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ABSTRACT

Subclavian steal is a rare condition caused by steno-occlusive disease
in the proximal subclavian artery and systemic hypertension can be a
physiologic response to maintain adequate cerebral perfusion.
Perioperative arterial pressure targets should be individualized
specially in hypertensive patients and remains challenging in most
patients. Cerebral oxymetry monitor can be a powerful tool in
detection and correction of cerebral ischemia associated with arterial
pressure drops.

RESUMO

A sindrome de roubo da subclavia é uma patologia rara causada por
doenca esteno-oclusiva da artéria subclavia proximal e a hipertenséo
arterial sistémica pode ser a resposta fisiolégica para manter a
perfusdo cerebral adequada.

Os objetivos de pressao arterial no peri operatério devem ser
individualizados, sobretudo em doentes hipertensos, e continua a ser
desafiante na maioria dos doentes. O monitor de oximetria cerebral
pode ser uma ferramenta valiosa na detecao e correcao de isquemia
cerebral associada a descidas da pressao arterial.
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INTRODUCTION

Subclavian steal is a phenomenon caused by steno-occlusive
disease in the proximal subclavian artery.

The stenosis decreases the arterial pressure in the subclavian
artery distal to the lesion that is detected by measurement
of arterial pressure in the ipsilateral arm. In cases of severe
stenosis, the low pressure can cause the reversion of the
blood flow in the ipsilateral vertebral artery and the flow
of the contralateral subclavian artery is responsible for the
blood supply of the involved arm through the contralateral
vertebral artery.!

Most of the subclavian artery stenosis are asymptomatic. In
rare cases, stenosis causes symptoms related with arterial
insufficiency in the upper limb and brain. Large pressure
difference between arms, exercise induced harm pain, fatigue
or numbness are characteristics. Syncope, disequilibrium,
vertigo, dizziness, ataxia and diplopia can be explained by
vertebrobasilar ischemia.'?

In all patients, cardiovascular risk factors should be corrected:
control of hypertension and dyslipidemia, smoking cessation,
glycemic control and antithrombotic therapy.

Patients with severe symptoms can be managed with
endovascular treatment or open surgical bypass.

CASE REPORT

A 74-years-old female with a subclavian steal syndrome due
to occlusive disease of the left subclavian artery was admitted
for open carotid-vertebral bypass. Symptoms included
episodes of dizziness and syncope with exercise of the left
arm.

Two years before an angioplasty of the subclavian artery was
tried without relieve of the symptoms.

She had an uncontrolled hypertension, medicated with
nifedipin, bisoprolol, lisinopril, furosemide, spironolactone,
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clonidine, doxazosine, trimetazidine and isosorbide
mononitrate. Previous attempt to control hypertension was
made by renal artery angioplasty. She had an obstructive
sleep apnea, using continuous positive airway pressure at
night.

Pre anesthetic evaluation revealed a significant difference in
arterial pressure between both arms (left arm: 130-70 mmHg;
right arm: 233-82 mmHg). In pre-operative echocardiogram,
a severe pulmonary hypertension was found without left
ventricular dysfunction.

In the day of the procedure, monitoring included EKG and
ST deviation, pulse oximetry and unilateral processed EEG
(BIS™ Medtronic) on the left side and the initial value was 94.
Regional brain oxygen saturation (INVOS™ Medtronic) was
used to detect cerebral ischemia.

Baseline regional brain oxygen saturation before anesthesia
induction was 65 on the left side and 67 on the right side.
Premedication was provided with midazolam and an intra-
arterial catheter was inserted on the right arm (initial value
of 255/76 mmHg). Anesthetic induction was provided
with intravenous fentanyl (0.2 mg), propofol (100 mg) and
rocuronium (50 mg). For maintenance of anesthesia a
mixture of oxygen, air and sevoflurane was used.

After induction arterial pressure dropped to 176/44 mmHg
with concurrent drop of regional brain oxygen saturation
(rScO,) of 12% in the left cerebral hemisphere and 21% in the
right cerebral hemisphere (left 57%; right 53%).

The drop was corrected with intravenous boluses of 10 mg
ephedrine and rScO, recovered to 69% on the left side and
68% on the right side.

One hour after surgical incision, another drop on arterial
pressure (180/50 mmHg) and rScO, (left 52%; right 58%) was
detected. No significant change on BIS value was detected.
A norepinephrine perfusion was started and maintained
until the end of the surgery guided by rScO, baseline value.
Multimodal analgesia was provided with intravenous 1000
mg of paracetamol, 30 mg of ketorolac and 3 mg of morphine.
Extubation occurred uneventfully.

After recovery no alterations were detected on neurologic
exam. In the postoperative time, the patient was transferred
to intensive care unit.

No neurological symptoms were detected and arterial
pressure returned to pre-operative values. Discharge
occurred four days after the surgery.

DISCUSSION

This case report highlights several questions about normality,
risk assessment and individualized decision making.

Taking into account the history of uncontrolled stage 3
hypertension despite all efforts to treat this condition, either
by antihypertensive ambulatory medication and renal artery
angioplasty we hypothesized this hypertension could be a

physiologic response to the subclavian steal syndrome.®*

We decided to proceed to surgery with invasive arterial
pressure and regional brain oxygen saturation monitoring
(INVOS™ Medtronic) anticipating an altered state of
INVOS™
Medtronic monitor provides an easy and simple way to

equilibrium between these two variables.
obtain a continuous measurement of frontal cortex oxygen
saturation, based in near-infrared spectroscopy.®

During surgery, a decrease in arterial pressure below 180/50
mmHg implied concurrent cerebral desaturation which was
corrected by an increase in arterial pressure with ephedrine
bolus.

As these observations appeared to confirm our initial
hypothesis of right shift of autoregulation interval, the
decision was made to initiate a norepinephrine perfusion to
stabilize arterial blood pressure and consequently cerebral
perfusion pressure.

Fig. 1 presents intra-operative variation of arterial pressure
and regional brain oxygen saturation.

Variation of arterial pressure an regional brain
oxygen saturation
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Figure 1. Intra-operative variation of arterial pressure and
regional brain oxygen saturation

SAP: systolic arterial pressure; DAP: diastolic arterial pressure; MAP:
medial arterial pressure; L rScO,: regional brain oxygen saturation on
left side; R rScO,: regional brain oxygen saturation on left side.

It is uncommon, to say the least, that arterial pressure of
180/50 mmHg need to be corrected with noradrenalin. In this
case, regional brain oxygen saturation helped us to establish
the threshold to use vasopressors, maintaining systolic blood
pressure over 190 mmHg most of the procedure.

Six months after surgery, in post-operative review, she
was asymptomatic and blood pressure had dropped to
136/80 mmHg in left arm and 162/65 mmHg in right arm
with the same anti-hypertensive medication. This came to
reinforce our initial hypothesis. New technology allows
us to characterize individual physiology parameters and
therefore adapt our decision making. These may be the
future of Anesthesiology in the operating room, tailor-made

anesthesia.
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