Case Report

Peduncular Hallucinosis in a Patient with
Subclavian Steal Syndrome: Usefulness of
Doppler Ultrasonography
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ABSTRACT: The subclavian steal syndrome is charac-
terized by retrograde flow within a vertebral artery
ipsilateral to proximal subclavian artery high-grade
stenosis or occlusion. It can cause vertebrobasilar
insufficiency and hence diverse brainstem symptoms.
Peduncular hallucinosis consists of visual images of
brief duration that are related to thalamic or rostral
brainstem lesions. We describe a patient with pedun-
cular hallucinosis in the setting of subclavian steal
syndrome. Inducing a hemodynamic challenge to the
vertebrobasilar circulation elicited the patients visual
symptoms. Thus, careful ultrasonographic evaluation
with dynamic testing contributed to explain the
physiopathology of the clinical symptoms. © 2013
Wiley Periodicals, Inc. J Clin Ultrasound 42:63-66,
2014; Published online in Wiley Online Library
(wileyonlinelibrary.com). DOI: 10.1002/jcu.22042
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he subclavian steal syndrome (SSS) is

characterized by retrograde flow within a
vertebral artery (VA) ipsilateral to proximal
high-grade stenosis or occlusion of the subcla-
vian artery.! Retrograde flow coming from the
vertebral artery thus bypasses the subclavian
artery obstruction and feeds the ipsilateral arm.
The reversed flow is mostly fed by the contralat-
eral VA, which shows a compensatory increase
in blood flow velocity.? SSS may be present at
different stages (from simple systolic notch to
complete systolic and diastolic flow reversal)
and is usually asymptomatic,® but it can lead to
vertebrobasilar insufficiency, especially when
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the contralateral VA is hypoplastic, stenosed, or
occluded.*

CASE REPORT

A 65-year-old man complained of gait unsteadi-
ness for the last 48 hours. He also reported that
he had seen some “strange images” that he real-
ized were unreal. He described a human face
covered with a hood and several comma- and
square-shaped geometrical forms. His past med-
ical history included hypertension, diabetes,
hypercholesterolemia, coronary heart disease,
and peripheral vascular disease. He had been
treated with aspirin, simvastatin, bisoprolol,
and pentoxifylline.

Neurologic examination showed only mild
gait unsteadiness, and finger-to-nose and heel-
to-knee tests were unremarkable. Brachial arte-
rial blood pressure was 85/55 mm Hg on the
left side and 111/60 on the right side. Blood cell
count and electrolytes were normal; the electro-
cardiogram showed sinus rhythm, and the CT
scan was unremarkable. Diffusion-weighted
MRI revealed acute border-zone cerebellar is-
chemic lesions between the right posterior infe-
rior and the superior cerebellar arteries, but
neither brainstem nor occipital lesions. Mag-
netic resonance angiography showed occlusion
of the right VA (Figure 1A) and a prominent
right posterior communicating artery (PCoA)
(Figure 1B).

Duplex Doppler ultrasonography was per-
formed with a CX50 scanner (Phillips Medical
Systems, Best, Netherlands). A 12-3 MHz linear
array transducer and a 5-1 MHz sector array

63



GOMEZ-CHOCO ET AL

FIGURE 1. (A) Coronal time-of-flight (TOF) MRI shows right vertebral artery occlusion. (B) Axial (90° counterclockwise rotation) TOF MRI shows a
prominent right posterior communicating artery (PCoA). (C) Color-coded image through the temporal bone window shows patency of both
PCoAs. ACA, anterior cerebral artery; ICA, internal carotid artery; MCA, middle cerebral artery; PCA, posterior cerebral artery; PCA-P2, posterior

cerebral artery P2 segment.

FIGURE 2. (A) Color-coded Doppler ultrasonographic image of the left vertebral artery (VA). Extracranial vertebral artery waveforms. The right VA
showed a high-resistance flow pattern suggestive of distal occlusion, whereas the left VA showed a bidirectional waveform suggestive of grade 2
subclavian steal syndrome. (B) Color-coded image and pulsed-Doppler waveform of the basilar artery (BA) (transforaminal window, 96 mm
depth). Arrow points to the left VA. (C) Color-coded image and pulsed-Doppler waveform of the distal BA (transtemporal window, coronal plane).

Arrow points to the P2 segment of the left posterior cerebral artery.

transducer were used for extracranial and trans-
cranial examinations, respectively. Extracranial
duplex ultrasonography showed nonstenotic ca-
rotid plaques. Pulsed-Doppler ultrasonography
showed a high resistance blood flow, suggestive
of distal occlusion in the right VA, and a bidirec-
tional flow in the left VA, suggestive of grade 2
SSS® (Figure 2A). This Doppler waveform pat-
tern was also found in the intracranial part (V4)
of the left VA and in the proximal part of the
basilar artery (BA) (Figure 2B), whereas it was
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grade 3 at the distal part of the BA (Figure 2C).
The BA was examined for a 2.5- and 2.2-cm
length through the transforaminal and transtem-
poral windows, respectively.®

The left posterior cerebral artery (PCA)
showed reduced pulsatility and lower flow veloc-
ities (peak systolic velocity, PSV, 45 cm/s) than
the right PCA (PSV, 80 cm/s). Color-coded and
power-Doppler mode duplex ultrasonography
showed patency of both PCoAs (Figure 1C),
whose blood flow was directed toward the PCAs,

JOURNAL OF CLINICAL ULTRASOUND



ULTRASONOGRAPHY AND PEDUNCULAR HALLUCINOSIS

R_P2 R_CCA oscillation

Boiesenbgddenudiiny o

R_P2 L_CCA oscillation

L_P2 R_CCA oscillation

(msenhgiddoemdiine o

L_P2 L_CCA oscillation

Cuff release

Left VA

f "EREREN
Sl T

Left PCA

FIGURE 3. (A) Color-coded Doppler ultrasonographic image and pulsed-Doppler waveform of the right posterior communicating artery (PCoA).
(B) Color-coded image and pulsed-Doppler waveform of the P1 segment of the right posterior cerebral artery. Arrow points to the right PCoA. (C)
The P2 segment of the left and right posterior cerebral artery shows waveform undulation during gentle oscillating compression of the common
carotid arteries. (D) Left P2 segment and intracranial VA waveforms during ipsilateral upper limb reactive hyperemia following pneumatic cuff
release (arrow). Both posterior cerebral arteries showed decreased blood flow velocities, and left vertebral artery subclavian steal syndrome wors-

ened from grade 2 to grade 3.

and with high flow velocities and spectral
broadening suggestive of pseudostenosis (Figure
3A). Blood flow was reversed in the P1 segment
of the right PCA and directed toward the left
PCA (PSV, 95 cm/s) (Figure 3B). Flow in the P1
segment of the left PCA was anterograde with
slower velocities (PSV, 40 cm/s). The P2 seg-
ment of the left PCA showed waveform undula-
tion during gentle repetitive oscillating
compression of either the right or the left com-
mon carotid artery (CCA), whereas the P2

VOL. 42, NO.1, JANUARY 2014

segment of the right PCA showed clear wave-
form undulation only during right CCA oscillat-
ing compression (Figure 3C).

We induced reactive hyperemia on the left
arm using a blood pressure cuff, which was
inflated over systolic blood pressure for 1
minute and released thereafter. Cuff release
was followed by transient but complete blood
flow reversal in the intracranial part of the left
VA, and marked blood flow velocity decreased
in the P2 segment of both PCAs (Figure 3D).
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At this point, the patient reported seeing the
complex figures he had described previously. Si-
multaneous electroencephalogram recording did
not show any change.

The management of the patient included
avoiding low arterial blood pressure, maintain-
ing antiplatelet therapy, and starting high-dose
atorvastatin therapy. We were not able to per-
form a CT angiography to study the subclavian
artery because of renal insufficiency. One week
after admission, gait balance was normal and
visual symptoms had subsided. Therefore, the
patient was discharged home. After 1-year of
follow-up, the patient reported that he still
occasionally saw “strange things.”

DISCUSSION

Peduncular hallucinosis is described as vivid
nonstereotypical visual images of brief duration
containing colors, objects, geometric forms, and
scenes known to be unreal by the patient and is
usually related to basal ganglia, thalamic, or
rostral brainstem lesions.” Until now, peduncu-
lar hallucinosis has been related to vertebrobas-
ilar insufficiency due to severe vertebral
hypoplasia® but not to SSS.

In the present case, the MRI showed only bor-
der-zone infarcts between the superior cerebel-
lar arteries and the posterior inferior cerebellar
arteries, which do not explain the visual symp-
tomatology, but not at the rostral brainstem,
thalamus, or basal ganglia. Moreover, although
the magnetic resonance angiography disclosed
the occlusion of the right VA and a prominent
right PCoA, only ultrasonography offered a
clear depiction of the hemodynamic status and
collateral flow in the vertebrobasilar circulation.

Both PCAs were mainly fed through the
PCoAs, as reflected by their waveform undula-
tion during carotid oscillating compression, and
mainly through the right PCoA, because left P2
waveform undulation showed up after oscillat-
ing compression of both CCAs. On the other
hand, the rostral brainstem would have been
mainly fed by the BA. Blood flow at the BA was
dependent on the left VA, showing a grade 3
SSS pattern at its distal part. During upper
limb hyperemia, SSS worsened from grade 2 to
grade 3 (ie, complete flow reversal) in the left
VA, with a marked decrease in blood flow veloc-
ities in both PCAs, suggesting that blood flow
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was stolen from the vertebrobasilar circulation.
Although we cannot point out the exact brain-
stem structure involved in the generation of vis-
ual symptoms, their elicitation when inducing a
hemodynamic stress suggested a link between
SSS and the neurologic condition of the patient.
The absence of change in the electroencephalo-
gram implies that blood flow reduction had little
or no repercussion on occipital lobes function.

In summary, we showed for the first time
that peduncular hallucinosis can be part of the
clinical features of vertebrobasilar insufficiency
in the setting of SSS, even in the absence of
rostral brainstem lesions. Moreover, this case is
a clear example of how neurosonology comple-
ments other imaging modalities. Functional
testing must be part of the patient’s evaluation
for a more accurate assessment of the disease
physiopathology.
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