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Summary
A 48-year-old hypertensive and diabetic patient presented with a 10-year history of progressive right facial pain, tinnitus,

hearing loss, sweating, and palpitations. Investigations revealed a 5.6 cm vascular tumor at the carotid bifurcation. Her blood

pressure (BP) was 170/110, on lisinopril 20 mg od and amlodipine 10 mg od and 100 U of insulin daily. A catecholamine-

secreting carotid body paraganglioma (CSCBP) was suspected; the diagnosis was confirmed biochemically by determining

plasma norepinephrine (NE) level, 89 000 pmol/l, and chromogranin A (CgA) level, 279 mg/l. Meta-iodobenzylguanidine and

octreotide scanning confirmed a single tumor in the neck. Aweek after giving the patient a trial of octreotide 100 mg 8 h, the

NE level dropped progressively from 50 000 to 25 000 pmol/l and CgA from 279 to 25 mg/l. Treatment was therefore continued

with labetalol 200 mg twice daily (bid) and long-acting octreotide-LA initially using 40 mg/month and later increasing to

80 mg/month. On this dose and with a reduced labetalol intake of 100 mg bid, BP was maintained at 130/70 and her

symptoms resolved completely. CgA levels returned to normal in the first week and these were maintained throughout the

3 month treatment period. During tumor resection, there were minimal BP fluctuations during the 10 h procedure. We

conclude that short-term high-dose octreotide-LA might prove valuable in the preoperative management of catecholamine-

secreting tumors. To the best of our knowledge, this is the first report on the successful use of octreotide in a CSCBP.
Learning points

† The value of octreotide scanning in the localization of extra-adrenal pheochromocytoma.

† Control of catecholamine secretion using high-dose octreotide.

† This is a report of a rare cause of secondary diabetes and hypertension.
Background

Paranganglionomas (PGs) are found distributed throughout

the autonomic nervous system. They consist of chief cells,

of neural crest origin, which are capable of forming and

secreting catecholamines. This occurs in tumours arising

predominantly from the sympathetic rather than the
parasympathetic nervous system. Adrenal paragangliono-

mas, usually referred to as phaeochromocytomas, account

for 90% of all such tumours, with only 10% being found

outside the adrenal and no more than 3–4% of these being in

theheadandneck.Less than5%ofheadandneckPGssecrete

catecholamines and as in all extraadrenal catecholamine
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Figure 1

(a) CTof the head and neck showing a large vascular tumor sized 5.6!5 cm

extending from the base of skull to C3 and terminating just above the

carotid bifurcation. (b) 111In-Octreotide scan showing a catecholamine-

secreting carotid body paraganglioma.
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secreting paraganglionomas (CSPs) they produce predo-

minantly norepinephrine and little epinephrine. Their

aetiology is unknown in most cases but about 25% have

mutations involving RET, VHL,TVF1, SDHB, SDHC or SDHD

genes. The majority of these tumours can be localized by

scanning with I-131 labelled MIBG, III In-octreotide or

18F-dopa positron emission tomography (1) (2) (3).

In this paper, we report a patient with a single carotid

body catecholamine secreting paraganglionoma (CSP) in

whom high dose octreotide produced a complete clinical

and near complete biochemical remission. Her details are

reported below.
50000

36500

Treatment with octreotide

25000

N
or

ep
in

ep
hr

in
e 

(p
m

ol
/l)

12500
Case presentation

A 48-year-old hypertensive and diabetic patient presented to

another hospital with a 10-year history of progressive right

facialpain, tinnitus,hearing loss, sweating,andpalpitations.

Investigations revealed a 5.5 cm tumor close to the carotid

bifurcation (Fig. 1a). Her diabetes was poorly controlled

although taking 100 U of insulin daily (HbA1c, 10.8%), and

her blood pressure (BP) was 170/110 in spite of taking

amlodipine 10 mg daily and lisinopril 20 mg daily. She was

referred toour hospital forembolizationwhereshewasgiven

a b-blocker in addition to her other medications; several

hours later her BP increased to 240/130 and the procedure

was cancelled. A pheochromocytoma was suspected.
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Figure 2

Chromogranin immunohistochemical stain strongly positive in tumor cells.
Investigation

Her plasma norepinephrine (NE) level grossly elevated to

89 000 pmol/l (normal value: 240–2400) and dopamine

6506 pmol/l (normal value: !475) with a low normal
http://www.edmcasereports.com
epinephrine level 39 pmol/l (normal value: !273). The

chromogranin A (CgA) level was also raised 279 mg/l

(normal range: 27–94). 111In-octreotide (Fig. 1a) and 131

meta-iodobenzylguanidine scanning revealed a solitary

tumor in the right neck. CT scanning of the neck revealed a

large right-sided vascular tumor extending from the base of

the skull and terminating just above the carotid bifurcation

(Fig. 1b) and the adrenals were normal. Histopathological

examination showed a neoplasm composed of cell balls,

which in turn were made up of rounded cells with

abundant eosinophilic cytoplasm. The tumor cells were

positive for neuroendocrine markers CgA and synaptophy-

sin. The surrounding sustenticular cells were positive for

S-100. The morphology and immunohistochemical profile

were diagnostic of a paraganglioma. The submandibular

salivary gland and lymph nodes were also submitted for

histology and were negative for metastatic tumor.
Treatment

After careful explanation, the patient and her family

consented to a therapeutic trial of octreotide.

Initially, octreotide was given at a dose of 100 mg 8 h

and, after 1 week off all medications, the plasma NE level

had dropped from 50 000 to 25 000 pmol/l (Fig. 2) and the

CgA level returned to normal (Fig. 3). Having established

its potential value, the family consented to the use of

octreotide-LA 40 mg every month. This was started

together with labetalol 200 mg twice daily to maintain

a BP of !150 systolic; she was unable to tolerate more

than 400 mg labetalol daily. After 3 months, there was

considerable clinical improvement with reduced facial

pain, tinnitus, sweating, and palpitation, but the patient

still required the use of 200 mg labetalol bid.
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Figure 3

Serum NE levels before and during treatment with octreotide.
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Figure 5

(a) Pre-embolization showing a vascular tumor. (b) Post-embolization
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The dose of octreotide was therefore increased to 80 mg

a month, a dose similar to that which has proved successful

in resistant cases of acromegaly (4). She improved

dramatically with loss of all her presenting symptoms.

Her hearing aid was discarded. The labetalol was reduced

to 100 mg bid after 1 month and was stopped three days

before tumor embolization with maintenance of a normal

BP of 135/80 and a slightly elevated NE level of 5000 pmol/l

(Fig. 2). Blood flow before and after embolization is shown

in Fig. 4a and b. The surgery was uneventful with only three

mild BP spikes occurring during the 10-h procedure when

the tumor 5.6!5 cm was resected completely (Fig. 5).
showing reduced tumor vascularity.
Outcome and follow-up

The patient’s diabetes throughout her medical treat-

ment still required 100 U insulin daily. Two months after

surgery, however, she no longer required insulin and

had a normal BP (130/80), CgA, and NE levels. After

21 months, the patient remains completely normal and is

taking only indapamide for mild systolic hypertension.
Figure 4

Serum CgA levels before and during treatment with octreotide.
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Discussion

Paragangliomas are rare neuroendocrine tumors (NETs),

the majority of which have receptors for somatostatin

and should theoretically respond to treatment with the

somatostatin analogue octreotide (5) (6). Although there is

abundant literature on the beneficial use of octreotide in

patients with NETs in the thyroid gland, the chest, the

pancreas, and the gut (7) (8) (9), there are no previous

reports of its successful use in the control of the clinical and

biochemical abnormalities of patients with CSP. In fact,

several publications suggested that it is not useful. Plouin

et al. (10) found no significant effect of octreotide on BP or

plasma catecholamines when given acutely over a 24-h

period. In another study (11), octreotide-LA 30 mg was

given monthly for 3 months to eight patients with head

and neck paragangliomas. Catecholamine levels were not

reported, but two of the 18 tumors shrunk by more than

20%. The authors concluded that octreotide-LA is not

useful in the preoperative management of paragangliomas.
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Of considerable interest to us, however, was the authors’

observation that the largest reduction in tumor volume

occurred in the only patient whose tumor secreted

catecholamines.

The patient in this case report had extremely elevated

levels of NE (37 times the upper limit). NE levels

progressively decreased along with CgA levels during a

short 8 day trial of octreotide (Figs 3 and 4). As the patient

initially refused to undergo surgery, she was managed with

long-acting octreotide every month combined with

labetalol. After 3 months, she had improved but still

required 200 mg labetalol bid in addition to octreotide in

order to maintain a normal BP. We then decided to double

her octreotide-LA dose to 80 mg a month.

There was a dramatic clinical response, upon which

her labetalol was safely reduced to 100 mg bid. Three days

before surgery, labetalol was completely withdrawn with

maintenance of a normal BP, normal CgA levels, and a

modest elevation of her NE levels. The dose of octreotide-

LA used by us was prompted by the observation that

patients with acromegaly, resistant to conventional doses,

subsequently respond to a much higher dose (4). It is

also of interest that the patient continued to require large

doses of insulin during treatment, presumably because

her insulin secretion was inhibited by octreotide. This

postulation is supported by the fact that insulin was no

longer required for the control of her diabetes after

discontinuation of the octreotide, removal of the tumor,

and normalization of NE levels. We and others find CgA

levels to be of value in the diagnosis and follow-up of

patients with pheochromocytomas (12). It is now 21

months since our patient’s surgery. She remains normo-

tensive without treatment with a normal CgA 15 mg/l.
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