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Abstract Diagnosis of pheochromocytoma, a rare, largely-incidentally found tumor of the adrenal glands, is
typically challenging due to its frequently variable, nonspecific, and atypical presentations as it can mimic many
other diagnoses, notably menopause. This study details a case of a 47-year-old female who primarily presented with
flushing and insidious weight loss; further studies also revealed a new hyperglycemia. Initially thought to be
menopausal symptoms, she then returned months later with chest pain and dyspnea and underwent cardiac work-up
for a diagnosis of myopericarditis and eventually cardiomyopathy. After being hospitalized for pneumonia, her
pheochromocytoma was finally incidentally discovered on abdominal CT. Pheochromocytomas should be
considered in the differential diagnoses of flushing in menopause-age women and can occur with normotensive,
atypical presentations, particularly patients with more concerning features such as weight loss. Furthermore,
pheochromocytomas can cause long-lasting cardiac damage, and should be acknowledged as a possible cause of
cardiomyopathy.
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1. Introduction

A pheochromocytoma is a tumor that develops in the
adrenal glands, arising from adrenomedullary chromaffin
cells. These cells are mainly responsible for producing
catecholamines, such as epinephrine and norepinephrine.
In the body, these catecholamines serve as both hormones
and neurotransmitters and they play a crucial role in the
mounting of sympathetic responses [1]. Therefore, most
patients with pheochromocytoma present with a variety of
symptoms related to this activation in sympathetic
stimulation. The classic triad of symptoms consists of
headaches, sweating, and palpitations [2]. However, recent
research suggests that this triad is only observed in 17% of
patients [3]. Another typical feature seen in patients with
pheochromocytoma is hypertension; it is present in up to
65-80% of cases [4]. In addition to classic symptoms,
patients have also presented with anxiety, dyspnea, visual
changes, paresthesia, abdominal, flank, or chest pain [4].
However, limited data exists on patients presenting with
chest pain as their primary complaint. The pathogenesis of
chest pain in pheochromocytoma is thought to arise from
excessive catecholamine-induced stimulation of cardiac
myocytes. The damage to these cells can manifest itself in

several forms, ranging from Takotsubo and dilated
cardiomyopathies to myocardial infarctions [5,6]. To our
knowledge, this is the first case that emphasizes the need
for suspicion in specifically menopausal patients. We
describe a case of pheochromocytoma in a menopausal-
age female who predominantly presented with flushing
and vasomotor disturbance and subsequently developed
catecholamine-induced cardiomyopathy.

2. Case Presentation

A healthy female in her late 40s presented with initial
symptoms of hot flashes and unexplained weight loss of
4.5 kg within the last year without intention to lose weight
or changes in diet or behavior. Her visit was originally an
annual follow-up with her primary physician. She had no
complaints of headaches, palpitations, or diaphoresis. Her
vitals were normal and the only notable labs at the time
included a high cholesterol level, expected given her
history of hyperlipidemia, and a new onset hyperglycemia
and an increased hemoglobin A1C of 6.1. She had no
history of hypertension and has not needed to take anti-
hypertensives. She also did not have a history of diabetes.
She did have a family history of hypertension,
hyperlipidemia, and Type Il diabetes in both her parents
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and one of her sisters. Her last menstrual period was in
2021; she had been taking oral hormonal contraceptives
and had not experienced menstruation since. Her height,
body weight, and body mass index at that initial visit were
158.8 cm, 52.6 kg, and 20.88 kg/m”.

At first, given her age and her symptoms of flushing, it
was thought that she may be experiencing menopause. Her
follicle-stimulating hormone (FSH) level at the time was
29.1 mlU/mL, which was within the post-menopausal
range. She was prescribed hormone therapy and told to
follow-up in 3 months. Over the course of the next several
months, she had continued to lose weight, was still
experiencing flushing, and had no relief with the hormone
therapy. She was also now experiencing feelings of
anxiety and having trouble sleeping at night.

6 months after her initial visit, she presented with new
onset symptoms of shortness of breath and chest tightness
that had worsened within the last week. Her physical exam
showed tachycardia and a friction rub. She was promptly
sent to the cardiologist and underwent an echocardiogram
and a nuclear stress test, where she was diagnosed with
myopericarditis with a depressed left ventricular ejection
fraction (LVEF) of 30-35%. After resolution of her chest
pain and friction rub with Colchicine, she was then found
to have cardiomyopathy, after which the cardiologist
started her on Losartan and Metoprolol. She then
underwent a coronary angiography and left heart
catheterization, which showed normal coronary arteries.

One month later, she presented to the emergency
department (ED) twice for her shortness of breath and
chest pain. She was sent home with Furosemide on her
first visit. On her second visit four days later, she was
admitted to the hospital for increasing dyspnea on exertion
and palpitations. Table 1 displays her laboratory values on
admission; notable values include significantly elevated
metanephrines, slightly elevated troponin and renin, and
hyperglycemia. Computed tomography angiography (CTA)
with intravenous (IV) contrast showed no evidence of a
pulmonary embolism but showed areas of consolidation in
the lower lobes consistent with pneumonia, which she was
then treated for with IV antibiotics. Additionally, the CTA
showed poor visualization of a mass lesion in the upper
left quadrant of her abdomen, concerning for a solid mass
(Figure 1a). Abdominal contrast-enhanced CT then
uncovered a heterogenous 7.5 x 6.7 c¢cm adrenal mass
centered around the left adrenal gland (Figure 1b). The
mass appeared separate from the left kidney and had
somewhat of a mass effect on a portion of the upper pole
of the left kidney.

Figure 1. (a) Patient’s CTA showing a mass in the upper left quadrant of
her abdomen. (b) Patient’s subsequent contrast-enhanced abdominal CT
showing the adrenal mass

For her pneumonia, she was treated with IV Ceftriaxone,
of which she completed a 5-day course. She was also given
a dose of IV Furosemide, to which she reported
improvement in her shortness of breath. She was started on
oral Doxazosin, Hydralazine, and Furosemide after
discharge, and scheduled for surgery with the urologist.

Two weeks later, she presented to the ED again with
severe right flank pain. Her CT scan showed geographic
hypoperfusion of the right kidney consistent with
multifocal right renal infarcts. Her echocardiogram
showed an LVEF that had improved to about 55-60%
without significant left ventricular hypertrophy, and a
mobile mass in the mid-anterior anteroseptal walls,
consistent with a left ventricular thrombus. She was also
found to be COVID-positive at the time. She was given
Enoxaparin for anticoagulation and eventually discharged.

Table 1. Patient’s original laboratory values on hospital admission

Peripheral Blood Electrolytes
RBC 4,410 Sodium 136
Hemoglobin 13.7 Potassium 5.1
Hematocrit 42.2% Chloride 98
wBC 9,140 Calcium 8.7
Platelet 239,000 Glucose 162*
Creatinine 11
Endocrinology BUN 30
DHEA-S 36 CRP 5.115*
Cortisol 33.94 Troponin 141*
Testosterone 12 D-dimer 4.28
Renin 16.64*
Aldosterone 13
Metanephrine 6745*
Normetanephrine >20000*
Total Metanephrines >40000*
TSH 1.54

3. Outcome and Follow-up

She underwent a successful laparoscopic left
adrenalectomy two weeks later. Her blood pressure and
cardiac medications were discontinued, and she was
discharged on Warfarin for the clots. The pathology of the
pheochromocytoma was notable for a 9 cm mass without
malignant features. One month after surgery, her
normetanephrine level was 201 pg/mL, significantly
decreased after the procedure. Her hyperglycemia had also
resolved as well.

She eventually underwent genetic testing with the
Hereditary Paraganglioma-Pheochromocytoma panel
(FH, MAX, NF1, RET, SDHA, SDHAF2, SDHB, SDHC,
SDHD, TMEM127, VHL) and received negative results.
It was determined that her disease pathophysiology was
likely sporadic.

4. Discussion

Given the patient’s age, initial symptoms of flushing,
and lack of the typical triad associated with
pheochromocytoma, her case was mistaken for
menopausal symptoms. This was complicated by her
history of taking oral contraceptives as a hormone
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replacement therapy, in which she hasn’t had a menstrual
cycle since 2021, and her elevated FSH level in the
postmenopausal range. Her new onset of chest pain and
palpitations then led to an exhaustive investigation for
cardiac causes, which included invasive imaging (left
heart catheterization showing normal coronary arteries),
and she was found to have acute myopericarditis-related
cardiomyopathy. She presented to the emergency
department several times throughout this process, and it
was not until she was hospitalized for pneumonia that
her large pheochromocytoma was incidentally found on
abdominal CT.

There have been other reported cases of
pheochromocytoma-related catecholamine-induced
myocarditis  or  cardiomyopathy  [7,8,9,10,11,12].
However, it is a relatively un-studied sequelae
of pheochromocytomas and notably, literature analyses
such as Zhang et al. [5] have reported that only 4% of
those that presented with cardiomyopathy concurrently
experienced symptoms of the classic triad, and that only
65% presented with the disease-defining symptom of
hypertension. They also reported that diagnosis is
generally delayed due to the atypical presentation
associated with these types of cases [5]; our patient lacked
both presentations, which may have led to a delay in her
diagnosis. Within our literature review, there have been
cases where the effects of catecholamine-caused
cardiomyopathy are both reversible and irreversible
[5,9,13]; in our case, the patient’s ejection fraction
recovered fully and she regained to her baseline weight
with her symptoms completely resolving. However, other
cases show significant long-term effects of cardiac
damage resulting in cardiac transplants and even death
[5,7,9]1. The mechanism for catecholamine-induced
cardiomyopathy and the degree of irreversibility of its
effects are relatively unknown, but some studies suggest a
combination of different processes, including direct toxic
metabolites and free radicals associated with catecholamine
production, chronic inflammation and necrosis that impairs
myocardial contractility and structure, and long-term
ischemia leading to cardiac dysfunction [7,9,14,15,16].

There are also limited data and research on the
concurrence of women at the menopausal age with
pheochromocytomas, although there are several reports
detailing specific cases of women with
pheochromocytomas that manifest during pregnancy
[16,17,18]. Many of the symptoms of pregnancy can be
confounded with the signs of pheochromocytoma,
including  hypertension, nausea, diaphoresis, and
vasomotor disturbances [19]. There are several papers
detailing guidelines on the diagnosis and management of
pheochromocytomas in pregnancy, as the risk is
significant for both the mother and fetus. However,
although menopausal symptoms can also overlap with
those of pheochromocytomas, it is less studied and
considered as a possible diagnosis. To our knowledge, this
is the first case study published detailing the specific case
of a pheochromocytoma mimicking menopausal
symptoms. Other studies reviewing the differential
diagnoses of vasomotor instability and excessive sweating
in women over the age of 45 do include several endocrine
conditions that can mimic flushing, such as medullary
carcinoma of the thyroid, pancreatic islet-cell tumors,

carcinoid syndrome, and pheochromocytomas [20,21,22].
These studies also stress the importance of the knowledge
of rare disease pathophysiology and the ability to
anticipate the possibility of these serious diagnoses [22].

5. Conclusion

In conclusion, this case study highlights an atypical
presentation of pheochromocytoma mistaken for
menopause in a woman greater than the age of 45, and its
subsequent rare sequelae of catecholamine-induced
cardiomyopathy. This case report serves as a caution to
consider dangerous differentials of flushing in menopause-
age women, especially those with more concerning
symptoms such as inconspicuous weight loss or new onset
chest pain. Additionally, this case provides further
discussion on pheochromocytoma-related causes of
cardiomyopathy and its mechanisms and prospects after
treatment and management.

Learning Points:

e Pheochromocytoma is a serious diagnosis that
should be considered in menopause-age patients
with flushing as their primary complaint.

e Many cases of pheochromocytoma are atypical in
presentation, and providers should be vigilant and
knowledgeable in considering a wide differential of
endocrine conditions.

e Cardiac complications associated with
pheochromocytomas can be transient or
permanent and should be quickly managed with
surgical resection.
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