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A B S T R A C T

Pheochromocytoma is an uncommon adrenal medulla tumor that secretes catecholamines. It is usually
a benign condition and is generally treated with adrenalectomy; in a small proportion of cases, however,
it might return or spread. Pheochromocytoma is uncommon to recur or metastasize, meaning every
reported case is clinically relevant.
A 46-year-old Caucasian woman initially presented with conventional catecholamine excess symp-
toms—refractory hypertension, palpitations, diaphoresis, and headaches. Imaging showed a sizable
right adrenal mass; biochemical testing indicated very high plasma metanephrines. A medical decision
was made to perform a right adrenalectomy; pathology confirmed a benign pheochromocytoma. After
surgery, her symptoms went away, but she was missed for follow-up. Four years later, she came
back with comparable symptoms; biochemical screening found increased metanephrines once more,
and a computed tomography (CT) scan revealed local recurrence in the right adrenal bed. Notably,
the CT also disclosed a lytic lesion in a lumbar vertebra and evidence of bone metastases from the
pheochromocytoma. This instance highlights a rare situation in which a pheochromocytoma, initially
thought to be innocuous, reoccurred with distant skeletal involvement.
In conclusion, a very rare, recurrent pheochromocytoma with bone metastases underscores the impor-
tance of continuous monitoring even after complete tumor removal. Early recognition of metastasis or
relapse can significantly impact therapy and outcomes. This case highlights the necessity of ongoing
follow-up in patients with pheochromocytoma and alerts individuals to potential late metastatic
symptoms.

1. Introduction
Pheochromocytomas are rare neuroendocrine malignancies orig-
inating from chromaffin cells of the adrenal medulla. Usually
benign, but 10% are approximately malignant; the incidence of
malignancy is 2.5%-13% [1]. No clear histopathological standards
differentiate benign from malignant neoplasms at the time of ini-
tial diagnosis. Malignant pheochromocytomas usually metastasize
to the bone, kidney, lymph nodes, and lung and rarely to the
brain, prostate, skin, and urinary bladder. Although bone is the
commonest site for metastases, vertebral involvement is rare [2]
. Pheochromocytomas exhibit symptoms of catecholamine excess,
including headaches, paroxysmal hypertension, palpitations, flush-
ing, and sweating. However, a small percentage show malignant
behavior, determined by local recurrence or distal metastases;
many times, these tumors are benign and surgically excised; that
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is, adrenalectomy is curable. Though rare, estimated in approx-
imately 10–14% of patients, pheochromocytoma recurs years or
even decades after the first therapy following curative surgery.
Long-term follow-up is necessary because of the possibility of
recurrence or metastasis, even in tumors initially deemed "benign. "
This case report has clinical importance since it describes a patient
with a pheochromocytoma first handled as a benign tumor who
later showed recurrence with bone metastases. Such a presentation
highlights gaps in our ability to accurately forecast tumor behavior,
which is uncommon.

2. Case presentation
Patient Details: A 46-year-old Caucasian female with long-standing
insulin-dependent diabetes mellitus and a history of poorly con-
trolled hypertension on several antihypertensive drugs including
Hydrochlorthiazide 25 mg daily (started as first line at the time of
diagnosis), Losartan 100 mg daily (added on when diagnosed with
diabetes), Amlodipine 10 mg daily, and Hydralazine 50 mg tid.
Presented to the emergency department with extreme weariness,
ongoing upper abdominal discomfort, and undesired weight loss.
She also noted sporadic heart pounding, chest heaviness, profuse
perspiration, face flushing, and severe headaches over the past few
weeks. Her vital signs during presentation were as follows: blood
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pressure, 186/104 mmHg; heart rate, 110 beats per minute; respira-
tory rate, 18 breaths per minute; temperature, 36.8°C; and oxygen
saturation, 98%. No known family history of pheochromocytoma
or other endocrine tumors existed. Physical examination showed
persistent hypertension and facial flushing but was otherwise nor-
mal for the initial appearance and diagnostic work-up. Differential
diagnosis considered for these signs and symptoms included:
hypertensive urgency, acute coronary syndrome, perimenopause,
hyperthyroidism. Abdominal CT scan was ordered to investigate
the cause of abdominal pain, and it revealed an adrenal mass.
Subsequently, a diagnosis of pheochromocytoma was considered.
Biochemical testing confirmed a hypercatecholaminergic state
by revealing remarkably high plasma-free metanephrine levels
(>13,000 pg/mL; normal <200 pg/mL). TSH hormone level was
ordered to exclude hyperthyroidism and was within normal range.
Her set of symptoms led one to consider a catecholamine-secreting
tumor.

Figure 1: CT showing large right adrenal tumour nearly 12 cm in size – at
the time of initial phaeochromocytoma diagnosis.

Figure 2: Follow-up CT status post resection of right adrenal phaeochro-
mocytoma, showing complete resection of the mass.

An abdominal CT scan was done for tumor localization; it showed a
vast right adrenal mass measuring around 12 cm in size. On prelim-
inary CT abdomen, the big right adrenal tumor compressing nearby
structures (Figure 1) shows no evident metastatic lesions. Based
on the imaging, biochemical evidence, and clinical picture, a right
adrenal pheochromocytoma was diagnosed. Initial therapy and
results: The patient underwent an open right adrenalectomy (Fig-
ure 2) following suitable preoperative Doxazosin initially started at
1 mg bid three weeks prior to surgery and titrated up to 8 mg bid,
and then metoprolol 50 mg bid started 3 days before surgery. Post-
surgery antihypertensive Hydralazine was stopped immediately.
Histopathology confirmed a pheochromocytoma restricted to the
adrenal gland with no cancerous characteristics discovered; the
resected tumor was well-encapsulated. Surgical borders were well-
defined, with no infiltration into adjacent tissues. At the time, no
adjuvant therapy was advised. Postoperative follow-up biochemical
tests revealed normalized plasma metanephrines, and the patient’s
symptoms resolved completely; her blood pressure also improved,
allowing a reduction in antihypertensive medication. Though, un-
fortunately, she was lost to follow-up following surgery and did
not have scheduled monitoring, she was counseled on continuous
monitoring with periodic biochemical testing and imaging.
Around four years following the first adrenalectomy, the patient
reappeared with a recurrence of symptoms. Reminiscent of her
original presentation, she reported new episodes of palpitations,
sweating, facial flushing, and elevated blood pressure levels. Clin-
icians swiftly requested further biochemical testing and imaging,
knowing the possibility of tumor recurrence. Biochemical test re-
sults showed that ( 3,500 pg/mL) were plasma metanephrine levels.
A contrast-enhanced CT scan of the stomach strongly indicated
loco-regional recurrence of pheochromocytoma in the adrenal bed
since it revealed several irregular soft tissue masses (approximately
2x4 cm each) in the right retroperitoneum close to the site of the
previous adrenalectomy. Notably, the CT scan also found a solitary
lytic lesion in the body of the L2 vertebra, thereby generating
suspicion of a metastatic deposit from the pheochromocytoma
(Figure 3). CT scan at recurrence showed a recurrent tumor mass
in the right adrenal bed and a lytic destructive lesion in the L2 ver-
tebral body consistent with metastatic spread. Magnetic Resonance
Imaging revealed no apparent liver, lungs, or other organ lesions.
Later, a whole-body radionuclide investigation, metaiodobenzyl-
guanidine scan, or PET scan was planned to confirm the adren-
ergic character of the spinal lesion. In this instance, the clinical
setting indicated that the vertebral lesion was a metastasis of the
pheochromocytoma; therefore, the tumor was classified as malig-
nant. The patient’s situation was addressed at a multidisciplinary
cancer board. Given the loco-regional recurrence and solitary bone
metastasis, a combined treatment approach was intended. The
patient was put under alpha- and beta-adrenergic blockage to help
her stabilize her cardiovascular condition. She then had surgical
excision of the recurring retroperitoneal tumor masses. Options for
treating vertebral metastasis included surgical stabilization, radia-
tion treatment, or targeted radionuclide therapy (e.g., I-131 MIBG
or peptide receptor radionuclide therapy). Ultimately, localized
radiation therapy was performed on the L2 vertebra to control the
metastatic lesion and avoid spinal cord compression. Biochemical
metanephrine levels after treatment revealed a notable decrease,
and the patient’s symptoms improved. The patient was set for close
long-term follow-up every six to twelve months with intermittent
biochemical monitoring and imaging.
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Figure 3: CT coronal section showing soft tissue nodules in the right
posterior pararenal space suspicious for recurrent phaeochromocytoma.

3. Discussion
Pheochromocytoma is a rare tumor that arises from the chromaffin
cells of the adrenal gland. The annual incidence of pheochromo-
cytoma is less than 1 per 100,000 people [3] and the prevalence is
1 in 6500 [4]. The usual peak age of diagnosis is the third to fifth
decade of life, with equal incidence in men and women [5]. Most
pheochromocytomas are sporadic, but about 40% of the pheochro-
mocytomas are familial, associated with genetic mutations [4, 6].
VHL (von Hippel-Lindau, vHL), NF1 (Neurofibromatosis Type 1,
NF1), and RET (Multiple Endocrine Neoplasia Type 2, MEN 2)
are the common mutations associated with pheochromocytoma [7].
Approximately 10% of all pheochromocytomas are malignant [3].
About 50% of the patients with metastatic disease have germline
mutations [8]. The five-year survival rate is about 90% in benign
pheochromocytoma and about 40% in malignant pheochromocy-
toma [3]. Mortality and morbidity are related to the mass effect and
the high catecholamine burden leading to hypertension, arrhyth-
mias, cardiomyopathy, stroke, and even death [7]. Male sex is as-
sociated with higher mortality [9]. Because of their broad and non-
specific clinical symptoms, pheochromocytomas are often referred
to in medicine as "the great mimicker. " Although pheochromocy-
tomas can sometimes present atypically or even be found inciden-
tally, this patient’s initial presentation—hypertension, headaches,
perspiration, palpitations—is typical. Orthostatic hypotension and
syncope are seen in some patients [10]. Diagnosis begins with
biochemical confirmation of catecholamine excess [11] (increased
plasma or urinary metanephrines), then imaging to locate the
tumor. Genetic testing should be considered in all patients [12].
Complete surgical resection (adrenalectomy) is the ultimate ther-
apy for localized disease and usually results in a cure for benign
tumors. Minimally invasive adrenalectomy is preferred in most
patients, while open resection is reserved for patients with large
(>6cm) or invasive tumors to prevent tumor rupture and local recur-
rence [12]. The tumor should be pathologically confirmed for the
absence of malignancy, even though histopathological features do
not reliably distinguish between benign and malignant pheochro-
mocytomas [13]. Post-operatively, biochemical testing should be
done regularly to confirm complete resection [14].

Initial care for our patient followed these principles and appeared
effective, as evidenced by normalized laboratory results post-
surgery and symptom resolution. Though the best first treatment
is in place, a small number of patients can experience tumor recur-
rence. Reported recurrence rates of pheochromocytoma following
adrenalectomy range between 6% and 16% in several series. One
long-term study found recurrence in up to 10–14% [14] of cases.
Recurrence in our patient four years after this window falls. In this
instance, a lack of routine follow-up postponed the detection of
recurrence until it became symptomatic. This highlights a major
difficulty: patients might become non-adherent to follow-up after
the first tumor is eliminated and symptoms subside, therefore
missing an early diagnosis of recurrence.
Especially for those with bigger tumors, hereditary syndromes,
or any other risk factors, lifelong surveillance with yearly or bi-
yearly biochemical testing and frequent imaging is often advised
to detect recurrence at a treatable level. The malignant potential
of pheochromocytomas is another important point demonstrated
by this case. There are no predictive criteria for the recurrence of
pheochromocytoma. As per one study, patients with primary tumor
size >5cm and average Ki-67 counts >3% are at higher risk of
recurrence [15].
Recurrence is associated with multiple node involvement and dis-
tant metastasis and, therefore, is difficult to treat with surgery alone
[15]. The recurrence time is variable, ranging from 1 year after
surgery to decades later, but is usually observed after 2-3 years.
Therefore, lifelong follow-up is recommended to detect recurrence
or metastasis [16]. Annual follow-up should be preferred in patients
with familial, large, or bilateral tumors, while biennial follow-up
might be adequate for low-risk risk [17]. Malignancy in pheochro-
mocytoma is characterized by metastases to areas where chromaffin
tissue is typically absent (e.g., bones, lungs, liver, and distant lymph
nodes). Malicious behavior is observed in approximately 10% of
pheochromocytomas (or slightly higher in some recent studies). No
completely trustworthy histological standards predict malignancy:
characteristics like cellular atypia or further adrenal extension do
not definitively indicate that a pheochromocytoma will metastasize.
In reality, the only certain indicator of cancer is the documentation
of metastatic spread. Though the subsequent appearance of a bone
lesion showed its cancerous nature, in our patient’s first operation,
the tumor was reported as "benign," indicating no invasion or
metastasis was apparent at that moment. This case emphasizes the
diagnostic difficulty that even a tumor designated benign may have
malignant potential that is only discovered over time. Although
some research has attempted to identify predictors of aggressive
behavior (such as tumor size exceeding 5 cm, a high cellular
proliferation index (like Ki-67) greater than 3%, or specific genetic
mutations), these findings are inconclusive.
In pheochromocytomas, genetic testing is crucial; up to 40%
are associated with germline mutations (e.g., VHL, RET, NF1,
SDHB/D). Malignant cases are more likely to have underlying
mutations (about half of metastatic pheochromocytomas show
hereditary mutations). Although no genetic testing was initially
performed in our case, it would be wise to check for changes like
SDHB (which is frequently associated with aggressive, metastatic
pheochromocytoma), given the tumor’s behavior. Bone metastasis
in pheochromocytoma is a noteworthy finding, as shown in this
patient. Among metastatic pheochromocytomas, bone is indeed
one of the most common locations of dissemination. Research
indicates that bone involvement occurs in approximately 60–70%
of malignant cases. Patients with bone metastases may show bone
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pain, pathological fractures, or neurological symptoms if the spine
is affected [18].
The discovery of a single bone metastasis presented significant
management issues. While loco-regional recurrence can usu-
ally be managed with multiple surgeries, disseminated disease
may require systemic treatment. For the recurrent adrenal le-
sion, this patient’s treatment comprised surgery and radiation
for the bony metastasis. Other or supplemental treatments for
metastatic pheochromocytoma include targeted radiotherapy using
radioactive iodine-labeled MIBG [19] and systemic chemotherapy
(including cyclophosphamide-based regimens [20]. Every strategy
must be tailored to the patient’s tumor biology and the extent of
the disease. Our case highlights how even "benign" pheochromo-
cytomas can behave aggressively and underscores the importance
of a multidisciplinary approach when they do.
Comparing this case to the current literature, it fits with other
studies stressing the unpredictability of Pheochromocytoma recur-
rence. Recurrence has been noted several years after resection; a
few pheochromocytomas were initially non-metastatic, but then
developed distant metastases, including skeletal lesions. The clini-
cal result can vary: while some patients respond well to additional
therapies and second surgeries, others may have a more aggressive
course. Prognostically, benign pheochromocytomas have a high 5-
year survival ( 90%), whereas malignant pheochromocytomas have
a poorer prognosis (5-year survival often around 40–50%, heavily
dependent on the extent of metastasis and effectiveness of therapy).
Early detection of recurrence, as in the case of our patient, once
she sought medical care, likely increases the chances of a good
outcome by enabling prompt action. This case helps to advance
the field of knowledge by highlighting a rare instance of repeated
pheochromocytoma with bone metastasis. This case report empha-
sizes three important ideas: the need for ongoing follow-up, the
potential for metastases to develop even after curative surgery, and
the importance of physicians being alert for signs of recurrence. It
also emphasizes the need for more studies on predictive indicators
of malignancy and relapse in pheochromocytoma, which might
finally inform early interventions and surveillance strategies for
high-risk individuals.

4. Conclusion
Though rare, recurrent pheochromocytoma with far-off metastases
is a vital clinical entity. This case illustrates the importance of
lifetime monitoring, demonstrating how pheochromocytomas, ini-
tially treated as benign tumors, can recur years later with malig-
nant characteristics. For doctors, it is important to keep a high
index of suspicion for recurrence in any patient with a history of
pheochromocytoma exhibiting suspicious symptoms, even many
years following surgical resection. Early detection of recurrence
or metastasis enables quick, aggressive treatment that can improve
patient outcomes. To find late recurrences or metastases, thorough
long-term follow-up is required. A multidisciplinary approach is
recommended to manage these uncommon but life-threatening
incidents; even "benign" pheochromocytomas are not entirely be-
nign.
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