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Diagnostic Dilemmas

October 2003 by members of the Section of Endocr
the Royal Australasian College of Surgeons are outline
all patients, clinical suspicion of phaeochromocytoma
the presence of hypertension, paroxysmal sympto
Twenty-four-hour urinary catecholamine levels were
elevated, although in Patients 1–5 these abnormalit
fined to one or two analytes only. In all except Pati
Six patients being evaluated for phaeochromocytoma had misleading investigative findings: 
all initially had raised urinary catecholamine levels, and five had adrenal masses on imaging studies. 

Adrenalectomy in these five patients revealed only one pathologically confirmed phaeochromocytoma. 
Tricyclic antidepressant use produced misleading elevations in urinary catecholamine levels in three patients. 

24-hour urine studies should be performed at least twice, after eliminating confounding factors 
(stressors, medications). (MJA 2005; 182: 637-639)
Clinical record
The details of six patients treated in the period April 1999 –

ine Surgery of
d in Box 1. In
 was raised by
ms, or both.
 found to be
ies were con-
ent 2, adrenal

lesions were discovered on imaging, with large haemorrhagic
masses detected in patients with an acute presentation (Patients 5
and 6). Patients with abnormalities on computed tomography (CT)
underwent surgery. In Patients 1, 3, and 4, the excised tissues were
found to be pathologically normal or to show mild enlargement
(benign). In Patients 5 and 6, blood clot and necrotic tissue
comprised the bulk of the specimens (Box 2), with a phaeochromo-
cytoma discovered in the latter patient. Of note, Patients 1–3 were
receiving tricyclic antidepressants for non-standard uses that did
not include the treatment of major depression.

Discussion
False positive biochemical test results for phaeochromocytoma are
common and present particular problems because of the low
prevalence of the disease. The reported incidence of phaeochromo-
cytoma is 2–8 per million people annually, accounting for less than
0.2% of all patients with hypertension.1 Despite the fact that
phaeochromocytoma is a rare cause of hypertension, the diagnosis
merits consideration in a potentially large group of patients for  two
reasons. Firstly, although the disease is frequently fatal if unrecog-
nised, surgical removal is highly effective, achieving cure in greater
than 90% of cases.2 Secondly, because no array of clinical indicators
has proven to reliably include or exclude phaeochromocytoma,3

physicians must maintain a high level of suspicion and consider
biochemical testing in patients at risk. The pretest probability for
phaeochromocytoma is close to 0.5% (1 in 200 patients tested) in
the presence of hypertension and suggestive symptoms.4 Assuming
a specificity of 85% for biochemical testing, 30 false positive results
are generated for every one patient with phaeochromocytoma
identified.5

Fortunately, most false positive tests can be unmasked with
careful additional investigation and/or the elimination of factors
known to confound biochemical tests for levels of catecholamines
and their metabolites.

The misleading elevations in urinary noradrenaline levels in
Patients 1–3 can be ascribed to their taking tricyclic antidepres-
sants. Medications and conditions that may result in raised levels of
plasma and/or urine catecholamines and their metabolites, and
result in false positive test results for phaeochromocytoma, are

listed in Box 3. Among these drugs, tricyclic antidepressants and
phenoxybenzamine have been the most frequently implicated,
together accounting for more than 40% of medication-associated
false positive results in a recent large study.6

In Patients 3 and 4, false positive biochemical findings led to the
identification of small (1.5 cm) adrenal masses on CT scanning,
both of which were found, on histopathological examination, to be
benign. Clinically unapparent adrenal masses (“incidentalomas”)
are found in 2.1% of subjects at autopsy and in 1%–4% of
abdominal imaging studies. Most of these masses are benign,
hormonally inactive tumours that do not require surgical manage-
ment.7

Phaeochromocytomas presenting with acute haemorrhage at pres-
entation have been reported previously,8,9 with haemorrhagic
tumours often losing characteristic imaging appearances and func-
tional markers. Tumour necrosis may initially result in massive
catecholamine release, followed by failure to demonstrate excess
catecholamine levels, as was seen in Patient 6. Mildly elevated urinary
catecholamine levels may also be seen as a consequence of hyper-
adrenergia from an acute stress response at the time of haemorrhage
into a non-phaeochromocytoma lesion, as occurred in Patient 5.

Role of biochemical testing
Although measurement of plasma free metanephrine levels has
been recently advocated by some groups, 24-hour urinary catechol-
amine levels and total metanephrine level have consistently proven
to be the most specific tests available for the diagnosis of phaeo-
chromocytoma.5,10 Elevations in the level of one or more of these
analytes (above the 95% reference range designated as the upper
limit of normal by laboratories) are common in patients with
paroxysmal symptoms or poorly controlled hypertension not due to
phaeochromocytoma. Thus, we recommend that higher cut-off
values, roughly two times the upper limit of normal for most laborat-
ories, be used to identify patients suitable for further workup.

Repeat biochemical testing 6 weeks after stopping drugs likely to
confound the results is ideal, and tests performed during major
physical or psychological stress should be interpreted with extreme
caution (if performed at all). It is important to note that alterations
in plasma catecholamine levels may be caused not only by medica-
tions, but also by the underlying diseases being treated (eg, major
depression in the case of tricyclic antidepressants or severe heart
disease in the case of β-blockers).11-13

All patients should undergo at least two 24-hour urine collec-
tions for measuring levels of catecholamines and their metabolites.
Clonidine suppression testing — the measurement of plasma free
normetanephrine before and after the oral administration of 0.3  mg
clonidine — is highly sensitive and specific, and may be a useful
adjunct in patients with more than one prior set of equivocal tests.6
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Role of imaging
Whether imaging studies (both anatomical and functional) play a
role in diagnosing phaeochromocytoma, as opposed to only localis-
ing tumours already diagnosed biochemically, remains controver-
sial. In the patients described above, 131I-metaiodobenzylguanidine
scanning yielded true negative results in Patients 1–3, consistent
with its known high specificity.4 However, current evidence sug-
gests that, when appropriate biochemical tests are used, little
discriminatory value is to be gained from imaging,14 and our
experience illustrates how incidental radiographic findings may
lead to unnecessary surgery.
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2 Computed tomography image of the haemorrhagic left 
adrenal mass in Patient 5

3 Medications and conditions that may cause false 
positive results of biochemical tests for 
phaeochromocytoma

Medication or condition Test(s) confounded

Tricyclic antidepressants Urinary catecholamines and 
metanephrines, plasma free metanephrines 

Clozapine Urinary catecholamines and metanephrines

Phenoxybenzamine Plasma free metanephrines

Calcium channel 
blockers

Plasma noradrenaline, urinary 
noradrenaline, urinary adrenaline 

β-adrenergic blockers Urinary catecholamines and 
metanephrines, plasma free metanephrines 
(minor effect)

α1-adrenergic blockers Urinary noradrenaline 

Sympathomimetics Urinary catecholamines and 
metanephrines, plasma free metanephrines

Buspirone Urinary metanephrines

Major physical or 
psychological stress* 

Urinary catecholamines and 
metanephrines, plasma free metanephrines

* Hypoglycaemia, hypoxia, hypovolaemia, stroke, surgery, myocardial 
infarction, heart failure, severe pain, depression, panic disorder, sleep apnoea.
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