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CASE REPORT

Hypertensive crisis due to contrast-enhanced computed tomography in a
patient with malignant pheochromocytoma
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Abstract A 63-vear-old man underwent computed tomog-
raphy (CT) using intravenous low-osmolar iodine con-
trast medium (LOCM) 6 days after undergoing high-dose
"I-MIBG therapy for metastatic pheochromocytoma.
Immediately after the CT examination, his blood pressure
increased to 260/160 nunHg (from 179/101 mmbKHg before
the examination). Phentolamine mesilate was adminis-
tered, and the blood pressure rapidly went back to normal.
Although hypertensive crisis after administration of
LOCM s rare, this case suggests that high-dose “'I-
MIBG therapy may be a risk factor for hypertensive crisis
after administration of intravenous LOCM,

Key words Pheochromocytoma - Hypertensive crisis -
Low-osmolar iodine contrast media - “I-MIBG
therapy

Introduction

Pheochromocytoma/paraganglioma is a catecholamine-
producing neuroendocrine tumor that arises from chro-
maffin cells.’ Although computed tomography (CT) is
commonly used to localize pheochromocytoma, con-
trast-enhanced CT is often not performed because there
were some reports during the 1960s and 1970s that
administration of iodine contrast media induced hyper-
tensive crisis.™ To the best of our knowledge, there was

S. Nakano (Z2) - Y. Tsushima - A. Taketomi-Takahashi -

T. Higuchi - M. Amanuma - N. Oriuchi - K. Endo
Department of Diagnostic Radiology and Nuclear Medicine,
Gunma University Hospital. 3-39-15 Showa-machi, Maebashi,
Gunma 371-8511. Japan

Tel. +81-27-220-8401: Fax +~81-27-220-8409

e-mail: be_shappy@ yahoo.cojp

only one case report in the English Hierature in which
hypertensive crisis was suspected to be induced by an
intravenous administration of iodine contrast media for
CT examination.” In that case, the CT examination was
performed using ionic high-osmolar contrast medium
(HOCM). and the patient had received glucagon, which
is known to be a potent inducer of catecholamine release.

In recent years. nonionic low osmolar contrast medium
{(LOCM) is used for most contrast-enhanced CT. Bessell-
Browne and O'Malley’ retrospectively reviewed 25
patients of pheochromocytoma/paraganglioma who were
given nonionic LOCM for CT examination and reported
that no adverse events occurred in association with that
administration. They concluded that intravenous non-
ionic LOCM for CT examination is a safe practice for
patients with pheochromocytoma and related tumors,
even without a-blocking medication.

We herein report a case of malignant pheochromocy-
toma in which a hypertensive crisis occurred immedi-
ately after contrast-enhanced CT using nonionic LOCM.

Case report

A 63-year-old man underwent extirpation of a right
adrenal pheochromocytoma. Three years after the
surgery, multiple hepatic and bone metastases were diag-
nosed. "I- metaiodobenzylguanidine (MIBG) scintigra-
phy revealed obvious uptake in the hepatic and bone
lesions, and he was referred for high-dose “'I-MIBG
therapy.

For high-dose "'I-MIBG therapy, 7.4 GBq of "!I-
MIBG was administered from a central venous catheter
that was inserted in the right subclavian vein. The patient
was hospitalized in a lead-shielded room for 4 days until
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the radiation flux was <30 uSv/h (1 m distance). Three
days after injection of “'I-MIBG. "'I-MIBG whole-
body scintigraphy was performed (Fig. 1). Until this
time, his blood pressure was consist. at 100120/
80-90 mmHg.

On the sixth day after the weatment. the patient com-
plained of abdominal pain, and his blood pressure was
found to be elevated (179/101 mmHg). Acute coronary
artery disease was not likely as shown on electrocardi-
ography and echocardiography. Abdominal ultrasono-
graphy and non-contrast-enhanced body CT were
cerformed. but the cause of abdominal pain was still
anclear. The possibility of acute aortic or superior mes-
mteric artery dissection was considered. and contrast-
:nhanced CT was performed using 100 ml of intravenous
wonionic LOCM  (Iopamidol. Iopamiron 370: Bayer
Yakuhin. Tokyo, Japan) after informed consent about
he possibility of hypertensive crisis was obtained from
he patient. Prepared to administer phentolamine mesi-
ate (Regitin 10 mg: Novartis Pharma. Tokvo. Japan) if
:ecessary, we carefully observed the patient during and

fter CT examination. Immediately after the CT exami-
ation, his blood pressure further increased to
60/160 mmHg. and he began to complain of a severe

headache. Administration of phentolamine mesilate was
begun immediately, and he became normotensive. There
were no significant abnormalities on the contrast-
enhanced CT scans. and morphine hydrochloride was
used for pain control. Two days after the CT examina-
tion. his abdominal pain was completely resolved.

Before high dose “'I-MIBG therapy. his plasma nor-
epinephrine level was 0.65 ng/ml (normal 0.156 ng/ml).
and the plasma epinephrine level was 0.03 ng/ml (normal
0.094-0.322 ng/ml). On the sixth day after therapy. the
day that abdominal pain occurred and just before the
enhanced CT examination. these levels were somewhat
elevated (1.32 ng/ml and 0.17 ng/ml. respectively). Three
months after the therapy. the norepinephrine and
epinephbrine levels retwrned to approximately where
they were before therapy (0.54 ng/m! and 0.02 ng/ml.
respectively).

Discussion

Although contrast enhancement can further increase
both the sensitivity and specificity of CT when examin-
ing various types of pheochromocytomal/paragangli-
oma." ionic HOCM induces hypertension crisis in
patients with pheochromocytoma. There were some
reports during the 1960s and 1970s of hypertensive crisis
after intravenous or intraarterial administration of
HOCM in patients with pheochromocytoma and related
diseases.™ Raisanen et al.” examined 12 control subjects
and eight patients with pheochromocytomas who under-
went contrast-enhanced CT. They reported that there
were no differences in the mean catecholamine response
before and after injection of ionic HOCM. although in
five patients with pheochromocytoma the plasma nor-
epinephrine increased after injection. Based on these
previous reports. in Japan the use of iodine contrast
medium for CT examinations has been considered
contraindicated.

In recent years, however. nonionic LOCM has
replaced HOCM for contrast-enhanced CT. Baid et al.*
reported that intravenous LOCM had no appreciable
effect on norepinephrine or epinephrine release in
patients with various types of pheochromoeyioma. They
concluded that use of intravenous LOCM for CT exami-
nation is safe in patients with pheochromocioma and
that there is no need for - or B-adrenergic hiockade.

In our case. a hypertensive crisis occurred «%er intra-
venous administration of nonionic LOCM for CT exam-
ination. However. before contrast-enhanced CT was
performed. his blood pressure was somewhas zlzvated.
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lular catecholamines.” Okazawa et al." reported that a
patient treated with “'I- MIBG therapy developed
hypertensive crisis. One week after treatment. the serum
epinephrine and norepinephrine levels in this patient
rose to five times higher than that before therapy and
stayed elevated until § weeks after therapy. The patient
was hypertensive during this period of elevarad catechol-
amines. In our case. on the sixth dayv after therapy the
plasma norepinephrine and epiuephrine levels were
somewhat elevated. After high-dose “'I- \HBG ther dp\

the tumor cells would have been partia i d. and
admmmmtlon of LOC\I may wmm

Unfortunately, the serum catecholar
measured immediately after CT exa
because a severe headache pres
administration of LOCM along with
blood pressure. we suspsctad tha:
LOCM triggered additional catect
resulting in a hypertensive crisis.

We suspect that patients who have recently received
high-dose "'I-MIBG therapy may be at high risk for
hypertensive crisis due to iodine contrast media, even
when LOCM is used.
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Gastrointestinal pseudo-obstruction after debulking
surgery of malignant pheochromocytoma, improved by
intravenous administration of a-adrenergic receptor
blocker, phentolamine

Hypertension Research (2010) 33, 753-754; doi:10.1038/hr.2010.75; published online 27 May 2010

We present a case of a 65-year-old man
who suffered from transient ischemic colitis
and persistent paralytic ileus complicated
with megacolon due to pseudo-obstruction
developing after the surgical manipulation
of malignant pheochromocytoma. Malignant
pheochromocytoma  typically metastasizes
to the bones, liver, lungs and lymph nodes,
and the average 5-year survival rate in
the patient with metastases is ~50%..
Treatment options for malignant pheo-
chromocytoma include surgical debulking,
external irradiation and systemic antineoplas-
tic therapy.* The survival rate worsens in
proportion to tumor size; therefore, the
essential therapeutic goal is tumor reduction
by debulking surgery even if the surgery is
not curative, and control of symptoms of
excessive catecholamine secretion®*

In this report, we focus on the possibility
of the gastrointestinal pseudo-obstruction
which develops after surgical manipulation
of pheochromocytoma producing higher
levels of catecholamines, even though other
symptoms including hypertension were well
controlled. We suggest that in such gastro-
intestinal pseudo-obstruction, chronic intra-
venous administration of an o-adrenergic
receptor blocker, phentolamine, should be

initially considered, especially for the patient
who is unable to take meals or drugs cffi-
ciently, before embarking on decompression
surgery of megacolon.

The patient was diagnosed in 2004 with
malignant pheochromocytoma  originating
in the liver with metastatic lesions in the
vertebra. We have previously reported the
precise history of the patient il 2005 By
2009, metastases had spread to multiple
bones, right hilum of the lung, pleura and
liver. The metastatic tumor at the top of
the cranial bone had increased remarkably
in size (3cm in the Jongitudinal diameter)
and appeared to be on the point of invading
the brain, Therefore, we performed debulking
surgery for the cranial metastasis on 17 April
2009 to decrease catecholamine secretion.
The surgery was successful, although the
blood pressure level was labile during the
operation and systolic pressure increased to
a maximal level of 300 mm Hg. A histopatho-
logical examination revealed that the tumor
was compatible with pheochromocytoma.
The catecholamine levels of 24-h urine
collection decreased slightly (Table 1).

Unexpectedly, after surgery, the patient was
unable to tolerate oral nutrition because of
vomiting and complained of increasing

Table 1 Time course of catecholamines of the patient in 24-h urine collection

abdominal gas and nausea, although the
symptoms including hypertension were well
controlled. Abdominal X-ray and computed
tomography showed large dilated loops of the
colon with the transverse dilated to 10cm
(Figure la). Gastrointestinal pseudo-obstruc-
tion showed poor response to conventional
treatment including oral administration of
- and B-blockers, yet was relieved promptly
with chronic intravenous administration of
an o-adrenergic receptor blocker, phentola-
mine (Figure 1b). However, we could not
control the progression and catecholamine
secretion of the tumor anymore, and the
patient was unable to resume oral food
intake. The patient died from spreading
of the tumor and pneumonia in September
2009.

In this report, we described that gastro-
intestinal pseudo-obstruction in the pheo-
chromocytoma can  be fatal; however,
intravenous administration of phentolamine
had an essential effect on paralytic ileus
due to overproduction of catecholamines
by pheochromocytoma. Refractory ileus in
severe pheachromocytoma has been reported
previously.%” In some cases, the megacolon
with pheochromocytoma was associated with
Hirschsprung’s disease, which is characterized

Normal range Diagnosis in 2004 Before cranial operation in March 2009 After cranial operation in June 2009
Metanephrine (mg per day) 0.05-0.20 0.11 0.17 0.08
Normetanephrine (mg per day) 0.10-0.28 16 31 30
Adrenaline (ug per day) 1.0-23.0 8.4 30.8 118
Noradrenaline (ug per day) 29.0-120.0 7260 18200 17800
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Figure 1 Abdominal X-ray findings of the gastrointestinal pseudo-obstruction after surgery. (a) The
abdominal X-ray findings of the megacolon on postoperative day 16. Whole colon was dilated to
>10cm. (b) The abdominal X-ray findings after treatment with intravenous administration of
phentolamine. The gastrointestinal pseudo-obstruction and megacolon had almost resolved.

by the disappearance of normal enteric
nerves. Both pheochromocytoma and Hirsch-
sprung’s disease can be associated with
MEN-2.% However, the patient had no family
history of pheochromocytoma or related
endocrinopathies. This report has novel
characteristics in that the patient unexpect-
edly developed megacolon soon after the
operative removal of the cranial metastasis,
even though other symptoms including
hypertension were well controlled.
Gastrointestinal pseudo-obstruction can
be caused by pheochromocytoma with
higher levels of circulating catecholamines,
which would act on intestinal smooth
muscle cells to decrease peristalsis through
al-adrenergic receptors. In addition, they
would act on vascular smooth muscle cells
to induce vasoconstriction of the mesenteric
arteries, which would lead to ischemic
colitis and necrosis of the intestines.’” In
this case, the patient presented with colonic
stricture caused by ischemia and megacolon
due to paralytic ileus and pseudo-obstruction
soon after the operative removal of cranial
metastasis. Ischemic colitis was transient
and subsided without specific treatment as
reported previously.” In contrast, the paralytic
ileus that developed after the operation
persisted in the present patient. In this
mannet, we show that surgical manipulation
of the tumor can trigger this type of ileus
in a patient with pheochromocytoma by
stimulation of catecholamine secretion
during the operation, which simultaneously
induces ischemic colitis due to vasospasm

and paralytic ileus due to persistent intestinal
paralysis.

The megacolon in the patient was dilated
to >10cm and accompanied by abdominal
pain and leukocytosis, and consequently, we
were obliged to consider surgical decompres-
sion by means of colostomy to prevent per-
foration. We found that the intravenous
administration of phentolamine was effective
for the treatment of severe megacolon due to
a-adrenergic stimulation by pheochromo-
cytoma, even though conventional treatment
inchuding oral administration of «- and
B-blockers showed poor response. Phentol-
amine is an ol- and o2-adrenergic receptor
blocker, which is useful for controlling hyper-
tensive episodes in a patient with pheochro-
mocytoma. Intravenous administration of
phentolamine would inhibit «l-mediated
effects of catecholamines on intestinal and
vascular smooth muscle cells, and accordingly
would be effective for gastrointestinal pseudo-
obstruction. At first, we attempted to increase
intestinal peristalsis of the patient by oral
administration of o-blocker, B-blocker and
anti-cholinesterase  (distigmine); however,
these oral medications were ineffective. On
the other hand, the intravenous administration
of phentolamine was dramatically effective for
gastrointestinal pseudo-obstruction. We spec-
ulate that intravenous administration would be
effective, especially for the patient who was
unable to take meals or drugs efficiently.

In summary, we reported a case of malig-
nant pheochromocytoma at the terminal
stage, with persistent paralytic ileus and

megacolon. In severe pheochromocytoma,
pseudo-obstruction and abdominal symp-
toms could be present after surgical mani-
pulation of pheochromocytoma, and this
condition could be fatal. We suggest that in
such cases, intravenous administration of an
c-adrenergic receptor blocker, phentolamine,
should be initially considered. This may be
especially appropriate for the patient who is
unable to take meals or internal drugs, before
embarking on a decompression surgery of
megacolon due to pheochromocytoma
with high levels of catecholamines, which
stimulate the o-adrenergic receptor,

The precise history of the patient is
reported in Supplementary information avail-
able at Hyperiension Research’s website.
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