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observations suggest that the presence of muscular dys-
trophy does not in itself make the contracture response
abnormal, and that an abnormal contracture response
can be used to indicate MH susceptibility even in pa-
tients with muscular dystrophy.

There is a widespread impression, supported by Ri-
chard’s report'® of 61 uncomplicated general anesthet-
ics in 43 patients with DMD, that general anesthesia in
DMD, is normally uneventful. Our case report proves
that MH may complicate general anesthesia in this
group of patients. While this is the first report of MH
in DMD proven by contracture studies, there are two
other published reports of probable MH in patients with
DMD,? but neither patient had the diagnosis confirmed
by contracture studies. We believe that MH must now
be recognized as a possible complication of general
anesthesia in DMD patients.
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Hypertension after Intraoperative Autotransfusion in Bilateral
Adrenalectomy for Pheochromocytoma
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Management of patients with pheochromocytoma in-
cludes preoperative alpha-adrenergic receptor block-
ade, intraoperative blood pressure control, and intra-
vascular volume expansion with crystalloid solutions and
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blood.! We describe a patient with bilateral pheochro-
mocytomas who was also a Jehovah's Witness,? but who
consented to intraoperative use of autotransfusion. Con-
comitant with the transfusion of autologous packed
erythrocytes, a dramatic increase in systemic arterial
pressure was observed.

REPORT OF A CASE

A 3l-year-old woman with the syndrome of multiple endocrine
neoplasias, type I1, including bilateral pheochromocytoma was admit-
ted for bilateral adrenalectomy. She had previously undergone bilat-
eral radical neck dissection for thyroid medullary carcinoma. The pa-
tient was a Jehovah's Witness and would not accept transfusion of any
banked blood products. However, she did consent to the intraoper-
ative use of autotransfusion using a Cell-Saver® (Haemonetics Cell
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Saver 111, Haemonetics Corporation). Seventeen months before ad-
rhission, she began experiencing intermittent headaches and palpita-
tions; however, measured urinary catecholamines were normal until
two months prior to surgery. An abdominal aortogram identified large
bilateral adrenal tumors. Preoperative hypertension was never docu-
mented, nor was there evidence of congestive heart failure or cate-
tholamine-induced cardiomyopathy. One month prior to surgery, 40
mg/day phenoxybenzamine, and one week later, 40 mg/day pro-
pranolol was started. Her symptoms resolved and both drugs were
continued up to the time of surgery. On the preoperative examination,
arterial blood pressure was 95/60 mmHg without orthostatic changes.
Her heart rate was 70 beats/min and regular, and her respiratory rate
was 20 breaths/min. Physical examination was normal, except for
evidence of previous thyroid surgery. The electrocardiogram was nor-
mal, the hematocrit was 39.6%, and routine coagulation tests were
normal. The patient was premedicated with 10 mg diazepam orally
and 2 mg hydromorphone, im. Radial artery and pulmonary artery
catheters were inserted. Anesthesia was induced with 200 mg thio-
pental, iv, nitrous oxide, enflurane, and 5 mg pancuronium, iv. Ten
minutes later, the trachea was intubated. Both the intubation and skin
incision were well-tolerated, but with surgical manipulation of the ad-
renal tumors, profound increases in mean arterial pressure were ob-
served (fig. 1). A continuous infusion of 1-2.5 ug - kg™' + min™! sodium
nitroprusside was initiated. The first tumor (35 g) was resected 70 min
after skin incision, and the second (186 g) was removed 45 minutes
later. An anticipated fall in blood pressure occurred after removal of
the second adrenal tumor. At this time, the inspired enflurane con-
centration was 0.5% and the nitroprusside infusion had been stopped
for ten min. A hematocrit was 30%. A total of 600 ml of blood was
collected from the surgical field and processed in the Cell-Saver®,
which yielded 200 m! of washed and centrifuged erythrocytes which
were infused while the peritoneal cavity was explored manually. A
precipitousincrease in blood pressure from a mean of 60 to 120 mmHg
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occurred at this time, approximately 30 min after removal of the sec-
ond adrenal tumor (fig. 1). The event lasted 15 min, and was followed
by another fall in mean arterial pressure which responded to aggressive
iv crystalloid administration (5,500 ml for the entire operation) and
levarterenol infusion (5 pg/min) to maintain a mean arterial pressure
of approximately 80 mmHg. Estimated blood loss was 700 ml. No
additional tumors were discovered, and a repeat exploration of the
abdomen was not associated with a change in blood pressure. The
patient was taken to the surgical intensive care unit where the levar-
terenol infusion was maintained for three hours. Her trachea was ex-
tubated on the day following surgery, and she was discharged from
the intensive care unit on the sixth postoperative day.

A sample of blood from the Cell-Saver® collection chamber was
analyzed for catecholamines by high pressure liquid chromatography
with electrochemical detection. This assay is linear from 5 pg/ml to
250 ng/ml.?® The values obtained were an epinephrine level of 1.5
X 10° pg/ml (normal < 50 pg/ml), a norepinephrine leve! of 10.3
X 10° pg/ml (normal < 500 pg/ml), and a dopamine level of 3.0
X 10" pg/ml (normal < 30 pg/ml).

DiscusSION

Despite proper preoperative preparation and anes-
thetic management, hypertension will still occur during
surgical resection of pheochromocytoma, particularly
during tumor manipulation. After the known tumor(s)
have been removed, additional tumor sites are sought
by simple monitoring for a hypertensive response dur-
ing manual exploration of the abdomen.*® When the
hypertensive episode occurred in this case, the possi-
bility of additional tumors was considered unlikely and
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none was found. In addition a second manual explo-
ration did not produce hypertension. Because this pe-
riod of hypertension correlated well with the autotrans-
fusion, we suspected that this blood contained cate-
cholamines, and were able to document their presence
in extremely high levels (>10,000 times normal). The
patient received a smaller amount of catecholamines
than would be suggested by this assay because blood
from the collection chamber was centrifuged, washed
with saline, and centrifuged again before administra-
tion.

In summary, we suggest that catecholamine trans-
fusion is a potential complication of autotransfusion
during surgery for pheochromocytoma. Additional
wash cycles before erythrocyte transfusion should de-
crease the catecholamine concentration. Hypertension
should be anticipated with the use of autotransfusion
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in these individuals and could confuse the search for
additional tumors.
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Spread of Epidural Analgesia in Eatly Pregnancy
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The mechanism for the facilitated spread of epidural
analgesia in pregnant women at term'~® has not been
elucidated. Elevated intraabdominal pressure and in-
ferior vena cava compression from the pregnant uterus
have been proposed as likely causes during labor.'?
Both factors may redirect part of the venous return via
the vertebral system of veins leading to changes in epi-
dural volume and pressure.3 In addition, the exagger-
ated lumbar lordosis of pregnancy may contribute to
the increased cephalad spread of the anesthetic solu-
tion.* We have observed a facilitated epidural spread
in pregnant women even during the first trimester, at
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a time when mechanical factors are unlikely to play a
significant role.” The purpose of this study was to fur-
ther document these findings.

MATERIALS AND METHODS

The study was approved by the Duke University Clin-
ical Investigations Committee. Levels of epidural anal-
gesia were studied in 37 women: 12 non-pregnant con-
trols, and 23 patients pregnant in their first trimester
(range 8-12 weeks). All patients were ASA physical sta-
tus 1 and scheduled to undergo elective abortion or
other gynecologic procedures. Each patient had re-
quested epidural analgesia for the operation, was free
of neurologic disease, local infection, sepsis, and bleed-
ing abnormalities, and was not receiving heparin pro-
phylaxis. No sedation was given. A standardized epi-
dural technique was used in all cases. The epidural punc-
ture was performed with an 18-gauge Tuohy needle at
the second lumbar interspace with the patient in the
lateral position. The epidural space was identified by
the loss-of-resistance technique with an air-filled sy-
ringe. A 2% lidocaine solution premixed with epineph-
rine 1/200,000 was injected in two doses; a 2-ml test
dose was followed after 1 to 2 min by 18 ml of the
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