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CASE REPORT

Adrenalectomy for Cushing’s Syndrome—Paroxysmal
Tachycardia and a Unique Tumor

Micnaer H. M. Dyxes, M.B., B.Car.®

Hayrison et al have noted that there are
rare exceptions to the usual finding of normal
catecholamine metabolism in Cushing’s syn-
drome. These authors concluded that the sig-
nificance of several unusual adrenal tumors
cannot be determined at the present time.
Recently, an additional case in which Cush-
ing’s syndrome was associated with paroxysmal

tach dia during adrenalectomy has been
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On readmission five weeks later, the patient’

pressure was 150/90 mm Hg; pulse mte
bmts/mm, with rare p
tocrit 46 per cent; the electrocardiograph re\ealeo‘E
normal sinus rhythm with rare premature ven

tricular contractions, a Q wave in leads III an
AVYF., and S-T depression in leads I, AV.F.3
and V4 through V6. Preoperative preparation con—j
sisted of cortisone acetate (100 mg) mtmmuscu-cn
larly, every 12 hours for two days, and pcntobar-m
bital sodnum (125 mg) and atropine sulfate (045*—
larly, one hour prior to surgery on

observed, with increased wurinary ¢ l-
amine levels discovered retrospectively, and

mg
the eighth hospxtnl dny. An intravenous infusion
of 1 000 ml of 5 per cent dextmsc in water, cong

uu|u!sa

with an apparently umque mixed adrenal cor-  pco 100 mes
tical a ytoma.® The an-  was s%m’ted, ) Ji hed m%g
estllehc course of this patient will be p d hesia induced at 8:05 ax with thiopental so-2-
and analyzed here. dium, 250 mg intravenously, followed by (:\clc)-c

Case Rerort

A 39-y Jd woman weighing 65 kg was ad-
mitted wnh a dmgnosns of Cushing’s syndrome.
The patient had been in good health until her
finnl pregnancy seven years prior to ndmnssmn,

propane, 1,000 ml/min, and oxygen, 1,000 ml/S
min. Succinylcholine chloride, 80 mg, was gweno
mtmwenously at 8:10 axt and the trachm wasGy
hesia was maintained with cyclo—o1
propane using a closed carbon dioside nbsorptmn\
circle system, and controlled ventilation (An'—
Shields Ventimeter).
(L was started at 8:25 aM.) At 8: 40’3’

during which numerous violet striae had app

over the abdomen and upper thighs, and following

which hirsutism and low back pain had developed.
d to

These
facial reumaness and puffiness, faglity of the skin

AM arterial pressure, pulse rate and ECG \\'ereo
stable. During palpativn of a left adrenal lumoro
at 8:45 aM the pulse became impalpable and ar-3

terial pressure unobtmnablc. Thc ECG mcaled*‘

of the legs, mlcrm:ttent anl\le edema, and

rapid p
tion and yel > were di inued, and thecn

thea. On p arterial

was 133/90 mm Hg; pulse rate 80 bents/mm
The face was round and ruddy with fine hair
growth and hyperemic thin skin. The patient was
slightly obese, with 2 protuberant abdomen cov-
ered with numerous bluish-violet striae, a slight
dorsal hump, and 2+ pitting pretibial edema.
Baseline urinary 17-hydroxycorticosteroid level was
14.8 mg/24 hours; after dexamethasone (8 mg/24
hours for two days) it was 13.7 mg/24 hours. The
pl:mna cortisol level was 234 »g/100 ml. A diag-
nosis of Cushing’s syndrome probably due to an
adrenal cortical adenoma was made.
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patient was hyperventilated with oxygen by hand.S
At 8:50 axt the pulse was palpable at a mate of3
120 beats/min, and the arterial pressure was ob-o
tained at 250/170 mm Hg. The p:u'oxysmal
tachycardia gradunlly slowed and evolved into ao
sinus tachycardia, at a rate of 120 beats/min, overs
a period of approximately ten minutes. Amsthtsmg
was re-established with diethyl ether, using aZ
closed carbon diexide absorption circle system and<
controlled ventilation, and abdominal exploration’2
continued. At 9:00 Ay the arterial pressure wasQ
160/100 mm Hg pulse ratc 120 beats/min. Atg
9:07 Ay ph 1f, (Regl-
tine®, 0.5 mg) was given intravenously because3
of the appearance of scattered extrasystoles. Therc>
was a transient fall in the artenal prssure to-!
90/70 mm Hg, but no al i

of the extrasystoles. When the ld't ndrenal gl:mdm
was removed at 9:25 Ant the arterial pressure fell ™
from 155/110 to 60/? mm Hg; pulse rate from 120
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mine (Wyamine, 10

to 80 beats/min. Mepl
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mg), given intravenously at 9:30 Ax, raised sys-

tolic arterial pressure to 110 mm Hg. During the Total
remaining 95 minutes of surgery the arterial pres- Epinepheine | e C"'ﬁ::'-"'
sure varied between 120/95 and 90/60 mm Hg; - (,.xg'/-_n' hours)] (ug/2$ hours)
pulse rate between 85 and 100 beats/min. The

postoperative course was entirely ful and Preop ive 99 181 —
the patient was discharged from the hospital on Preoperative 45 170 —
the tenth postoperative day, on cortisone acetate, Postoperative — - 3

37.5 mg daily.

Review of the history prior to surgery revealed
no evidence to suggest catecholamine excess; how-
ever, two frozen aliquots of urine obtained preop-
cratively were available. Elevated individual cate-
cholamine levels were found in both, but a normal
total level was present in a sample obtained five
weeks postoperatively (table 1). Eleven months
postoperatively the patient had none of the fea-
tures of Cushing’s syndrome, was taking cortisone

fl tate, 0.1

complications following palliative adrenalec-
tomy in patients who had received diethyl
ether and those who had reccived cyclopro-
pane.

However, Papper and Cahill 3 noted that cy-
clopropane was an unwise choice of agent for
1.

acetate, 25 mg, and tisone
mg, daily, and had only mild musculoskeletal

symploms.

M ically, the left adrenal gland weighed
23 g and contained a large tumor {(4X3X3cem).
On cross section the tumor was mottled golden-
yellow-brown with paler grey=yellow central areas.
It app d well psulated by a thin golden-
yellow capsule, and was semisoft. A few small
fragments of compressed but otherwise normal-
appearing adrenal tissue were seen on its external
surface.

Microscopically,® the tumor contained both cor-
tical-type and medullary-type cells, apparently
mixed. The cortical-type cells had either pale

lated inophilic lar cytopl and
had round, regular, and rather small nuclei. Some
contained fat. The medullary-type cells tended to
have basophilic cytoplasm and nuclei which were
more varied in appearance. Sections from portions
of the tumor fixed in potassium dichromate solu-
tion demonstrated chromaffinity of both medul-
lary-type cells and some cortical-type cells.

DiscussioN

In 1952 Papper and Cahill 3 noted that there
had been too little expericnce in the adminis-
tration of anesthesia for adrenalectomy for
Cushing's syndrome validly to recommend the
use of specific anesthetic agents and tech-
niques. These authors found nitrous oxide and
diethy! ether to be a satisfactory combination.
Subsequent reports have favored: the above ;
cyclopropane %; nitrous oxide, meperidine, thio-
pental, and a muscle relaxant 3; diethyl ether
and d-tubocurarine §; spinal anesthesia.® In
1958 Bellville ¢t al.® found no significant dif-
ference between the severity of anesthetic

° Oertel, J. E.. Armed Forces Institute of Pa-
thology. Personal communication.

T hromocytoma 1 of the production
of serious ventricular arrhythmias in the pres-
ence of epinephrine. In 1953, Riddell ct al?
reported four patients who died of unsus-
pected pheochromocytomas during gynecologi-
cal procedures. Three of these patients were g
receiving cyclopropane. These authors noted 2
that, while the operative mortality for the re- ?
moval of pheochiromocytoma had fallen, that B
for the undiagnosed pheochromocytoma had @
remained constant, and they pointed out that a
the danger in the use of cyclopropane in the ¥
presence of a pheochromocytoma is fatal ven-
tricular arrhythmia.

There is little reason to doubt that the par-
oxysmal tachycardia exhibited by the patient g
described here was due to release of catechol- S
amines from the unsuspected mixed adrenal &
cortical ad pheoct vtoma, in the é
presence of moderately deep cyclopropane an- @
esthesia. It is unfortunate that a permanent &
record of the tachycardia, which was thought S
to be ventricular in origin, could not be ob-&
tained before it was corrected, as ventricular S
tachycardia is difficult to differentiate from
supraventricular tachycardia with abermntg.
conduction.1-1*  Favoring ventricular tachy-&
cardia in this patient are the presence of pre-2
mature ventricular contractions on the preop- &
erative electrocardiograph 112 and the classicS
concept that catecholamines,in the p ofg
cyclopropane, tend to cause ventricular ar->
rhythmias.’>- 1 Clinically, under these circum- =
stances, however, any tachycardia of this typed
must be considered to be ventricular in origin, X
and treated as such, because of the danger of
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ventricular fibrillation. Fortunately, in this pa-
tient the condition was quickly and spontane-
ously followed by effective cardiac output and
marked arterial hypertension. A somewhat
similar picture of a cardiac arrest in which
marked hypertension followed resuscitation
during surgical manipulation of a known pheo-
chromocytoma has been described by Priestley
et al1®

Although arterial blood analysis was not per-
formed in the case presented, data obtained
from other patients under similar conditions ¢
indicate that the arterial carbon dioxide ten-
sion was probably below 40 mm Hg, some-
what less than the mean threshold value for
ventricular arrhythmias, 72 mm Hg, noted by
Lurie et al!® in patients with an average ar-
terial cyclopropane concentration of 18 mg/
100 ml, although the threshold value in indi-
vidual patients ranged from 44 to 107 mm Hg.
Diethyl ether was chosen as an alternative an-
esthetic agent because it has been shown to
have a beneficial effect on cyclopropane epi-
nephrine arrhythmias?* and is accepted as not
having a “sensitizing” effect on the heart.?®

The incidence of these unusual adrenal tu-
mors must be extremely low; nevertheless, they
obviously constitute a significant hazard, as
they amount to unsuspected pheochromo-
cytomas, and in this regard Mathison et al=
have stressed the need for careful assessment
of both adrenal cortical and medullary func-
tion in patients with clinical evidence of a dis-
turbance in either. The possible presence of
these tumors, however rare, should be consid-
ered when the choice of an anesthetic agent
for adrenalectomy for Cushing’s syndrome is
made, particularly if adrenal medullary ac-
tivity has not been evaluated. Suitable moni-
toring during anesthesia, and awareness on the
part of the anesthetist, remain additional sig-

nificant safeguards.
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