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REVERSAL OF SEVERE SPECT ASYMMETRY

AFTER VENOUS EXTRA-INTRACRANIAL HIGH FLOW
BYPASS IN A PATIENT SUBMITTED TO THERAPEUTIC
INTERNAL CAROTID OCCLUSION

Case report

Jorge Marcondes’, Anténio Aversa’, Marcio Pecanha’,
Flavio Domingues’, Fernanda Nascimento’®, Charles André’,
Gabriel Freitas®, Feliciano Azevedo®, Maria Exposito”

ABSTRACT - Therapeutic occlusion of the internal carotid artery is the main option for the treatment of the
symptomatic intracavernous internal carotid artery aneurysms, but the issue of the best way of doing the
balloon test occlusion (BTO) regarding prediction of future ischemic events remains debatable. Single photon
emission computerized tomography (SPECT) has been offered as one of the best option of monitoring regional
cerebral blood flow (rCBF) during the BTO, where severe asymmetry is predictive of delayed ischemia. We
describe a case of important SPECT asymmetry during BTO clinically negative and its complete reversal with
carotid occlusion after extra-intracranial bypass with high flow safenous vein bypass between the cervical
carotid artery and the middle cerebral artery.

KEY WORDS: giant intracavernous aneurysm, cerebral revascularization, carotid artery occlusion, saphenous
vein graft, SPECT.

Reversao de importante assimetria ao SPECT apds bypass venoso de alto fluxo extra-intracraniano em
paciente submetido a oclusdo terapéutica da cardtida interna: relato de caso

RESUMO - Oclusao terapéutica carotidea ainda é a principal escolha para o tratamento dos aneurismas
sintométicos da artéria carétida interna ao nivel do seio cavernoso.Existem controvérsias em relacdo a obtencao
de testes com maior valor preditivo em relacdo a complicagdes isquémicas futuras durante a realizacdo do
teste de oclusao carotideo por baldo. A tomografia computorizada de emissao de foton Unico (SPECT) tem
sido defendida como uma opcao para a melhor avaliacao do fluxo sanguineo regional cerebral, onde evidente
assimetria é indicativa de isquemia tardia. Descrevemos um caso de importante assimetria ao SPECT durante
o teste clinicamente negativo e sua reversdo completa apds anastomose extra-intracraniana com interposicao
de veia safena magna (alto fluxo) entre a artéria carétida cervical e a artéria cerebral média.

PALAVRAS-CHAVE: aneurisma gigante intracavernoso, revascularizacdo cerebral, anastomose vascular, fluxo
sanguineo cerebral, SPECT.

Therapeutic internal carotid occlusion remains as
strategic option for the treatment of complex symp-
tomatic aneurysms of the cavernous and petrous seg-
ments of the internal carotid artery (ICA) or neck and
cranial base tumors encasing the carotid artery’. It
has a central role in the management of intracaver-

nous carotid aneurysms that presents with progressi-
ve ophthalmoplegia, documented enlargement on
image tests, subaracnoid hemorrhage, epistaxis or
intolerable facial pain. Careful analysis of the poten-
tial contraindications of carotid occlusion, however,
should be considered. Absolute contraindication are
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Fig 1. Digital subtraction angiography showing a giant aneurysm

with its origin in the right horizontal segment of the cavernous
carotid artery.

the situations that predict major risk for ischemic
events due to inadequate cerebral blood flow (CBF)
reserve, as severe contralateral carotid stenosis, car-
diac failure, presence of vasospasm, angiographic evi-
dence of absent or insufficient intracranial collate-
rals?. Since the balloon test occlusion became the gold
standard for the assessment of the carotid hemodi-
namic reserve, it has been enhanced in its preditive
value for cerebral ischemia by means of adjunctive
measurements. Standard et al.? introduced the hypo-
tensive challenge, using an intravenous infusion of
nitroprusside to reduce the systolic blood pressure
to 70% of the baseline (extending the occlusion time
for extra 15 minutes — total of 30 minutes of ballon
test occlusion (BTO)). They reported an increase in 20%
of patients developing deficits when hypotension
was added to the test.

Qualitative (SPECT) and quantitative (xenon-CT
CBF) analysis during test occlusion were introduced
to help define the subgroup of patients at risk for ce-
rebral ischemia even after successful clinical testing.
Severe asymetry on the SPECT has been suggested
as predictive of poor hemodynamic reserve* as well
as CBF values below 30 ml/100g/min on the xenon-
CT test®. In those patients that failed the BTO test, an
EC-IC bypass procedure has been advocated in an
attempt of increase the hemodynamic support to
the territory at risk.

Since Yasargil's description of his first cases of
the bypass between the superficial temporal artery

and the middle cerebral artery®, this became an im-
portant adjunct to the management of the ICA sac-
rifice. Although the use of saphenous vein as a larger
conduit, instead of the EC-IC bypass using superfi-
cial temporal artery, has being increasingly used’# it
remains to be proven if it is safer and how should
the decision be made regarding which type of by-
pass should be selected®. Cerebral perfusion tests,
like SPECT, could be one of the parameters to be con-
sidered in the decision-making process regarding
grouping patients in high or low risk for delayed is-
chemic events.

CASE

A 35-years-old woman presented with unilateral right
frontal headaches associated with progressive decrease
in right visual accuity. A CT scan depicted a parasellar mass,
with uniform contrast enhancement, in the right caver-
nous sinus region. Her neurological performance was oth-
erwise normal. A digital carotid angiography showed a
giant transitional type carotid cavernous aneurysm (Fig 1).

After medical clearance and informed consent signed
up she went for the HUCFF BTO-SPECT protocol, wich inclu-
ded anticoagulation with heparin (5000 Ul) during the
procedure. A balloon was placed in the petrous carotid
artery and inflated untill complete stop of the anterograde
flow was assured. Contralateral ICA injection showed a
good cross-filling from the left ICA. Cortical veins filled in
both hemispheres at the same time. Hypotension challen-
ge was induced with nitroprusside infusion aiming 30%
reduction of the mean arterial pressure in the last 15 min-
utes of the test and Serial neurological examination was
performed every 2 minutes during 30 minutes.

After first 15 minutes of inflation of the balloon and
already during the hypotensive challenge the IV infusion
of the 99mTc-ECD'® was completed. She did not presented
any neurological symptoms or signs during the test. After
the occlusion time, the catheter was withdrawn and she
was sent for the SPECT imaging at the Nuclear Medicine
Service. Despite the patient being asymptomatic during
the occlusion time, the SPECT images showed an hypo-
perfusion “ infarct-like” image on the right middle cerebral
territory (Fig 2).

Based on the results of the test and considering the
threat of future ischemic events, particularly in a young
patient, it was decided for the high flow saphenous vein
bypass between the right cervical carotid artery and the
middle cerebral artery. During the operation, there was
an atherosclerotic “ bleb” already intradural, passing thro-
ugh the elevated parasellar dura (aneurysm mass), con-
firming angiographic impression of transicional-type of
carotid cavernous aneurysm. We proceeded with anasto-
mose of a saphenous vein segment to the cervical ICA
and, distally, to the middle cerebral artery, with cerebral
protection during the procedure.. After verifying good
bypass flow, the cavernous segment of the ICA was defi-
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nitely trapped by ligating its cervical portion and clipping
the intracranial one just distal to the aneurysm. Trapping
of the aneurysm with complete isolation from the circula-
tion will decrease the chance of rupture by backward flow
and will enhance the bypass patency by interruption of
the competitive ICA continued perfusion. Postoperativelly
she was maintained euvolemic and under aspirin therapy.

Fig 2. SPECT images during BOT
with hypotensive challenge. Clear
asymmetry with major hypo-
perfusion in the right middle ce-
rebral territory.

Bypass pulse palpation is usually difficult due to postop-
erative soft tissue edema. A transcranial doppler confirmed
the shunt patency. CT showed the aneurysm thrombosis
and no evidence of ischemic changes in the area of the
middle cerebral trapping for the anastomose. Follow up
angiogram showed bypass patency (Fig 3 A and B).

The 99mTc-ECD SPECT image after the bypass and ca-

Fig 3. A. Frontal view of the high
flow venous channel to the right
middle cerebral artery.Arrows
pointing to the anterior cerebral
vessels perfusion. B. Lateral view
of the bypass depicting the flow
to the entire right cerebral hemi-
sphere.
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rotid occlusion showed clear perfusion symmetry of the
CBF (Fig 4). The patient is asymptomatic and with good
flow in the graft one year after the ICA occlusion .

DISCUSSION

The balloon occlusion test associated to either
guantitative or qualitative adjunctive assesment of
the carotid reserve followed by therapeutic defini-
tive occlusion is safe and effective treatment for sel-
lected lesions involving the internal carotid artery.
The xenon-CT is very popular in many neurosurgical
centers due to its assimilation in CT scanners with-
out major expenses, accurate quantitative assesment
of the blood flow and easy interpretation. Disad-
vantages include its anesthetic properties, the “ flow
activation phenomenon” that induces artefacts in
the images and difficulties in the CBF quantification.
There is also the risk associated to the transporta-
tion of the patient to the CT suite with the balloon
occluding the ICA.

Transcranial doppler imaging has been reported
during balloon occlusion test. In a recent study, Ec-
kert et al. reported that TCD was predictive of de-
layed ischemia due to hemodynamic compromise’’.
SPECT imaging is an acceptable adjunct and, differ-
ently the xenon-CT, is capable of asses the CBF after
the test is completed.The first pass uptake proper-
ties of the SPECT imaging will show up the CBF at
the time of the occlusion associated to the hypo-
tensive challenge.We ellected the SPECT as adjunct
in our protocol because of its advantages and ready
accessibility in our Institution.

Fig 4. Reversal of the asymmet-
ric perfusion on the SPECT im-
aging after the bypass.

Mathis et al.'? reported 500 cases of BTO with
only 3.2% complications rate, being 1.2% transient
and 0.4% permanent neurological deficits. Few stud-
ies have demonstrated the long term risk for delayed
stroke.Link, Tomsick and Tew reported balloon oc-
clusion of the ICA for unclipable aneurysms between
1978 and 1997, with sixty patients surviving at least
6 months. Four delayed infarcts ocurred at 6, 24, 30
and 60 months after occlusion'®. Fox et al.'* described
a series of 68 patients treated with proximal carotid
occlusion with detachable balloons and an incidence
of 13.2% of delayed ischemic complications. Dare
et al.” also had two patients with delayed ischemic
complications in spite of early clinical tolerance to
BTO test with hypotensive challenge. Both of them
showed severe SPECT assymetry during the test. Ori-
gitano et al.’® reported four delayed ischemic events
in 18 patients that underwent permanent ICA oc-
clusion despite negative BTO, during treatment of
patients harboring cranial base tumors.

Our case is included in the debate of conflicting
directions toward the controversy of prophylactic
bypass surgery when confronted with an adjunctive
CBF assesment that depicts clear compromise of the
collateral circulation. Centers with well known ex-
pertise in cerebrovascular surgery have recommen-
ded the EC-IC bypass in all patients with indication
of therapeutic carotid occlusion because of the fu-
ture complications of the procedure’. Schmiedek
et al.’® have even demonstrated significantimprove-
ment of the cerebrovascular reserve capacity using
Xe-CT associated to the acetazolamide challenge
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after bypass surgery in patients with recurring cere-
bral ischemia due to ICA occlusion. Although the
EC-IC bypass procedures are not devoid of compli-
cations® the literature shows a recent trend toward
the use of venous “ high flow” conduits, with the flow
rate close to the normal at the middle cerebral ar-
tery, and an observed higher rate of long term pa-
tency®°,

In conclusion, the SPECT images after high flow
bypass and carotid sacrifice showing the hemispheric
improvement of the perfusion in our patient contri-
butes to the recent trend toward protection from
late hemodynamic cerebral infarction in this setting.
Cerebral revascularization and parent artery occlu-
sion (trapping) should be seriously considered in pa-
tients harboring cavernous carotid aneurysms that
are impossible to be clipped , and failed the BTO-
SPECTtest by developing acute neurological symp-
toms or having severe CBF compromise.
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