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Introduction: Pheochromocytoma is a rare neuroendocrine tumor that arises from chromaffin cells in the adrenal
medulla, with an incidence of 2-8 cases per million adults.

Case presentation: This case study presents the case of a 39-year-old male patient who experienced recurrent
headaches, palpitations, and hypertension, ultimately diagnosed with malignant pheochromocytoma after im-
aging revealed a large adrenal mass with vascular invasion and metastasis.

Discussion: Despite the rarity of malignant pheochromocytomas, they present significant clinical challenges.
Diagnosis typically relies on imaging and biochemical tests, with management necessitating a multidisciplinary
approach.

Conclusion: This case underscores the importance of early recognition and comprehensive management strategies
for malignant pheochromocytoma and reviews the available therapeutic strategies including debulking surgery,

chemotherapy and other novel therapies such as Iobenguane I-131 and tyrosine kinase inhibitors.

1. Introduction

Pheochromocytomas are uncommon neuroendocrine tumors derived
from chromaffin cells of the adrenal medulla. These tumors, though rare,
can be malignant in about 10 % of cases, posing significant clinical
challenges due to their potential for metastasis and regional invasion.
Patients often present with symptoms like headaches, palpitations, and
persistent hypertension. Accurate diagnosis involves biochemical tests
and imaging, while effective management requires a multidisciplinary
approach, combining surgery, pharmacotherapy, and, in advanced
cases, systemic treatment options to optimize outcomes and improve
patient prognosis.

2. Case presentation

A 39-year-old north-African male patient with no significant medical
history presented to the emergency department of our hospital with
recurrent pulsating headaches, palpitations, tinnitus, phosphenes, and
upper right quadrant abdominal pain. Upon examination, he was dia-
phoretic, with blood pressure recorded at 210/124 mmHg and a heart
rate of 124 bpm. Laboratory tests indicated mild hyperglycemia and
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hypokalemia, while inflammatory markers were negative.

A thoraco-abdominal computed tomography (CT) scan with intra-
venous contrast was performed, revealing a large right adrenal mass (12
x 9 cm) characterized by significant peripheral contrast uptake and
central necrosis (Fig. 1) and kidney parenchymal invasion (Fig. 2).
Additionally, a secondary hepatic lesion and tumor extension into the
inferior vena cava with a right intra-auricular thrombus were noted
(Fig. 3). The CT scan didn't reveal any other malignancies.

The diagnosis of pheochromocytoma was confirmed through
elevated serum levels of free catecholamines with epinephrine measured
at 295 pg/ml (2,5 times the normal value). The 24 h urinary methoxy-
lated derivatives metanephrine and normetanephrine were also elevated
at 136 pg/24 h (2,2 times the normal value) and 678 pg/24 h (1,8 times
the normal value).

The patient received intravenous nicardipine to manage his severe
hypertension. The tumor was deemed inoperable due to its extensive
vascular invasion and metastasis.

The patient was thoroughly informed about his medical condition,
including the prognosis and the potential outcomes of various thera-
peutic options tailored to his specific case. All available treatments were
presented to him, covering their potential benefits, risks, and expected
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outcomes. Given the particularly poor prognosis and the limited chances
of achieving a significant improvement in his condition with more
aggressive therapies, the patient made an informed decision to pursue
palliative care. This choice reflects his understanding of the situation
and his preference for a focus on comfort and quality of life, rather than
undergoing treatments aimed at extending life with potentially
burdensome side effects. The patient succumbed to an acute myocardial
infarction 42 days later.

3. Discussion

Pheochromocytomas are rare neuroendocrine tumors that arise from
chromaffin cells of the adrenal medulla, with an estimated annual
incidence of 2 to 8 per million adults [1]. Approximately 10 % of these
tumors are classified as malignant, defined by the presence of metastases
or local invasion into surrounding tissues [2].

The Menard triad—headaches, palpitations, and sweating—is a
classic presentation, although it is not always complete. High blood
pressure is the cardinal sign of pheochromocytoma. It is more likely to
be permanent, severe, extremely unstable, and refractory to medical
treatment. Paroxysmal hypertension accesses are more evocative of a
pheochromocytoma. They are often associated with diffuse pain with
intense headaches, anxiety and diaphoresis. In certain cases they result
in serious acute accidents (acute pulmonary edema, acute myocardial
infarction or transient blindness).

Metanephrine assays are conducted as a first-line diagnostic pro-
cedure, measuring either the free plasma metanephrines or the frac-
tionated plasma or urinary metanephrines [3]. Plasma free
metanephrines assess the direct secretion produced by the tumor
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continuously as opposed to the episodic secretion of catecholamines,
which is indicative of the tumor mass. Their measurement would be
little affected by sympathoadrenal excitation.

Abdominopelvic computed tomography scans are the primary diag-
nostic tool, with high sensitivity for detecting adrenal tumors as small as
1 cm with 87 % to 100 % sensitivity [4]. The diagnosis of malignant
pheochromocytoma is often challenging and relies on various criteria,
including tumor size, invasion of neighboring organs, and the presence
of lymphadenopathy. Imaging plays a crucial role in the assessment of
pheochromocytomas. In this case, the CT findings of a large adrenal
mass with central necrosis and peripheral contrast uptake, along with
hepatic lesions and intravascular extension, were indicative of a ma-
lignant process. Imaging characteristics can significantly aid in differ-
entiating malignant from benign pheochromocytomas. Features
suggestive of malignancy on imaging include [5]:

- Venous or contiguous invasion

- Presence of lymphadenopathy

- Metastasis

- Slow washout

- Density greater than 20UH

- Size: a correlation between the size and malignancy was described
with larger lesions being more frequently malignant.

In the absence of metastases or massive periglandular growth, it is
histopathologically difficult to distinguish a malignant from a benign
pheochromocytoma [6].

Management of malignant pheochromocytomas typically requires a
multidisciplinary approach. Treatments for malignant

Fig. 1. CT scan axial view showing the right adrenal tumor with central necrosis and peripheral contrast uptake.
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Fig. 2. CT scan, coronal view showing the invasion of the upper pole of the
right kidney.

pheochromocytoma include pharmacological control of hormone
mediated symptoms, surgical excision of the lesion, external irradiation
and systemic chemotherapy. Surgical resection is the primary treatment
for localized tumors; however, in cases of advanced disease, as seen
here, surgical options may be limited. The aim of surgical debulking is to
reduce and control catecholamine-related symptoms. A publication by
Ellis et al. showed that the majority of the 30 patients included in their
retrospective analysis experienced biochemical recurrence within the
first year after surgery [7]. Moreover, the presence of residual disease at
the end of surgery resulted in poor and short-lasting biochemical con-
trol. This suggests that this surgery should only be considered for pa-
tients whose tumors can be completely resected with clear margins.
Preoperative management focuses on controlling hypertension and
other symptoms associated with catecholamine release. Alpha-blockers
are often administered 7 to 14 days prior to surgery to mitigate the
risks associated with catecholamine surges during surgical intervention.
The preoperative management of hypertension control, alpha blockade,
and appropriate fluid resuscitation are key elements to successful peri-
operative surgical outcomes.

For unresectable cases, systemic therapies such as chemotherapy
may be considered. The CVD regimen, which includes cyclophospha-
mide, vincristine, and dacarbazine, has been utilized in the treatment of
metastatic pheochromocytoma [8], although the response rates can be
variable with survival benefit ranging from 1 to 4 years. This regimen is
associated with potential adverse effects, including myelosuppression,
which may lead to neutropenia, anemia, and thrombocytopenia; pe-
ripheral neuropathy, particularly from vincristine; hepatotoxicity from
dacarbazine; and risks such as nausea, vomiting, and alopecia. Addi-
tionally, cyclophosphamide carries a risk of hemorrhagic cystitis,
particularly in patients with known bladder disorders such as chronic
cystitis or interstitial cystitis. The CVD regimen is contraindicated in
patients with severe bone marrow suppression, significant hepatic or
renal impairment, severe peripheral neuropathy, or a known hyper-
sensitivity to any of the regimen's drugs.

External beam radiation therapy directed at bone metastases, as well
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as other targeted techniques like radiofrequency ablation, cryoablation,
chemoembolization, cyber/gamma knife, and arterial embolization, can
be employed to manage local tumor-related complications. However,
these methods are primarily utilized for palliative purposes, either to
alleviate symptoms or to reduce overall tumor burden, rather than as
curative treatments.

In summary, current treatment options for malignant and metastatic
pheochromocytoma include cytotoxic chemotherapy, surgical in-
terventions, and emerging therapies. These approaches vary in efficacy
and outcomes, reflecting the complexity of these rare tumors:

- The CVD regimen has shown a disease control rate of 81 % and a
biochemical response rate of 91 % in a study involving 16 patients
[9]. The median overall survival was reported at 4.4 years, with a 5-
year survival rate of 50 % [9].

Surgery remains a potentially curative option, particularly for
localized tumors. However, metastatic spread often limits the feasi-
bility of complete resection [10].

- Radiolabeled MIBG therapy has gained attention, with recent FDA
approval of lobenguane I 131 for specific patient groups: adult and
pediatric patients 12 years and older with iobenguane scan-positive,
unresectable, locally advanced, or metastatic pheochromocytoma or
paraganglioma who require systemic anticancer therapy. However,
this treatment comes with significant side effects that patients need
to be aware of, including myelosuppression, secondary myelodys-
plastic syndrome, leukemia or other malignancies, hypothyroidism,
elevation of blood pressure, renal toxicity, and pneumonitis.

More recently, in march 2024, FDA approved the use of lutetium
Lu 177 dotatate in the treatment of adult and pediatric patients 12
years and older with metastatic SSTR-positive pheochromocytoma/
paraganglioma. This treatment is indicated when other options
available have failed or are not suitable.

Sunitinib has been tested for progressive or metastatic pheochro-
mocytoma or paraganglioma and has shown promising results. In the
FIRSTMAPPP trial, a randomised, placebo-controlled, double-blind,
phase 2 trial, the 12-month progression free survival of the sunitinib
group was 36 % [90 % CI 23-50] compared to 19 % in the placebo
group [90 % CI 11-31]. The main grade 3 and 4 reported side effects
were asthenia, hypertension and bone pain [11]

Other investigational treatments include immunotherapy and tar-
geted therapies (Lenvatinib, Temozolomide, Olaparib, Belzutifan),
although their efficacy is still under evaluation in clinical trials.
The National Comprehensive Cancer Network recommends
including these patients with symptomatic and unresectable tumors
in clinical trials.

Despite these options, the prognosis for malignant pheochromocy-
toma remains challenging, with 5-year survival rates ranging from 34 %
to 74 % depending on various factors [10]. Further research is essential
to optimize treatment strategies and improve outcomes.

Prognostic factors for malignant pheochromocytomas include tumor
size, the presence of visceral metastases, and SDHB gene mutations [12].
A retrospective and prospective analysis of 491 cases conducted by Su
et al. showed that the loss of SDHB expression in immunohistochemistry
of pheochromocytoma and paraganglioma surgical specimens is asso-
ciated with poorer prognosis [13].

Surveillance of patients with locally unresectabale or metastatic
pheochromocytoma is recommended every 12 weeks (or earlier in new
symptoms show up) for 12 months and is based on:

- Physical examination, blood pressure control, markers

- Thoraco-abdomino-pelvic CT scan with contrast or MIBG SPECT/CT
(if previous MIBG-positive or concern for disease progression and
prior to considering radionuclide therapy) or FDG-PET/CT for bone
dominant disease. Somatostatin Receptor based imaging can also be
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considered if previous SSTR-positive or concern for disease pro-
gression and prior to considering radionuclide therapy.

Recent studies emphasize the need for a multidisciplinary approach
in managing malignant pheochromocytomas. The complexity of these
tumors necessitates collaboration among endocrinologists, surgeons,
and oncologists to optimize patient outcomes. Furthermore, ongoing
research into the genetic basis of pheochromocytomas may yield in-
sights into targeted therapies and improved diagnostic criteria.

This article has been reported in line with the SCARE criteria [14].

4. Conclusion

This case highlights the importance of considering malignant pheo-
chromocytoma in patients presenting with classic symptoms of cate-
cholamine excess. Early diagnosis through appropriate imaging is
crucial for determining the extent of disease and guiding therapeutic
decisions. In this case, imaging helped confirm the metastatic nature of
the tumor, allowing for a more informed discussion of treatment op-
tions. The patient's decision to pursue palliative care underscores the
need for a patient-centered approach, especially when the prognosis is
poor and the risks of aggressive therapies may outweigh the benefits.
This case emphasizes the value of multidisciplinary collaboration in
managing complex cases, ensuring that treatment aligns with the pa-
tient's values and goals for quality of life.
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