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Only four cases of asthma at-
tack after adrenalectomy in pheochro-
mocytoma have been reported l - 4 •
The combination of pheochromocy-
toma and asthma troubles anesthesi-
ologists, since therapy for either dis-
ease can have a detrimental effect on
the other. We report our experience
of an asthmatic patient with adrenaline
secreting pheochoromocytoma and dis-
cuss the choice of drug in such cases.

Case Report

A 55-year-old, 60 kg man was sched-
uled for removal of adrenaline se-
creting pheochromocytoma. Abdomi-
nal echography revealed a mass le-
sion in the right adrenal gland.
Plasma epinephrine and norepineph-
rine concentration were 3,320 pg-rnl"!
and 2,670 pg-ml" ", respectively. Uri-
nary total metanephrine was 17.56
mgday"! (normal range: 0.05 ~
0.23) and normetanephrine was 72.48
mg·day-I (normal range: 0.07 ~ 0.26).
The patient had a history of marked
hypertension and diabetes mellitus.
On admission, blood pressure was
230/120 mmHg and heart rate no
beats-min 1. His cardiac and thy-
roid functions were within nor-
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mal limits. Though he had developed
frequent asthma attacks until he was
18 years old, his symptoms regressed
spontaneously and he has experienced
no severe attacks since then. Oral
arnosulaloP-7, the latest investigational
agent, was administered at the daily
dose of 40 mg 10 days before surgery.
Arnosulalol is an a, 13-adrenergic
blocker that has relatively greater
affinity for o-adrenergic receptors than
for j3-adrenergic receptors. Its affin-
ity for a-adrenergic receptors is twice
that of phentolamine, while its affin-
ity for I)-adrenergic receptors is one
quarter that of propranolol. Despite
this therapy, a systolic blood pres-
sure exceeded 230 mmHg early in the
morning twice in that week. After the
dose of amosulalol was increased to 60
mg, hypertension was successfully con-
trolled. Methylprednisolone (500 mg,
iv) was administered the night before
surgery to prevent bronchospasm. The
patient was premedicated with oral
diazepam (15 mg) two hours before
surgery and with scopolamine (0.5 mg,
im) one hour before surgery. On arrival
in the operating room, blood pressure
was 198/120 mmHg and heart rate
82 beats-min- I. Peripheral venous and
left radial artery catheters were in-
serted. Anesthesia induction consisted
of midazolam (20 mg, iv) and vecuro-
nium (12 mg, iv). The trachea was
intubated uneventfully after the ad-
ministration of lidocaine (60 mg, iv),
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Breath sounds were clear and bi-
laterally equal. A pulmonary artery
catheter was inserted through the right
antecubital vein after tracheal intuba-
tion. The ECG, blood pressure, pul-
monary arterial pressure, central ve-
nous pressure, oxygen hemoglobin sat-
uration (Sao2), end-tidal CO2 ten-
sion (Etco2), and mixed venous oxy-
gen saturation (Svo2) were monitored
continuously. Anesthesia was main-
tained with nitrous oxide (67%), en-
flurane (1.5 ~ 4%), and oxygen. Both
plasma epinephrine and norepineph-
rine concentrations increased to over
10,000 pg-rnl"! during tumor ma-
nipulation. Intraoperative hypertensive
crises were successfully treated with
phentolamine (1.5 ~ 3 fLg·kg-1·min-I).

However, the administration of ver-
apamil (10 mg, iv) was ineffective
against tachycardia during tumor ma-
nipulation. We decided to avoid the
administration of j3-adrenergic block-
ers because we considered that they
might cause severe bronchospasm in
this case. After adrenalectomy, blood
pressure decreased to 64/45 mmHg
and Svo2 decreased to 54%. Blood
pressure was successfully restored
within a few minutes with epinephrine
(0.6 fLg·kg-l·min-l) and norepineph-
rine (0.1 fLg·kg-l.min-I). No signs of
asthma were noted during the surgery.
At the end of the surgery, plasma cat-
echolamine level was still ten times
as high as the normal level (6,100
pg-ml:"}. He remained intubated and
was transferred to the intensive care
unit, where he was noted to have
bronchospasm. An arterial blood gas
analysis at that time, with an F102
of 0.4, revealed a pH of 7.24, Pao2
117 mmHg, Paco2 54 mmHg, and
a base excess of -3.6 mEq·Z-l. In-
fusion of aminophylline was started
at a rate of 10 fLg·kg-l·min-l. Pip-
ing rales diminished the next day.
As pipmg rales was noted again af-
ter tracheal extubation, the rate of

infusion of aminophylline was increased
to 20 JLg·kg-I·min-1. This treatment
improved asthma attack. An arterial
blood gas analysis with an F102 of
0.4, revealed a pH of 7.46, Pao2 134
mmHg, Paco2 42 mmHg, and a base
excess of -0.4 mEq·Z-l. The postoper-
ative course in the intensive care unit
was otherwise uneventful, and he was
discharged from the intensive care unit
two days after surgery.

Discussion

The recurrence of this patient's
asthma after adrenalectomy suggests
that the rapid decline in the
level of serum catecholamine led to
bronchoconstriction. Adrenalectomy in
dogs reduces sympathetic relaxation
of airways to 75%8. This finding in-
dicates that the level of serum cat-
echolamine contributes predominantly
to sympathetic relaxation of airways.
His plasma epinephrine concentration
decreased markedly after removal of
pheochromocytoma. This rapid reduc-
tion might have provoked asthma
attack, as j3-adrenergic receptors of
pheochromocytoma patients are desen-
sitized due to the chronic excess of
catecholaminesv'!",
j3-adrenergic blockers such as pro-

pranolol may cause severe bron-
chospasm in an asthmatic, and their
use to control tachycardia should be
avoided in such cases. In the manage-
ment of this case, we used a-adrenergic
blockers to control hypertension and
Ca-antagonists to control tachycardia
instead of j3-adrenergic blockers during
the operation. Ca-antagonists have di-
rect action on tracheobronchial smooth
muscle and inhibit the release of me-
diators from activated mast cells!",
Not only decreases the responsive-
ness of j32-adrenergic receptors de-
creases, but also both the number
and the responsiveness of bronchial
a-adrenergic receptors increase in
asthmatic individuals-v!". a-adrenergic
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blockers can cause bronchodilatation
under these circumstances. Further-
more, a-adrenergic blockers increase
cyclic AMP in asthmatic patients!".
If Ca-antagonists do not relieve

tachycardia or arrhythmia, we con-
sider choosing selective PI-adrenergic
blockers or pindolol which has the
lowest bronchoconstricting effect of all
p-adrenergic blockers r". However, the
administration of p-adrenergic block-
ers requires careful consideration, be-
cause atenolol, one of the selective
PI-adrenergic blockers, has been re-
ported to cause bronchospasm in an
asthmatic".
(Received Jun. 18, 1992, accepted for
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