensitive trigeminal
fibres within the sheath of the third nerve as it
traverses the cavernous sinus.

Pain is most common in third nerve palsies
(77%), with 54% of sixth nerve palsies, and it is
more common in diabetics (72%) than non-diabetics
(55%).21 In a prospective study of 35 patients with
diabetes associated third nerve palsy, 77% had head-
ache and 49% periocular pain.15

Degree of Ocular Motor Dysfunction

A complete third nerve palsy results in an eye
displaced outward and downward with ptosis and
mydriasis. Oculomotor dysfunction is often incom-
plete due to partial paralysis of all the muscles or
complete paralysis of some, or complete

paralysis of some and partial paralysis of others. In
the two published series in microvascular third nerve
palsies, Capó et al. reported 28 cases—7 had complete
and 21 partial weakness12—and Sanders et al.
reported 42 cases—19 were complete, 20 involved
partial weakness of all muscles, and 3 had weakness
of specific extraocular muscles.22
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FIGURE 1 Pathophysiology of microvascular ischaemia. The blood supply to cranial nerves is via an intraneural plexus. There is a
blood-nerve barrier. Microvascular abnormalities in diabetics occur due the alterations in the blood-nerve barrier resulting in loss of
tight junctions, hypertrophy of the microvascular basement membrane, and loss of microvascular pericytes.8 This may underlie the
hyalinzation seen in the post-mortem studies and results in oedema and then hypoxia in the endoneurial space, which causes
demyelination and conduction block.5 This prevents salutatory conduction down the axon and paralysis of the extraocular muscles
and microvascular nerve palsy. As remyelination occurs, there is complete functional recovery.

Microvascular Non-arteritic Oculomotor Nerve Palsies 3

! 2015 Informa Healthcare USA, Inc.



Fourth nerve palsy results in double vision (oblique
vertical separation of images) due to paralysis of the
superior oblique muscle.

Sixth nerve palsy results in the inability of an eye to
turn outward with an inward deviation producing
double vision due to paralysis of the lateral rectus
muscle. Jacobson reported on 35 patients with micro-
vascular sixth nerve palsies seen within 1 week of
onset—2 were complete and 33 were partial.23

Pupil Involvement (Third Nerve Only)

The parasympathetic fibres that control pupillary
constriction lie superficially in the nerve from the
brainstem to the cavernous sinus. The artery to the
nerve is central.24 This is the traditional explanation of
why the pupil is often spared in microvascular palsies
as compared with palsies secondary to external
compression by aneurysms (Figure 3). Seventy-five
percent of microvascular third nerve palsies have a
normal pupil as opposed to 5–14% of compressive
third nerve palsies.12,22

There are two studies of pupillary involvement in
diabetic third nerve palsies. None had major pupillary
involvement. Dhume and Paul reported on 35
patients, of whom 9 (26%) had minor pupil dilatations
of 1 to 2 mm, and Jacobsen found that 10 of the
26 (38%) patients had minor pupil dilatation
(�1 mm).15,25

The significance of minor degrees of anisocoria has
to be questioned because 1 mm differences can be
physiological. This is supported by a Japanese study

of 63 isolated third nerve palsies (39 were aged �50
years). Ninety percent due to an aneurysm had
anisocoria in comparison with 32% caused by micro-
vascular ischaemia. The anisocoria was 1 mm or less
among the seven microvascular patients with aniso-
coria, whereas those with aneurysms had anisocoria
of42.0 mm.2 Diabetes can also alter the iris sphincter
and panretinal photocoagulation can affect pupillary
efferent function.26

The interpretation of normal pupillary size and
light reaction needs to take account of both the
duration of the third nerve palsy and whether it is
complete. Thus, a normal pupil in an incomplete
palsy at 24 hours has much less significance than a
normal pupil in a complete palsy after 2 weeks.

PROGRESSION

Progression of weakness in microvascular nerve palsy
is common. Twenty-one out of 28 third nerve palsies
progressed over 1–3 days and some worsened for up
to 15 days.12 Similarly in microvascular sixth nerve
palsies seen within 1 week of onset, 18 (54%) showed
subsequent progression of weakness.23

RECOVERY

Prognosis for full recovery from isolated microvascu-
lar nerve palsies is almost invariable—typically over
8–12 weeks.12 Of microvascular third nerve palsies,
90.9% (20/22 patients) recovered completely within

FIGURE 2 Extraneural blood supply to third, fourth, and sixth nerves. In the third nerve, the proximal segment is primarily supplied
by thalamoperformating arteries (from the posterior cerebral artery) and supplemented by brainstem vessels. The middle section does
not have an extraneural supply but depends on intraneural plexus and the distal (or intracavernous) section is primarily supplied by
the inferior cavernous sinus artery (also called inferolateral trunk) and supplemented from the menigohypophyseal trunk (branches of
the internal carotid artery). In the fourth nerve, the proximal nerve received branches from the inferolateral trunk in 80% and from the
tentorial artery of the meningohypophyseal trunk in 20%. The distal half was supplied by the branches from the inferolateral trunk
only. In the sixth nerve, the proximal third received branches from the dorsal clival artery of the meningohypophyseal trunk. The
middle and distal thirds received branches from the inferior cavernous sinus artery (also called inferolateral trunk).
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12 months and 81.8% (18/22 patients) resolved within
3 months. Sixty percent (6/10 patients) of microvascu-
lar fourth nerve palsies recovered completely within
12 months.2 Eighty-six percent (51/59 patients) of
microvascular sixth nerve palsy had complete recov-
ery at 6-year follow-up—recovery was usually com-
plete at 3 months, but was occasionally delayed for up
to 1 year.13 Aberrant reinnervation is said never to
occur presumably as it implies axonal damage.

RECURRENCE

Eighteen out of 59 patients (31%) with microvascular
sixth nerve palsy had 24 recurrences involving
the same or a different ocular motor nerve over a
2–13-year follow-up period.11

RISK OF DEATH FROM GENERALISED
VASCULAR DISEASE

This is not known, but in a follow-up study of 59
patients with microvascular sixth nerve palsy for 2–13
years, 8 (14%) died, 4 from cardiac causes.11 There are

no prospective randomised controlled data on whether
aspirin prevents microvascular palsies in at-risk
patients, but it probably does not. In a retrospective
case-control study of 100 patients with microvascular
nerve palsy associated with diabetes and/or hyperten-
sion, 34% were using aspirin prior to the nerve palsy
compared with 30.1% of the 103 diabetic/hypertensive
patients without a microvascular nerve palsy.27

However, patients with microvascular cranial nerve
palsy have a significantly lower rate of strokes and
transient ischaemic attacks compared with the control
group (6% versus 23.9%). The authors proposed that
this may have been due to aspirin being started earlier
in the palsy group—median 5 years in cases and 4 years
in controls. There is no evidence on whether treating
risk factors reduced recurrence rate. However, the
risk of cardiac disease was high in both groups (23%
palsy group versus 30.7% non-palsy group).

IMAGING

In a recent study of 118 patients with isolated
double vision, scanned at presentation, an unen-
hanced computed tomography (CT) brain scan did

FIGURE 3 Significance of pupil involvement. Third nerve palsies often have pupillary involvement because the parasympathetic
nerves innervating the iris travel with the third nerve. Pupillary involvement is an important diagnostic sign, as usually compressive
lesions involve the pupil, whereas microvascular palsies do not. The parasympathetic fibres that control pupillary constriction
originate in the Edinger–Westphal nucleus in the midbrain (green/light grey). These fibres then run in the superficial medial portion
of the third nerve as it travels in the subarachnoid space and therefore are susceptible to compression from aneurysms arising from the
nearby posterior communicating artery aneurysm. A complete third nerve palsy that spares the pupil is not caused by compression
from an aneurysm because the parasympathetics fibres are located near the surface of the nerve, and if the nerve compression is severe
enough to cause complete paralysis of the extraocular muscles, then the parasympathetic fibres must also be compressed. However,
the microvascular pathology affects the blood vessels inside the nerve and therefore could affect all fibres travelling to the muscles and
spare the superficial parasymapthetics. If the third nerve palsy is partial and spares the pupil, it is possible it is missing the
parasympathetic fibres so could be caused by an aneurysm.
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not identify any of the 13 cases with a secondary
cause.18 This study also found that an unenhanced CT
scan had a positive predictive value of 97% if it wasn’t
truly isolated diplopia. Three prospective studies
have examined the role of magnetic resonance
imaging (MRI) scans in a total of 268 patients aged
50 and over with isolated ocular motor palsies.4,16,28

MRI identified neoplasms, infarcts, aneurysms,
demyelination, and pituitary apoplexy in 43 cases
(16.5%). Tamhankar et al. found 3/64 (4.7%) with
fourth and sixth nerve palsies had other causes once
giant cell arteritis was excluded—infarction, lymph-
oma, and meningioma.16

Chi and Bhatti suggest an algorithm for the evalu-
ation of acute isolated sixth nerve palsy, which allows
for initial expectant observation and re-consideration
of obtaining neuroimaging upon follow-up if the
ophthalmoplegia does not improve, progresses, or if
other cranial nerves become involved.29

In the future it is possible that high-resolution
MR of the nerves and muscles or diffusion tensor
tractography may allow a positive imaging diagnosis
of microvascular ocular motor nerve palsy but this is
not currently possible.30,31

COMPARISON WITH CURRENT
CLINICAL PRACTICE

The literature review demonstrates that the clinical
presentation is more diverse than often thought. We
have compared the accepted clinical management of
microvascular nerve palsies in a standard text used by
many neuro-opthalmologists in Table 1.32 There are a
number of differences, including age, risk factors,
progression, pain, degree of ocular motor palsy, pupil
involvement, and role of MRI brain imaging. The
approaches differ mainly in the degree to which they
minimise the risk of missing alternative treatable
diagnoses.

The crucial two differential diagnoses that must be
considered immediately in an isolated ocular motor
palsy are giant cell arteritis (GCA) and posterior
communicating artery (PComA) aneurysm. Giant cell
arteritis (GCA) can present as isolated oculomotor
nerve palsy. In 62 patients aged 50 years or older with
acute isolated sixth nerve palsy, 3 had GCA.16 In this
series, there were no reports of isolated third nerve
palsies caused by GCA but at least 10 acute painful
third nerve palsy both pupil involving and pupil
sparing due to GCA are reported in the literature.33 In
one study, 2/74 biopsy proven cases of GCA pre-
sented with diplopia.34 Therefore, all patients should
have GCA excluded clinically by asking for GCA
symptoms, including headache, jaw and tongue clau-
dication, loss of vision in one eye, fever, myalgia,
weight loss, anorexia, and fatigue, and with erythro-
cyte sedimentation rate (ESR), C-reactive protein

(CRP), and full blood count (FBC) as per current
guidelines.35,36 If doubt exists because of intermediate
elevation of ESR and/or CRP, there should be a low
threshold for treating for GCA and obtaining a
temporal artery biopsy. Patients with GCA recover
rapidly, over days, with steroids.33

Posterior communicating artery (PComA) aneur-
ysm can cause an isolated third nerve palsy. The ‘‘rule
of the pupil’’ states that 97% of third nerve palsies
caused by compression by an aneurysm will involve
the pupil. However, to apply this rule safely it is
important to note Trobe’s four constraints: (1) use with
great caution under 50 years of age, (2) do not use if
the extraocular palsy is incomplete, (3) do not use if
relatively pupil sparing, and (4) ensure that the third
nerve palsy is isolated.37 Therefore, third nerve palsy
is only ‘‘pupil sparing’’ if there is complete ptosis and
complete external ophthalmoplegia while the pupils
are the same size and react equally well to light and
near stimuli. If the ophthalmoplegia and ptosis are
only partial, then the third nerve palsy is not
considered pupil sparing. All third nerve palsies
that involve the pupil with greater than a 1-mm
difference require urgent brain CT and CT angiogram
(CTA). Clearly typical pupil-involving third nerve
palsy patients need to be admitted until a PComA
aneurysm has been excluded. The more borderline
cases should ideally be imaged as an outpatient with a
CT and CTA within 72 hours. The possibility of
missing a posterior communicating aneurysm has
resulted in differing views on the need to consider
imaging in pupil-sparing complete third nerve pal-
sies. There are rare reported cases of aneurysms
causing third nerve palsy without pupillary involve-
ment.38 Kupersmith et al. suggest that there is no need
for a CTA in a patient with an isolated pupil-sparing
complete third nerve palsy and no subarachnoid
blood on CT.39 In contrast, Trobe states clinical
features of a third nerve palsy do not provide
adequate criteria to exclude aneurysm and sug-
gest every non-pregnant adult patient with an
isolated third cranial nerve palsy should have an
urgent CTA.40

In theory, non-invasive vascular imaging (CTA or
MRA) should be sensitive enough to detect nearly all
aneurysmal third nerve palsies. Most reports have
maintained that a PComA aneurysm needs to be
�4 mm to cause a third nerve palsy, within the range
of highest sensitivity for both current MRA and CTA
machines (CTA [64 multidetector] = 99–100%, MRA
[1.5 T] = 98–98.5%, MRA [3 T] �100%). One study
reviewed all PComA aneurysmal third nerve palsies
in their institution in 10 years and found 17 isolated
PComA aneuryms producing third nerve palsies.
Four of 17 were detected with subarachonoid haem-
orrhage on plain CT, 5/17 were detected with CTA,
and 8/17 were missed due to inexperience or
inappropriate training of radiologist. Therefore, the
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TABLE 1 Comparison of controversies/key diagnostic criteria for microvascular ocular motor nerve palsies (as derived from
Pane et al.29) with current evidence.

Current clinical practice: all of the
following (Pane et al., 2006)32 Evidence from literature review Reference

History
Age 40 or over 93% occur in people over 50 years. 11

63% acute isolated 6th nerve palsy
in patients aged 2–82 years (mean
48 years) had non-microvascular cause
compared with 16.5% in patients aged
450 years.

4, 16, 25, 43

Risk factors One or more vasculopathic risk
factors (e.g. hypertension,
diabetes, smoking)

Risk factors are hypertension, diabetes,
left ventricular hypertrophy,
hypercholesterolemia, smoking.

12, 13, 14, 15

60% of patients with non-microvascular
palsies also had vascular risk factors

4, 16

All nerves Sudden onset of diplopia 75% 3rd nerve palsies progressed over
1–3 days with some progression for up
to 15 days.

12

Diplopia remains stable until
spontaneous improvement

54% 6th nerve palsies showed
subsequent progression.

19

No persisting pain 60% microvascular palsies are associated
with pain.

12

77% 3rd nerve palsy and 54% 6th nerve
palsy have pain.

17

Diabetic 3rd nerve palsy, 77% had
headache and 49% had
periocular pain.

15

No numbness or pins and needles – –
No other systemic neurological

symptoms
– –

Third nerve only Sudden onset of unilateral ptosis

Examination
Third nerve Complete ptosis, no movement on

attempted elevation, depression
or adduction

25% complete and 75% partial weakness 12
45% complete paralysis, 48% partial

weakness of all muscles, and 7%
had weakness of specific extraocular
muscles.

18

Entirely normal pupil (same size as
other side, constricts briskly to light)

75% have a normal pupil as opposed to
5–14% of compressive third nerve
palsies.

12, 18

26% diabetic 3rd nerve palsies had minor
pupil dilatations (1– 2 mm).

15

38% diabetic 3rd nerve palsies had minor
pupil dilatation (�1 mm).

21

Fourth nerve Vertical or oblique deviation in the
primary position on cover
test Motility testing: hypertropia in
the primary position that increases on
gaze toward the side of the lower eye
and on tilting of the head to the side
of the higher eye

Degree of horizontal deviation is useful
for making a determination
between microvascular and

decompensation of congenital 4th nerve
palsy.

Sixth nerve Esotropia in primary position on
observation and cover test Motility
testing: unilateral restriction of
abduction with slow abduction
saccades

At 1 week 6% were complete and 94%
were partial.

19

All nerves Diplopia, motility (and ptosis, 3rd nerve
palsy only) begins to resolve within
3 months

90.9% 3rd nerve palsies recovered
completely within 12 months;
81.8% resolved within 3 months.

2

60% 4th nerve palsies
recovered completely within 12
months.

2

(continued )
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reporting radiologist is more important than the
method used.41 Having excluded GCA and PComA
aneurysms, the possibility of brainstem stroke, mul-
tiple sclerosis, or neoplasms remains. Tamhankar et al.
found 10 such cases out of 109 (9%) (1 midbrain
infarction, 1 inflammation, 2 pituitary apoplexy, and 6
tumours).16

PROBLEMS IN AGREEING
MANAGEMENT GUIDELINES

At one extreme is the probably correct view that
overall this is a relatively easy condition to diagnose
with a high probability of full recovery and a low
chance of missing major treatable alternative diag-
noses. This points at least in theory to a fairly ‘‘hands
off’’ approach.

The opposite often happens in practice. Patients
themselves can be extremely worried, they present to

relatively inexperienced doctors in eye unit or hos-
pital emergency department. Some are admitted to
hospital and over-investigated because the diagnosis
is treated as one of ‘‘exclusion’’ at the end of a lengthy
process.

Is it possible to bridge these two contradictory
realities with the patient expectation for investigation,
fear of missing major diagnoses of medicolegal
significance, the widely varied levels of experience
of doctors involved and differences in ease of access to
imaging?

SUGGESTING A PRACTICAL
APPROACH

At Presentation

We think this condition needs to be a positive
diagnosis, made by a doctor (ophthalmologist or

TABLE 1 Continued

Current clinical practice: all of the
following (Pane et al., 2006)32 Evidence from literature review Reference

86% 6th nerve palsy had complete
recovery after 6 years. Recovery is
usually complete by 3 months.

13

Investigations
MRI brain (plus MRA or CTA brain third

nerve palsy only) if the palsy has not
started to resolve by 3 months after
onset or new neurologic symptoms or
signs develop at any stage

MRI brain in patients over 50 years with
isolated ocular motor palsies identi-
fied other causes (neoplasms, infarcts,
aneurysms, demyelination, pituitary
apoplexy) in 43/268 (16.5%).
Tamhankar et al. found (4.7%) with 4th
and 6th nerve palsy had other
causes.16 once giant cell arteritis was
excluded (infarction, lymphoma, and
meningioma).

4, 16, 25

Treatment
Treat risk factors (smoking, cholesterol,

blood pressure, improve diabetic
control): this could prevent a heart
attack or stroke in the future

14% of patients with microvascular sixth
nerve palsy died; 7% from cardiac
causes in follow-up period (range 2–13
years).

11

Commence long term low dose aspirin
(unless contraindicated) to decrease
future vascular risk

Retrospective case-control study of 100
patients with microvascular nerve
palsy associated with diabetes and/or
hypertension found 34% were using
aspirin compared with 30.1% of dia-
betic/hypertensive patients without a
microvascular nerve palsy. Patients
with microvascular cranial nerve palsy
have a significantly lower rate of
strokes and transient ischaemic attacks
compared to the control group (6%
versus. 23.9%) possibly due to earlier
use of aspirin.

23

Botulinum toxin injections to the
ipsilateral medial rectus 3 months
post 6th nerve palsy

Four RCTs on the therapeutic use of
botulinum toxin in strabismus (due to
any cause) have shown varying
responses. Complication rates for use
of Botox or Dysport ranged from 24%
to 55.54%.

44
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neurologist with adequate experience) from initial
presentation, and suggest the following criteria:
(1) An isolated complete pupil-sparing third or

isolated fourth or sixth nerve palsy
(2) Aged 50 years or over
(3) ESR less than 30 and normal CRP
(4) Known vascular risk factors: at least one of diabetes,

hypertension, raised cholesterol or smoking.
If this is not possible, a senior clinician should

decide if admission is indicated.
Patients diagnosed with microvascular palsies, as

defined above, should not be sent home until GCA
has been excluded. An unenhanced CT brain scan at
presentation is not indicated, as this does not increase

diagnostic sensitivity.18 All patients should have
bloods sent for glucose and lipid profile and blood
pressure taken to screen for diabetes, hypertension,
and high cholesterol to assess cardiovascular disease
risk, as cardiac risk is high in patients with micro-
vascular nerve palsies.11,27

Patients with atypical features and those550 years
old need to be seen urgently, ideally within 24 hours,
by an appropriate specialist who can decide on how to
investigate further according to the presentation.
Assessment by an orthoptist to confirm an isolated
ocular motor nerve palsy (using a Hess chart) may be
helpful at this juncture, especially if there is diagnostic
doubt.

FIGURE 4 Management of microvascular nerve palsies.
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There are no trials on how to treat microvascular
non-arteritic palsy, presumably because of the excel-
lent rate of recovery. Common sense suggests
that pain could be treated with non-steroidal anti-in-
flammatories and possibly a tricyclic antidepressant.
In view of the high risk of stroke and cardiovascular
disease, it is reasonable to start secondary prevention
with aspirin where there are no contraindications and
address any vascular risk factors. If they cannot
tolerate aspirin, consider clopidogrel.

Practical management of double vision is with
patching or Fresnel prisms (obtained via orthoptists’
input) as appropriate. The UK Driver and Vehicle
Licensing Authority guidance states that patients
should cease driving on developing double vision. If
the diplopia is controlled by a patch or Fresnel prisms,
they may drive.42

We propose the use of an information sheet
(Supplementary Figure 1).

At 12-Week Review

Patients should be advised to present earlier to eye
unit emergency department if their symptoms
worsen.

All patients should be seen at about 12 weeks and
if recovery is not considerable, contrast-enhanced
MRI of brain and orbit should be requested. If the
imaging is normal and the oculomotor nerve palsy is
still isolated, it is still likely this is microvascular in
origin, as 15–20% do not recover.2,13

However, the clinician should be aware this is
atypical and repeat a detailed clinical history for other
symptoms such as weight loss, fever, shortness of
breath, and a full systemic and neurological examin-
ation. If there is any doubt about other symptoms,
other investigations, including chest x-ray (for lymph-
adenopathy in sarcoidosis or lymphoma) and blood
tests (e.g., antinuclear antibody [ANA] and anti-
neutrophil cytoplasmic antibody [ANCA] for vascu-
litis, tumour markers for paraneoplastic syndromes),
may be needed. If these are also normal, consider a
lumbar puncture. Such patients should be reviewed
again at 24 weeks.

Patients with isolated microvascular ocular
motor nerve palsies are currently managed by a
combination of ophthalmologists, neurologists,
neuro-ophthalmologists, acute physicians, and stroke
physicians. A single agreed clinical pathway after
their initial presentation would be ideal.
Neuro-ophthalmologists are best placed to diagnose,
monitor, and manage these patients, with support
from orthoptists. If not available, patients are
best seen in a clinic led by any of the above
specialists with a ‘‘special interest’’ and close liaison
with others.

CONCLUSION

There is a great deal of evidence for the existence of a
clinically uniform entity with a remarkably good
prognosis of non-arteritic microvascular extraocular
palsies. The controversies are around the clinical
uncertainty at presentation. The risks of missing
important alternative diagnoses at presentation are
low as long as skilled clinical examination is sure of
on isolated oculomotor palsy and the patients is over
50 years of age. Under 50 years, oculomotor palsies
must always been investigated, as the incidence of
other causes is high (63%).43 We suggest a pragmatic
‘‘user friendly’’ approach to diagnosis and manage-
ment from initial presentation (Figure 4).
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