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An Unusual Case of a Composite Pheochromocytoma
With Neuroblastoma

Oren Steen™¢, Judith Fernando®, Jennifer Ramsay*, Ally P.H. Prebtani®

Abstract

Composite pheochromocytoma (CP) is a rare tumor of the adre-
nal medulla, consisting of neuroendocrine and neural components.
Despite similar neural crest origins, pheochromocytomas and neu-
rogenic tumors are distinct entities. Symptoms may arise from hy-
persecretion of hormones by either component; however, not all
patients present with classic symptoms. Moreover, various medical
conditions and substances can confound screening tests and com-
plicate the diagnosis. The patient, a 46-year-old male, was seen in
the endocrine clinic regarding a 2-year history of paroxysmal head-
aches, palpitations and diaphoresis. His medical history was signifi-
cant for hypothyroidism and substance misuse (nicotine, marijuana
and cocaine). Family history was negative for pheochromocytoma,
hyperparathyroidism or thyroid malignancies. He was found to be
hypertensive in clinic, and two cafe-au-lait spots and bilateral axil-
lary freckles were noted on dermatological examination. Pheochro-
mocytoma was suspected and investigations revealed 24-h urinary
catecholamines, metanephrines and vanillylmandelic acid levels
that were substantially elevated. He was asked to repeat the urine
collection while abstaining from cocaine, given the potential con-
founding with cocaine-induced elevations of catecholamines and
their metabolites; however, the patient did not comply with this. His
plasma free metanephrines and chromogranin A were later found to
be elevated. Abdominal computed tomography revealed a 5.8 x 5
cm mass in the left adrenal gland, with an attenuation of 40 Houn-
sfield units. He underwent an uncomplicated laparoscopic left ad-
renalectomy, after which his blood pressure normalized. Histologi-
cal features of the tumor revealed findings consistent with a typical
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pheochromocytoma with neuroblastomatous infiltrates comprising
< 5% of the tumor. The mitosis karyorrhexis index was low and
there was no ganglioneuromatous infiltrate evident. Medical oncol-
ogy was consulted in view of the histopathological findings, and no
adjuvant therapy was recommended. Unfortunately, he did not fully
comply with repeat imaging or biochemical evaluation. Six months
postoperatively, the patient remains completely asymptomatic and
normotensive. Cocaine-induced catecholamine effects can clinical-
ly mimic pheochromocytoma, thereby complicating the diagnosis.
In addition, the biologic behavior of CP with neuroblastoma is un-
certain and warrants oncologic assessment and surveillance.

Keywords: Composite pheochromocytoma; Neuroblastoma; Ad-
renal

Introduction

Composite pheochromocytoma (CP) is a very rare tumor of
the adrenal medulla, consisting of both neuroendocrine and
neural components. Histologically, the endocrine portion is
that of a pheochromocytoma, an uncommon tumor arising
from the catecholamine-producing chromaffin cells of the
adrenal medulla, while the neural elements have been report-
ed as neuroblastoma, ganglioneuroma, ganglioneuroblas-
toma, neuroendocrine carcinoma, and, rarely, Schwannoma
[1]. Although both pheochromocytomas and neurogenic tu-
mors are derived from the neural crest, they are distinct enti-
ties. Symptoms can result from hypersecretion of hormones
by either component [2]. However, not all patients present
with classic symptoms and medical conditions; medications
and illicit drugs can mimic these classic symptoms and/or
confound commonly used screening tests.

We report a case of a patient with classic symptoms of
pheochromocytoma who concomitantly used cocaine, and
we discuss challenges encountered during the diagnostic and
treatment courses.

Case Report

A 46-year-old Caucasian man was seen in the endocrinology
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Table 1. Initial 24-H Urine for Fractionated Catecholamines and Metanephrines

Test Result

Reference range

Epinephrine 742 nmol
Norepinephrine 589 nmol
Dopamine 3,179 nmol
Normetanephrine 7.3 pmol
Metanephrine 19.9 umol
VMA 70 umol

<100 nmol/day
< 500 nmol/day

<2,600 nmol/day
< 3.3 umol/day
< 1.7 umol/day

6 - 36 umol/day

clinic because of a 2-year history of intermittent headaches,
palpitations and diaphoresis. These episodes would occur
every 2 - 3 days and last up to 20 min, and were associated
with pallor, nausea and vomiting, and blurry vision. He de-
nied any chest pain, loss of consciousness or diarrhea.

He had a history of a remote tonsillectomy and hypothy-
roidism, for which he had been taking levothyroxine, 0.050
mg daily. There were no known drug allergies. The patient
was single and unemployed, had a 15 pack year history of
smoking cigarettes, smoked marijuana every 2 - 3 days and
snorted cocaine intermittently. He consumed three alcoholic
beverages per week. There was no family history of pheo-
chromocytoma, hyperparathyroidism or thyroid malignan-
cies.

On examination, the patient was a thin man with initial
supine and standing blood pressures of 140/90 and 140/80
mmHg, respectively. Supine and standing pulses were 92
and 96 beats/min, respectively. While in the clinic, the pa-

tient had a hypertensive episode with tachycardia (blood
pressure 170/90 mmHg and heart rate 100 beats/min). He
was not diaphoretic or pale during that episode. The rest of
the physical examination was unremarkable.

The 24-h urine levels of catecholamines, metanephrines
and vanillylmandelic acid (VMA) are summarized in Table
1. Though all analytes were above the reference range, the
urinary epinephrine and metanephrine were the most mark-
edly elevated, at approximately seven and ten times the
upper limit of normal, respectively. A magnetic resonance
imaging (MRI) of the brain, performed a year earlier for
complaints of headaches, demonstrated nonspecific white
matter changes.

Although this patient’s presentation was suspicious for
pheochromocytoma, it was difficult to differentiate this from
cocaine-induced catecholamine effects. Another consider-
ation was that this patient had superimposed anxiety and
panic attacks. In order to ensure that the elevated urinary

Figure 1. CT images of the abdomen. Axial (A) and coronal (B) images from a non-contrast-enhanced CT scan of the abdomen.
Note the 5.8 x 5.0 cm mass in the left adrenal gland (white arrows).
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Table 2. Preoperative Plasma Free Metanephrines and Chromogranin A

Test Result Reference range
Chromogranin A 242 U/L <21 U/L

Plasma free metanephrine 3.34 nmol/L < 0.50 nmol/L
Plasma free normetanephrine 6.09 nmol/L < 0.90 nmol/L

catecholamines and metanephrines were not the result of co-
caine use (which is known to increase urinary catecholamine
levels), the plan was to repeat the urine collection along with
a urinary toxicology screen. Unfortunately, the patient did
not repeat the collection and was lost to follow-up.

Two years later, the patient was seen by a neurologist
for “full body trembling”, which had been occurring for the
past few years, and was not accompanied by any impairment
of consciousness. An electroencephalogram (EEG) was un-
remarkable. The neurologist felt that these episodes were
related to cocaine-induced catecholamine surges rather than
seizure activity. Abdominal CT revealed a 5.8 X 5 cm mass in
the left adrenal gland, with an attenuation of approximately
40 HU (Hounsfield units), highly suspicious for pheochro-
mocytoma (Fig. 1). No calcifications or adenopathy were
seen, and the contralateral adrenal gland was unremarkable.
There was a 1.8 cm hypodensity in segment 8 of the liver,
which was found to be consistent with a hemangioma on
subsequent ultrasound correlation.

Several weeks after the CT scan, the patient presented
to the emergency room with another paroxysm. His initial
blood pressure was as high as 187/122 mmHg with a heart
rate of 85 beats/min. His blood pressure later spontaneously
dropped to approximately 100 mmHg systolic. At that time,
he was started on prazosin 1 mg po tid and told to liberalize
his sodium intake. He was also referred back to his original
endocrinologist for further management of his pheochromo-
cytoma.

When reassessed in the endocrinology clinic, he en-
dorsed a 25-pound weight loss over the previous 4 years
despite a voracious appetite. The remainder of his history
was unchanged from the initial assessment. On examination,
his weight was 68 kg. Blood pressure in the supine position
was 144/76 mmHg with a heart rate of 100 beats/min. In
the standing position, his blood pressure was 124/90 mmHg
with a heart rate of 108 beats/min. Dermatologic examina-
tion revealed two cafe-au-lait spots: one in his abdomen, and
another one on his back. He had one axillary freckle bilater-
ally, as well as an intradermal cyst in his upper back. No neu-
rofibromas were seen, nor were there any mucosal neuromas
in his oral cavity or conjunctivae.

The patient was started on bisoprolol 2.5 mg daily while
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arrangements were being made for resection of the pheo-
chromocytoma. He was asked to repeat his 24-h urine col-
lection for catecholamines and metanephrines while abstain-
ing from cocaine; however, the patient was unable to comply
with the urine collection. Other than occasional headaches,
he had no further spells of tremors, palpitations or diapho-
resis. Two weeks prior to surgery, the patient was started on
phenoxybenzamine 10 mg bid, at which time the prazosin
was discontinued, resulting in good control of his hyperten-
sion. Plasma free metanephrines and chromogranin A were
markedly elevated (Table 2).

He underwent an uncomplicated laparoscopic left adre-
nalectomy. There were no findings to suggest a metastatic
neoplasm. He did have some runs of hypertension intraoper-
atively that were effectively controlled with medical therapy.
His post-operative course was uneventful, antihypertensive
medications were discontinued and the patient remained nor-
motensive.

The enlarged adrenal weighed 80 g and measured 7 X
5.5 x 4.5 cm. The organ was extensively replaced by a solid,
homogenous brown tumor that was confined to the adrenal.
There was no cystic change or calcification evident grossly
or microscopically. Histological examination showed a tu-
mor replacing the medulla with a thin rim of residual cortex,
the microscopic features of which were a typical pheochro-
mocytoma (Fig. 2A). In some areas, there were infiltrates of
small blue cells, confirmed as neuroblastoma with NB84a
(anti-neuroblastoma antibody) immunoperoxidase stain
(Fig. 2B). The mitosis karyorrhexis index (MKI) was low
and there was no ganglioneuromatous infiltrate evident (Fig.
2C). The neuroblastoma component comprised about 5% of
the overall tumor volume. In light of these findings, addi-
tional sections were submitted and the gross specimen was
re-examined; there were no areas that could be identified as
different from the typical pheochromocytoma.

A CT chest was performed within the ensuing 6 weeks,
which revealed no evidence of recurrent or metastatic dis-
ease, and a subsequent bone scan was negative. Regretta-
bly, he did not attend his scheduled CT abdomen or 1-123
metaiodobenzylguanidine (MIBG), nor did he comply with
biochemical evaluation.

He was assessed by medical oncology in view of the
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Figure 2. Pathology of the left adrenal tumor. The enlarged
adrenal gland (80 g) was replaced by a homogenous red
brown tumor, the majority of which was a typical pheochro-
mocytoma composed of polygonal cells with abundant eo-
sinophilic cytoplasm and scattered enlarged bizarre cells (A).
Pheochromocytoma merged with microscopic foci of small
round blue cells (white arrow), these comprising < 5% of the
tumor and not evident grossly (B). The nests of immature
neuroblast cells showed a low MKI (C).

diagnosis of composite pheochomocytoma with neurobla-
stomatous elements, and given the fact that his disease was
completely resected, and the volume of neuroblastoma with
a low MKI, no adjuvant systemic therapy was recommend-
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ed.

The patient was seen in the endocrinology clinic 6
months postoperatively. He was feeling quite well, and de-
nied any further paroxysms of palpitations, diaphoresis or
headaches. His blood pressure was 112/77 mmHg with a
heart rate of 56 beats/min. The remainder of his examination
was unchanged. He remains asymptomatic one year post-
operatively.

Discussion

CP is a very rare tumor that accounts for only 3% of both ad-
renal and extra-adrenal pheochromocytomas [1]. Less than
50 cases of CP have been reported in the English literature
[2]. Most cases have been associated with ganglioneuromas
- the occurrence with neuroblastoma is infrequent and the
clinical demographics have not been well elucidated because
of its rarity.

Both pheochromocytoma and neuroblastoma arise from
the neural crest, but differ in their features. Pheochromocy-
tomas are rare benign tumors that occur mainly in adults be-
tween the ages of 30 and 50 years [3-6]. They arise from the
chromaffin tissue and produce catecholamines [7], typically
causing sustained hypertension or paroxysmal hypertensive
episodes, along with the signs and symptoms of excessive
adrenergic effects [8, 9]. On the other hand, neuroblastoma,
a malignancy of sympathetic ganglia, tends to occur in child-
hood: approximately 90% of patients present before 5 years
of'age [10]. Adult neuroblastomas are extremely rare with an
annual incidence of 0.12 cases per million (US data 1998-
2002) [11] and hence most adult patients are treated accord-
ing to pediatric guidelines [12].

The nonspecific clinical manifestations of CP [2] and
rarity of the combination with neuroblastoma [13] may de-
lay diagnosis in the absence of clinical suspicion. CP can
cause symptoms related to hormonal secretion by one or
both components of the tumor [14]. Elevated plasma or uri-
nary dopamine or homovanillic acid (HVA) in a patient with
suspected pheochromocytoma may suggest the presence of
an additional neural component [15]. However, HVA levels
are influenced by the size of the neuroblastoma and there are
similarities between markers. Therefore, clinical features -
ranging from a silent course to a vasoactive intestinal peptide
(VIP)-mediated watery diarrhea syndrome in ganglioneuro-
matous CP [16, 17] - and serological tests are unlikely to
diagnose the neuroblastoma component.

Additionally, functional pheochromocytoma may mimic
panic disorders, hyperthyroidism, and illicit drug use, among
other conditions, thereby hindering the diagnosis [18, 19].
Although the pheochromocytoma component of our pa-
tient’s CP was clearly functional, the history of cocaine use,
which can increase urinary catecholamines and masquer-
ade as pheochromocytoma [18], was a complicating factor,

www.jofem.org



Composite Pheochromocytoma

J Endocrinol Metab. 2014;4(1-2):39-46

as was the absenteeism at follow-up. Nevertheless, on the
subsequent presentation, the history alerted the team to the
possibility of there being an underlying pheochromocytoma,
prompting further radiological investigation.

The high attenuation (40 HU) and well-circumscribed
homogenous appearance seen on our patient’s CT are similar
to what would be expected for a classic pheochromocytoma,
and therefore the level of suspicion for a CP or any malig-
nant component was low [20-22]. It should be noted, though,
that radiologic features are neither specific nor diagnostic for
CP[23].

Generally, the diagnosis of CP is made on microscopy,
where various admixtures of pheochromocytoma and neural
components are seen [2, 24]. In approximately 70% of CPs,
the neural component is found to be ganglioneuroma [24].
The NB84a monoclonal antibody is a useful marker confirm-
ing the diagnosis of a neuroblastoma [25].

Complete surgical resection with careful preoperative
alpha-adrenergic blockade and subsequent beta-adrenergic
blockade for any consequent tachyarrhythmia [26], in the
presence of a functional pheochromocytoma, is the most ap-
propriate therapy for CP with neuroblastoma. Prazosin is a
commonly used selective alpha-1 adrenergic agonist, but re-
quires frequent dosing due to a short half-life and its serum
concentration may decrease to ineffective levels at the time
of surgery if used preoperatively [27]. In contrast, phenoxy-
benzamine, a non-competitive, non-selective alpha-blocker,
has a longer half-life of over 24 h [28].

A laparoscopic approach to adrenalectomy has been as-
sociated with reduced postoperative morbidity, shorter hos-
pital stays [28] and stable intraoperative blood pressures,
presumably due to reduced tumor handling [29]. To ensure
complete and successful resection of the pheochromocytoma
component, testing for free plasma or fractionated urinary
metanephrines is indicated 2 - 6 weeks after surgery [30, 31].
Normal values are considered to be evidence of tumor eradi-
cation, but high postoperative metanephrine levels suggest
persistent disease and warrant further imaging [31].

Although there is no clear consensus for treating adult
neuroblastoma, complete surgical resection is sufficient for
low risk and non-metastatic tumors, but combination therapy
with chemotherapy and radiotherapy is needed for metastatic
and recurrent disease [32]. The treatment paradigm for these
tumors is poorly understood because of their rarity and varia-
tions in biologic behavior [33]. Adjuvant therapy was not ad-
vised for our patient because he was deemed to be at lower
risk based on the low volume neuroblastomatous component
and complete resection of the tumor that was confined to the
adrenal.

There has been little literature on long-term follow-up of
patients with CP and the clinical course of these rare tumors
has not been well established. In their review article, Amar et
al proposed long-term follow-up recommendations for clas-
sic pheochromocytoma and paraganglioma [31]. In cases
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with large tumors and normal or unmeasured preoperative
metanephrines, imaging within 3 months is recommended
[31]. For pheochromocytomas > 5 cm in diameter, as well as
familial pheochromocytomas and paragangliomas, clinical
and biochemical assessment 6 months postoperatively and
annually thereafter is recommended. For smaller pheochro-
mocytomas (< 5 cm), an initial follow-up at 12 months and
then every alternate year thereafter has been proposed [31].
Assessment for adrenergic symptoms and blood pressure
monitoring are essential [14, 31]. Schalk et al also recom-
mended monitoring urine for VMA and HVA in CPs given
the risk of recurrence and metastasis, posed by the presence
of the neuroblastoma component [32].

Any adrenergic signs or symptoms warrant earlier bio-
chemical testing, and if positive, imaging with CT or MRI
of the thorax, abdomen and pelvis to rule out any recurrence
[31]. Imaging has an important role for the detection of non-
functional tumors, and positron emission tomography with
[18F] fluoro-2-deoxy-D-glucose ([18F]FDG-PET) can be
helpful to distinguish new tumors from metastases and for
tumor staging [31].

Recurrence rates for pheochromocytomas are reported
to be 14% and can occur up to 16 years after surgery [30].
For CPs, prognosis is variable. Metastases from both com-
ponents are reported, but mainly from the neural component
[14]. Overall, the malignancy rate for CP is approximately
25% [2] and due to the risk of recurrence and metastasis, the
presence of neuroblastoma is an indicator of poor prognosis;
however, the presence of neural components does not always
imply a poor prognosis [2, 15].

Neuroblastomas in adults tend to present at a more ad-
vanced stage than in children and may have a more aggres-
sive phenotype, with ultimate survival being less than 50%
[11, 12]. The prognosis depends on numerous variables, the
most important being age at diagnosis, grade and stage of
the tumor [34]. In children with neuroblastoma, an increased
amplification of the oncogene N-myc is a marker for poor
outcome [11, 12, 35]; however, it tends to be unamplified
in adults with neuroblastoma. Also, neither CP nor classic
pheochromocytomas display N-myc amplification [35].

The clinical significance of microscopic detection of
the nonpheochromocytoma component of CPs has yet to be
clarified, due to the paucity of reports. However, the identi-
fication of composite tumors is important because it adds to
our accumulation of cases and can be used to help predict the
biologic behavior of CP [24]. A case series by Comstock et
al compared four cases of CP with selected cases of ordinary
pheochromocytoma and neuroblastoma [35]. Following ad-
renalectomy, none of the patients developed recurrences or
metastases at a mean follow-up of 4.9 years, suggesting that
CP may be regarded as a histologic variant of classic pheo-
chromocytoma [14]. It should be noted, however, that this
was a very small sample size, and therefore these cases may
not necessarily be generalizable to all CPs.
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The underlying cause of CP in our patient has yet to be
determined. Twenty-three percent of CPs are reportedly as-
sociated with NF1, an autosomal dominant disorder [36].
The features of NF1 include benign tumors of the peripheral
nervous system and an increased risk of developing malig-
nancies. Pheochromocytomas occur in 1% of patients with
NF1 [37], and 23% are CPs associated with NF1 [38]. The
latter has a variable presentation. Our patient had cafe-au-lait
spots and axillary freckling, both of which are hallmarks of
NF1. However, the diagnostic criteria for NF1 require the
presence of neurofibromas [38], which our patient lacked.
Although these findings in the absence of a positive fam-
ily history and late presentation would make a diagnosis of
NF1 unlikely, de novo mutations in NF' are reported without
neurofibromas [39]. Furthermore, new research suggests that
15-25% of apparently sporadic pheochromocytomas have
mutations in MEN (RET), NF1, or VHL genes [7, 40]. Our
patient has been referred to the Clinical Genetics Program
for further assessment.

Conclusions

This is a very rare case of a CP involving a pheochromocy-
toma combined with a neuroblastoma. Since its signs and
symptoms are common to many other pathological condi-
tions, the diagnosis of pheochromocytoma can be quite chal-
lenging. However, due to the potentially devastating conse-
quences of an undiagnosed pheochromocytoma, the clinician
must maintain a high index of suspicion when patients pres-
ent with compatible signs and/or symptoms. Our patient’s
concomitant cocaine use added to the diagnostic complexity,
as cocaine is known to increase urinary catecholamines and
clinically can mimic a pheochromocytoma.

Our patient is the sixth reported case of CP with neuro-
blastoma [13, 35,41, 42]. The finding of a neuroblastomatous
infiltrate requires further pathologic assessment to determine
the volume of the immature component and risk factors such
as MKI. The biologic behavior of these lesions is uncertain
and warrants oncologic assessment and follow-up.
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