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Resolution of Diminished Olfactory Sensation
After Treatment of Bilateral Ophthalmic Segment
Aneurysms With Flow Diversion: Case Report

BACKGROUND AND IMPORTANCE: Olfactory tract dysfunction due to an unruptured
intracranial aneurysm is rare. We present a case in which a patient with impaired
olfaction related to bilateral internal carotid artery aneurysms experienced subjective
and quantitative objective improvement of olfactory sensation after treatment of
ophthalmic segment aneurysms with flow diversion.

CLINICAL PRESENTATION: A 44-year-old woman presented with hyposmia and bilateral
ophthalmic segment internal carotid artery aneurysms. The symptom of hyposmia,
worsening over a period of several months, was suspected to be due to mass effect
from bilateral unruptured ophthalmic segment aneurysms pressing on the olfactory
tracts. Each aneurysm was treated with a Pipeline embolization device (PED). Follow-up
angiography at 5 months showed occlusion of both aneurysms. The patient experi-
enced subjective improvement in olfaction and complete objective resolution of her
hyposmia as measured by the validated University of Pennsylvania Smell Identification
Test (UPSIT).

CONCLUSION: Intracranial aneurysms causing dysfunction of olfactory sensation due
to mass effect upon the olfactory tract can be successfully treated with flow diversion.
Flow diversion should be considered as one of the treatment options for patients with

cranial nerve dysfunction due to unruptured intracranial aneurysms.

KEY WORDS: Aneurysm, Anosmia, Olfactory tract, Pipeline embolization device

Neurosurgery 74:E226-E229, 2014

DOI: 10.1227/NEU.0000000000000127

www.neurosurgery-online.com

Cranial nerve dysfunctions due to unrup-
tured intracranial aneurysms are relatively
common; olfactory tract dysfunction
due to intracranial aneurysms, however, is rare.
We describe a case of a patient with hyposmia
due to bilateral ophthalmic segment internal
carotid artery aneurysms who was successfully
treated with flow diversion.

Clinical Presentation

A 44-year-old woman was referred with a diag-
nosis of bilateral unruptured ophthalmic segment
internal carotid artery aneurysms. The patient
had experienced subjective symptoms of blurred
vision, double vision, and diminished sensations
of taste and smell for 8 months prior to being
evaluated. Investigation at an outside institution
included a computed tomographic angiogram
(CTA) of the brain that confirmed bilateral oph-
thalmic segment aneurysms (Figure 1). Further
imaging, including axial (Figure 2A) and coronal
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(Figure 2B) T1-weighted magnetic resonance
imaging with gadolinium, demonstrated mass
effect upon the basal frontal lobes and olfactory
tract by the dome of the larger 1-cm, left-sided
ophthalmic segment aneurysm OSA with minimal
edema seen on the axial (Figure 2C) T2 fluid
attenuated inversion recovery image.

After consideration of several treatment options,
including surgical clipping, coil embolization, and
flow diversion, it was felt that the optimal strategy
to obtain thrombosis and involution of the aneu-
rysms would be flow diversion with Pipeline
embolization devices (eV3). Prior to treatment,
quantitative assessment of olfactory sensation with
the University of Pennsylvania Smell Identifica-
tion Test (UPSIT) was done; the score was 26/40,
indicating moderate hyposmia.

Endovascular Procedure

The patient was given aspirin (325 mg) and
clopidogrel (75 mg) for 5 days prior to the
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FIGURE 1. Three-dimensional computed tomographic angiogram showing
mirror ophthalmic segment aneurysms (OSA).

procedure. Platelet aggregation testing demonstrated adequate
platelet inhibition by both medications. The procedure was done
under general anesthesia. A Neuron 070 guide catheter (eV3) was
placed in the proximal petrous segment of the internal carotid
artery and an angiogram was done. A Marksman microcatheter
(eV3) was advanced under roadmap guidance and positioned in
the middle cerebral artery. A4 mm X 18 mm PED was deployed
in the internal carotid artery across the neck of the aneurysm.
Final angiograms showed good positioning of the PED with
contrast stasis within the aneurysm dome (Figure 3). The patient
awakened from general anesthesia at her neurological baseline.

One month following Pipeline embolization of her symptom-
atic left ophthalmic aneurysm, the patient underwent Pipeline
embolization of the smaller (7 mm) right ophthalmic segment ICA
aneurysm. The same technique and device size used for the left
sided lesion were employed for the right side, and the procedure
was uncomplicated.

Clinical and Angiographic Follow-up

In May 2012, the patient returned for a follow-up appointment
and reported that her sense of smell and taste had improved over
the months following her treatment. A 5-month follow-up
cerebral angiogram showed complete occlusion of both aneurysms

NEUROSURGERY

FLOW DIVERTER OLFACTORY TRACT DECOMPRESSION

(Figure 4). Incidental treatment-related asymptomatic stenosis was
also noted within the proximal parts of both devices (49% on the
right and 47% on the left). During this visit the patient underwent
repeat quantitative olfaction assessment with the UPSIT and was
found to have an improved score (30/40), but was still within the
range of moderate hyposmia. Another follow-up angiogram done
6 months later showed no change in the stenosis on the right and
improvement on the left to 33%. A final UPSIT done 11 months
after the initial endovascular procedure showed an improved score
of 35/40, indicating normal olfaction. The patient’s subjective
improvements in olfactory sensation correlated with the radio-
graphic occlusion of her bilateral ophthalmic segment aneurysms,
and her final objective testing showed a greater than 1 standard
deviation improvement from moderate hyposmia to normal smell
sensation.

DISCUSSION

Flow diversion is a relatively new technique for the treatment of
intracranial aneurysms, and holds promise as the least invasive
method to reduce mass effect of intracranial aneurysms causing
cranial nerve dysfunction. Insertion of a flow diverter results in
disruption of blood inflow and outflow of the aneurysm and alters
the vector of blood flow within the parent vessel lumen." This results
in immediate reduction of pulsation upon the affected cranial nerve.
Over time, after placement of the device, the aneurysm typically
undergoes progressive thrombosis and occlusion. After endotheli-
alization of the device has occurred, the parent vessel has been
remodeled and the intra-aneurysmal thrombus resorbs and
involutes."

Several case series have shown resolution or improvement of
symptomatic cranial nerve dysfunction after treatment with
either clipping or coiling.”'* While most reports concern third
nerve palsy due to posterior communicating artery aneurysms,
the same principles have been seen with and applied to aneurysms
causing various other cranial nerve palsies.”® Only 1 previous case
of anosmia due to aneurysmal mass effect has been reported, and
this was from an anterior communicating artery aneurysm.""

The University of Pennsylvania Smell Identification Test
(UPSIT) consists of 40 different “scratch and sniff” odors and
is a quick self-administered test in which the patient is asked to
match the odorant with the correct answer in a multiple-choice
format. The total number of correct items is added and the sum is
compared to subjects matched for age and sex.'” Test results may
be classified as either normal, hyposmic (mild, moderate or severe),
anosmic or suggestive of malingering. The test-retest reliability of
the UPSIT exceeds 0.9,'*"> and the test score correlates with other
lengthy olfactory tests including the traditional olfaction detection
threshold test which uses phenyl-ethyl-alcohol.'>'®

Possible mechanisms of improvement of cranial neuropathy with
treatment of aneurysms include reduction of direct mass effect
upon the nerve, reduction of the inflammatory process causing
neuropathy, and diminution of the pulsations causing a water-
hammer effect upon the nerve.”*”*!7 Advocates of surgical
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FIGURE 2. Axial (A) and coronal (B) T1 weighted magnetic resonance imaging with gadolinium demonstrating mass effect upon basal frontal lobelolfactory tract by the dome
of the larger lefi sided ophthalmic segment aneurysm. Axial fluid attenuated inversion recovery image (C) shows the left and right aneurysms with minimal, if any, signal change
to indicate edema.

decompression argue that aneurysm embolization with coils or ~ a water-hammer effect of arterial pulsation appears to be a factor in
liquid embolic agents cannot provide mechanical decompression of ~ cranial nerve dysfunction in this setting, and can be reduced with
the injured nerve and is therefore an inferior option.'® However,  embolization of the aneurysm.” Endovascular treatment may be
advantageous over surgery in that it does not carry a risk of nerve
injury from manipulation of the compromised nerve and artery.

FIGURE 4. Five-month follow-up left lateral digital subtraction angiography
FIGURE 3. Unsubtracted lateral angiogram, the Pipeline embolization device showing occlusion of the ophthalmic segment aneurysm from the normal cir-
is seen and contrast stasis is noted within the aneurysm. culation. Asymptomatic proximal in-stent stenosis is noted.
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Endovascular treatment with flow diversion is very promising
technology that offers the purported advantages of both open
surgery and coil embolization. The immediate effect of flow diver-
sion is an alteration in intra-aneurysmal flow dynamics and a
reduction in the intensity of pulsations. As the stent undergoes
endothelialization and complete thrombosis of the aneurysm
occurs, the subsequent resorption of the organized thrombus
and involution of the aneurysm dome produces a direct decom-
pression of the injured nerve.

CONCLUSION

To our knowledge, this is the second report of hyposmia due to
an unruptured intracranial aneurysm, the first case of this finding
due to bilateral ophthalmic artery aneurysms, and the first
case report of flow diversion with a flow diverter resulting
in subjective and objective improvement in olfaction. Flow
diversion should be considered a routine part of the treatment
algorithm for patients with cranial nerve dysfunction due to
unruptured intracranial aneurysms.
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