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ABSTRACT
Takayasu's arteritis (TA) is a rare, chronic progressive panendarteritis involving the aorta and its main branches. Anesthesia for
patients with TA is complicated by their severe uncontrolled hypertension, end-organ dysfunction, stenosis of major blood vessels,
and difficulties encountered in monitoring arterial blood pressure. We present a 47-year-old woman with TA with both subclavian
and femoral artery stenosis. This patient received two artificial vascular grafting operations, the first under general anesthesia and
the second under epidural anesthesia. Unfortunately, she died at the end of the second operation due to a sudden onset of bradycardia
and hypotension. We review reports about anesthetic considerations in TA and discuss the possible reasons for failure to resuscitate
the patient. (Tzu Chi Med J 2006; 18:53-56)
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CASE REPORT

INTRODUCTION

Takayasu described a rare illness characterized by
occlusion of the principal arteries arising from the aor-
tic arch. This disease is also referred to by many other
names, including pulseless disease, aortic arch syndrome,
young female arteritis, idiopathic aortitis, reversed
coarctation, and Martorell syndrome [1,2]. It affects fe-
males in over 85% of cases. The major clinical finding
is loss of palpable pulses in the upper limbs and neck.
The unsuspected ischemia in vital regional vascular beds
may be associated with high anesthetic risks for these
patients. This case report discusses the anesthetic man-
agement of a patient with this condition with special ref-
erence to intraoperative monitoring techniques.

CASE REPORT

A 47-year-old woman was scheduled to receive

bypass grafting surgery due to severe left subclavian and
left femoral artery stenosis. She also complained of vi-
sual disturbance and presyncope. Due to the multiple
arteries involved, Takayasu's arteritis (TA) was
diagnosed.

Preoperative physical examination showed that the
carotid pulse was decreased on the left side. Left upper
limb and left lower limb pulses were almost impalpable.
Korotkoff sounds were audible in the brachial artery of
the right upper limb where the blood pressure was 178/
98 mmHg. The remainder of the physical examination
was normal. Hematocrit, hemoglobin, and serum
chemistries, as well as the electrocardiogram (EKG) and
chest roentgenogram (CXR) were all within normal
limits.

Aortography revealed total occlusion of left subcla-
vian artery (Fig. 1) and 85% stenosis of the left com-
mon iliac artery. The right common carotid artery was
patent and the left common carotid artery had 50%
stenosis. The retinal arteries were irregular with partial
stenosis. There was no evidence of other lesions, in ei-
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ther the renal or pulmonary arteries.
General anesthesia was induced with intravenous

(IV) thiopental 2 mg/kg and the trachea was intubated
following rocuronium administration. Anesthesia was
maintained with 3% sevoflurance in oxygen, while
rocuronium and fentanyl were added as needed. Intra-
operative monitoring included ECG, pulse oximetery,
body temperature, capnography and central venous pres-
sure (CVP). The right radial artery was selected for di-
rect arterial pressure monitoring because it had a strong
pulse and was easily accessible. The intraoperative pe-
riod was uneventful. Rocuronium was reversed with neo-
stigmine prior to extubation. The recovery period and
postoperative course were unremarkable.

Two months later, she was scheduled for artificial
vascular grafting due to occlusion of the left femoral
arterial graft. This time we selected epidural anesthesia
because the operation was limited to the lower
extremities. Due to the patient's request, light intrave-
nous sedation with a propofol infusion was given. Epi-
dural anesthesia was performed with 3 mL of 2%
lidocaine administered as a test dose  with another 10
mL given 5 minutes later. A total dose of 13 mL of 2%
lidocaine was given via an epidural catheter with entry
at the L3-4 interspace. The sensory blockade level was
T6 by pinprick skin test. Intraoperative monitoring de-
vices were identical to those for the previous operation.
Anesthesia was maintained with 2% lidocaine as needed
(total dose: 43 mL) and continuous intravenous propofol
was infused at a rate of 150 mg/hour for sedation. Pure
oxygen via face mask was applied at a flow rate of 6 L/
min during the whole operative period and the pulse
oximeter revealed a SpO2 of 100%. During the initial
operative period the arterial blood gas data and electro-
lyte profiles were all within normal limits (pH: 7.401,
PaO2: 254 mmHg, PaCO2: 36.3 mmHg, BE: -1.1

mEq/L, Na+: 141 mEq/L, K+: 3.0 mEq/L, Cl
-
: 102 mEq/

L, Ca+: 0.97 mEq/L, sugar: 137 mg/dL, Hb: 13.1 g/dL,
Hct: 39%) and vital signs were stable (preoperative BP:
170/105 mmHg, HR: 73 beat/min; after induction BP:
110/70 mmHg, HR: 82 beat/min; during surgery BP:
120/84 mmHg, HR: 84 beat/min). After about 2 hours
of surgery, the total blood loss was about 1800 mL and
the volume of intravenous crystalloids given was 2000
mL. Four units of whole blood were transfused and the
CVP readings were kept around 8 mmHg, similar to the
preoperative readings. The operation seemed to proceed
uneventfully after blood transfusion and no further bleed-
ing was noted. The propofol infusion was stopped 10
minutes before skin closure with a total dose of about
500 mg. The total operative time was about 4 hours. At
the end of skin closure, a sudden onset of bradycardia
(heart rate decreased from 75 beat/min to ( 50 beat/min)
combined with hypotension (BP decreased from 120/85
mmHg to 70/50 mmHg) was noted. Intravenous atro-
pine 0.5 mg and ephedrine 8 mg were administrated,
but the heart rate decreased further. The cardiovascular
surgeon reopened the operative wound to check for
bleeding, but no further bleeding was noted. Another
dose of atropine 1 mg and ephedrine 16 mg were given
with no results. Cardiopulmonary resuscitation was
started with tracheal intubation, intravenous injection of
epinephrine and intravenous fluid challenge. Arterial
blood gases and electrolyte data revealed no abnormal
findings (pH: 7.317, PaCO2: 48.3 mmHg, PaO2: 205.6
mmHg, HCO3

-
: 24.8 mEq, BE: -0.9, Na+: 141 mEq, K+:

3.1 mEq, Ca++: 1.07 mEq, Hct: 31%, suger: 143 mg/
dL). The pulse oximeter also revealed good waveforms
and the SpO2 remained at 100%. Despite the adminis-
tration of large doses of catecholamines (40 mg of
epinephrine), the heart still showed no response and fi-
nally stopped. Cardiac massage and direct current (DC)
shock were applied with no response. The patient died
after 45 minutes of resuscitation.

DISCUSSION

TA is characterized by a focal stenosis process in-
volving the aorta and the proximal segments of its main
branches [1]. It results in narrowing of the arterial lu-
men with a consequent distal ischemia and loss of pulse
distal to the site of the lesion; hence the term 'pulseless
disease'. Four types of TA can be distinguished [2]. Type
I disease involves the aortic arch and its main branches,
type II lesions are restricted to descending thoracic and
abdominal aorta, type III shows features of both type I
and type II, and type IV also involves the pulmonary

Fig. 1. Aortogram and selective angiogram of this patient:
(A) Aortogram of the arch vessels. The left subcla-
vian artery is not visible. (B) Selective angiogram
with the catheter tip in the proximal portion of the
left subclavian artery, revealing total obstruction.
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artery. Our patient presented with type III TA with in-
volvement of the subclavian and femoral arteries.

In previous reports, great emphasis has been placed
on the importance of hemodynanic monitoring in these
patients [3]. Obtaining reliable blood pressures was not
a problem in this patient since she had good pulses in
her right arm. Some authors have advocated the inser-
tion of a pulmonary artery catheter in selected patients
[4]. But in the present case, there was no indication that
warranted the use of a pulmonary artery catheter, since
the chest radiograph was normal and there were no symp-
toms of pulmonary hypertension.

Blood pressure control is of paramount importance
since patients with TA can have arterial aneurysms and
cerebral dysfunction from carotid occlusion. The use of
epidural anesthesia results in a lower rate of thrombosis
and re-occlusion of grafts than general anesthesia, and
it has an advantage over regional anesthesia because
sympathetic block-induced hypotension can be avoided.

Although epidural anesthesia combined with a light
general anesthetic has had widespread application [5],
at least 15 mL/kg of crystalloid should be given before
initiation of epidural block. In addition, the administra-
tion of local anesthetic should be very slow, allowing
time to adjust for the development of sympathetic
blockade. In this patient with carotid stenosis and a his-
tory of syncope, caution was needed with intravenous
propofol sedation because it may mask neurologic signs
and make it difficult to detect cerebrovascular
insufficiency. Since patients with TA have poor cardiac
function, cardiovascular drugs are often necessary for
management. Although the use of a flow-directed pul-
monary artery catheter has been recommended, we think
that CVP measurement provided adequate information
about cardiac preload in this patient.

The sudden onset of bradycardia and hypotention
in the second operation may have been a combined re-
sult of blood loss and high sympathetic blockade with
intravenous propofol sedation. However, cerebrovascu-
lar insufficiency, myocardial ischemia or cerebral em-
bolism may have contributed to her postoperative
complications. Cerebrovascular insufficiency after
propofol sedation may explain the sudden onset of brady-
cardia and hypotension. Although the CVP value was
normal during the operation, this does not insure that
there was adequate blood flow to the brain, especially
since this patient had a history of syncope and carotid
artery stenosis. The subsequent failure of resuscitation
may be due to poor myocardiac performance and low
cerebrovasular perfusion pressure.

If general anesthesia or intravenous sedation is used,
neurologic monitoring is recommended if the patient has

a history of syncope and carotid artery stenosis. The use
of a computerized electroencephalography monitor dur-
ing anesthesia allows continuous assessment of the
adequency of cerebral flow [6].

In conclusion, though the exact reasons for the sud-
den onset of bradycardia and hypotension in this patient
were not known, inadequate cerebral perfusion, myo-
cardial ischemia or infarction and cerebral vascular em-
bolism should be all considered. Anesthetic technique
is only one factor affecting patient outcome after pe-
ripheral vascular surgery [7]. Even with good anesthetic
care (i.e. no routine pulmonary artery catheterization or
prolonged intensive monitoring), patients having periph-
eral vascular surgery experience a relatively high rate
of complications. Any technique that reduces the com-
plication rate should be implemented, including adequate
administration of crystalloid, treatment of hypotension
with fluid, Trendelenburg position, and IV ephedrine
[8]. We describe two anesthetic methods for a patient
with TA. Epidural anesthesia should be used cautiously
in a patient with TA and poor cardiac and cerebral
function. The use of neurologic monitoring in a patient
with TA receiving general anesthesia or epidural anes-
thesia with sedation is also very important [9]. In pa-
tients with carotid artery involvement, general anesthe-
sia or intravenous sedation should be performed under
neurologic monitoring to prevent cerebrovascular
insufficiency.
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