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Diagnostic Challenge

Answer

Amy Louis-Bayliss, MD"; Brian Deady, MD'

The correct diagnosis is ¢) intracranial aneurysm.

The patient’s physical examination findings demon-
strate a left cranial nerve III/oculomotor palsy (OMP)
with pupillary involvement. A small left subarachnoid
hemorrhage was found on computed tomography (CT)
of the head. CT angiography demonstrated a large
posterior communicating artery aneurysm causing the
compressive neuropathy (Figure 2).

Ophthalmoplegic migraine is a recurrent headache
associated with paresis of one or more ocular nerves. It
is very uncommon outside the pediatric and young
adult population and therefore a less likely cause of our
patient’s symptoms. This “cranial neuralgia” can
sometimes cause permanent deficits.'

Traumatic cranial nerve palsies result from severe
blows to the head, often with skull fractures and a
history of loss of consciousness.>* This is not suggested
from our patient’s history and presentation.

Ischemic third nerve lesions present with pupillary
sparing up to 90% of the time. This is secondary to
lack of damage to the superficial periphery of the third
nerve, where the majority of pupillomotor fibers are
thought to pass.’ Risk factors for microvascular disease
are often present and include diabetes, hypertension,
and increased cholesterol. Our patient had pupillary
involvement, and although an ischemic cause is still
possible, his lack of risk factors makes this diagnosis
less likely.

OMP secondary to giant cell arteritis is most often
concomitant with other cranial nerve deficits and
clinical signs suggestive of the diagnosis. Patients
present with temporal artery tenderness, unilateral
vision loss, and jaw claudication,®” which our patient
did not have.

COMMENTARY

The oculomotor nerve supplies the levator muscle of
the eyelid and the four extraocular muscles: medial
rectus, superior rectus, inferior rectus, and inferior
oblique. It also causes pupillary constriction via
parasympathetic fibres that innervate the smooth
muscle of the ciliary body and iris sphincter.?

Deficits resulting from OMP can cause “external
dysfunction,” including ptosis and paralysis of eye
adduction, elevation, and depression, or ‘“internal
dysfunction” manifested by a large, unreactive or
sluggish pupil. For isolated OMPs, the degree of
external and internal dysfunction can be used to
determine the type and urgency of evaluation required®
(Table 1).

Complete internal dysfunction with any external
dysfunction should be assumed to be due to aneurysal
compression until proven otherwise.*'® These aneu-
rysms most commonly occur in the posterior commu-
nicating artery; however, aneurysms involving the
internal carotid artery and basilar artery have also
been reported.>'" Imaging options for diagnosis include
computed tomographic angiography (CTA), contrast-
enhanced magnetic resonance imaging with magnetic
resonance angiography (MRA), and cerebral angiogra-
phy. CTA and MRA have a sensitivity of 95 to 98.5%
for the detection of aneurysm in a patient with a third
nerve palsy; therefore, cerebral angiography, although
often considered the gold standard, is not as routinely
used given its invasive nature.**"> Once an aneurysm is
suspected, imaging should proceed emergently because
of the high associated risk of potentially fatal
subarachnoid hemorrhage.

From the *Emergency Department, Credit Valley Hospital, Mississauga, ON, and the TEmergency Department, Royal Columbian Hospital, New

Westminster, BC.

Submitted March 29, 2010; Revised September 13, 2010; Accepted September 13, 2010.

This article has been peer reviewed.

© Canadian Association of Emergency Physicians

DECKER, G

https://doi.org/10.2310/8000.2011.110265 Published online by Cambridge University Press

CJEM 2011;13(6):413-415

CJEM « JCMU

DOI 10.2310/8000.2011.110265A

2011;13(6) 413


https://doi.org/10.2310/8000.2011.110265

Louis-Bayliss and Deady

Figure 2. Head computed tomographic angiogram demon-
strating a large left posterior communicating artery aneurysm
(arrow).

Sparing of the pupillary sphincter with palsied
extraocular muscles is almost never caused by an
aneurysm, with minimal case reports reported in the
literature.®1%1¢ If the pupil is spared, the OMP is most
commonly caused by ischemic injury.®*” Close
observation is an appropriate diagnostic option if the
patient has known risk factors for vascular disease.'

Table 1. Imaging recommendations based on degree of
internal/external extraocular motor dysfunction®

Internal and external Risk of Recommended

dysfunction aneurym imaging

Internal dysfunction Highest MRI/MRA, CTA

"blown/partial pupil” If negative,

with external consider cerebral

dysfunction angiography

Internal dysfunction Minimal No imaging

without external

dysfunction

No internal dysfunction Low if isolated No imaging;

with complete external observe

dysfunction

No internal dysfunction Uncertain; may be ~ MRI/MRA, CTA

with incomplete evolving If negative,

external dysfunction consider cerebral
angiography

CTA = computed tomographic angiography; MRA = magnetic resonance angiography;
MRI = magnetic resonance imaging.
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The treatment goal of aneurysmal third nerve palsy
is prevention of subarachnoid hemorrhage. This is
achieved either by neurosurgical clipping or endovas-
cular coiling.">!®

Competing interests: None declared.

Keywords: cranial nerve palsy, posterior communicating artery
aneurysm, subarachnoid hemorrhage

REFERENCES

1. Headache Classification Committee of the International
Headache Society. The International classification of head-
ache disorders. Cephalalgia 2004;24:1.

2. Biousse V, Newman NJ. Third nerve palsies. Semin Neurol
2000;20:55, doi:10.1055/5-2000-6833.

3. Eyster EF, Hoyt WF, Wilson CB. Oculomotor palsy from
minor head trauma. An initial sign of basal intracranial
tumor. FAMA 1972;220:1083, doi:10.1001/jama.220.8.1083.

4. Levy RL, Geist CE, Miller NR. Isolated oculomotor palsy
following minor head trauma. Neurology 2005;65:169,
doi:10.1212/01.wnl.0000167288.10702.03.

5. Keane JR, Ahmadi J. Most diabetic third nerve palsies are
peripheral. Neurology 1998;51:1510.

6. Loffredo L, Parrotto S, Violi F. Giant cell arteritis,
oculomotor nerve palsy, and acute hearing loss. Scand 7
Rbeumatol 2004;33:279, doi:10.1080/03009740410006178.

7. Day A, Malik N. Giant cell arteritis presenting as painful
third nerve palsy. Br 7 Hosp Med 2006;67:383.

8. Lee SH, Lee SS, Park KY, Han SH. Isolated oculomotor
nerve palsy: diagnostic approach using the degree of external
and internal dysfunction. Clin Neurol Neurosurg 2002;104:
136, doi:10.1016/S0303-8467(02)00008-2.

9. Jacobson DM. Relative pupil-sparing third nerve palsy:
etiology and clinical variables predictive of a mass. Neurology
2001;56:797.

10. Lee AG, Onan HW, Brazis PW, Prager TC. An imaging
guide to the evaluation of third cranial nerve palsies.
Strabismus 1999;7:153, doi:10.1076/stra.7.3.153.639.

11. Satyarthee GD, Mahapatra AK. Unusual neuro-ophthalmic
presentation of anterior communicating artery aneurysm
with third nerve paresis. 7 Clin Neurosci 2004;11:776,
doi:10.1016/}.jocn.2003.11.016.

12. Jacobson DM, Trobe JD. The emerging role of magnetic
resonance angiography in the management of patients with
third cranial nerve palsy. Am J Ophthalmol 1999;128:94,
doi:10.1016/50002-9394(99)00107-5.

13. Brisman JL, Song JK, Newell DW. Cerebral aneurysms. N
Engl 7 Med 2006;355:928, doi:10.1056/NEJMra052760.

14. Kupersmith MJ. Magnetic resonance angiography and
clinical evaluation of third nerve palsies and posterior
communicating artery aneurysms. 7 Newrosurg 2006;105:
228, doi:10.3171/jns.2006.105.2.228.

15. McFadzean RM, Teasdale EM. Computerized tomography
angiography in isolated third nerve palsies. 7 Neurosurg 1998;
88:679-85, doi:10.3171/jns.1998.88.4.0679.

CJEM « JCMU


http://dx.doi.org/10.1055%2Fs-2000-6833
http://dx.doi.org/10.1055%2Fs-2000-6833
http://dx.doi.org/10.1001%2Fjama.220.8.1083
http://dx.doi.org/10.1001%2Fjama.220.8.1083
http://dx.doi.org/10.1212%2F01.wnl.0000167288.10702.03
http://dx.doi.org/10.1212%2F01.wnl.0000167288.10702.03
http://dx.doi.org/10.1080%2F03009740410006178
http://dx.doi.org/10.1080%2F03009740410006178
http://dx.doi.org/10.1016%2FS0303-8467%2802%2900008-2
http://dx.doi.org/10.1016%2FS0303-8467%2802%2900008-2
http://dx.doi.org/10.1076%2Fstra.7.3.153.639
http://dx.doi.org/10.1076%2Fstra.7.3.153.639
http://dx.doi.org/10.1016%2Fj.jocn.2003.11.016
http://dx.doi.org/10.1016%2Fj.jocn.2003.11.016
http://dx.doi.org/10.1016%2FS0002-9394%2899%2900107-5
http://dx.doi.org/10.1016%2FS0002-9394%2899%2900107-5
http://dx.doi.org/10.1056%2FNEJMra052760
http://dx.doi.org/10.1056%2FNEJMra052760
http://dx.doi.org/10.3171%2Fjns.2006.105.2.228
http://dx.doi.org/10.3171%2Fjns.2006.105.2.228
http://dx.doi.org/10.3171%2Fjns.1998.88.4.0679
http://dx.doi.org/10.3171%2Fjns.1998.88.4.0679
https://doi.org/10.2310/8000.2011.110265

16. Lustbader JM, Miller NR. Painless, pupil-sparing but other-
wise complete oculomotor nerve paresis caused by basilar
artery aneurysm. Case report. Arch Ophthalmol 1988;106:583.

17. Chou KL, Galetta SL, Liu GT, et al. Acute ocular motor
mononeuropathies: prospective study of the roles of

For the challenge, see page 398.

CJEM « JCMU

https://doi.org/10.2310/8000.2011.110265 Published online by Cambridge University Press

The weak eye

neuroimaging and clinical assessment. 7 Neurol Sci 2004;
219:35, doi:10.1016/}.jns.2003.12.003.

18. Ahn JY. Clipping vs coiling of posterior communicating

artery aneurysms with third nerve palsy. Neurology 2006;66:
121, doi:10.1212/01.wnl.0000191398.76450.c4.

2011;13(6) 415


http://dx.doi.org/10.1016%2Fj.jns.2003.12.003
http://dx.doi.org/10.1016%2Fj.jns.2003.12.003
http://dx.doi.org/10.1212%2F01.wnl.0000191398.76450.c4
http://dx.doi.org/10.1212%2F01.wnl.0000191398.76450.c4
https://doi.org/10.2310/8000.2011.110265


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    34.02000
    34.02000
    34.02000
    34.02000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    8.49600
    8.49600
    8.49600
    8.49600
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


