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Abstract

Background: Pheochromocytomas are neoplasms originating from neuroectodermal chromaffin cells leading
to excess catecholamine production. They are notorious for causing a triad of headaches, palpitations, and sweats.
Though the Menard triad is one to be vigilant of, symptomatic presentation can vary immensely, hence the tumor
earning the label “the great masquerader!

Case presentation: \We report a case of pheochromocytoma initially presenting with cortical blindness secondary
to posterior reversible encephalopathy syndrome and thrombotic microangiopathy from malignant hypertension.
Our patient was seen in our facility less than a week prior to this manifestation and discharged after an unremark-
able coronary ischemia work-up. In the outpatient setting, she had been prescribed multiple anti-hypertensives with
remarkably elevated blood pressure throughout her hospitalization history.

Conclusion: Pheochromocytoma presenting with malignant hypertension and hypertensive encephalopathy should
be expected if left untreated; nonetheless, the precipitation of cortical blindness is rare in the literature. This case con-
tributes an additional vignette to the growing literature revolving adrenal tumors and their symptomatic presentation

evaluating patients with refractory hypertension.

Adrenal, TMA

along with complex management. It also serves to promote increased diagnostic suspicion among clinicians upon
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Background

Pheochromocytomas are rare medullary adrenal tumors,
manifesting in the setting of a genetic predisposition
or spontaneously [1]. The architecture of the adrenal
gland was first described by Eustachius circa 1563, in a
study titled Opscula Anatomica. Over three centuries
later, Felix Frankel described the first medullary adrenal
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tumor in an 18-year-old woman in 1886; a few decades
later, Ludwig Pick coined the term pheochromocytoma
in 1912 [2]. Though discovered over a century ago, as
many as 50% of pheochromocytomas are described in
autopsy patients, simply due to neuroendocrine tumor
not being on the differential diagnosis [3]. With advance-
ments in biochemical laboratory testing, imaging studies,
and genetic testing, the increased detectability of these
tumors provides reassurance for the future. Though cat-
egorized as benign tumors in most occurrences, pheo-
chromocytomas often manifest clinically with sustained
refractory hypertension, severe headaches, palpitations,
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and uncontrolled sweating. In addition, their heavily var-
iable symptomatic presentation can falsely be attributed
to more common disorders, rightfully earning this tumor
the label “the great masquerader” [4]. Previously thought
to be incidentally rare, pheochromocytomas and sym-
pathetic paragangliomas have notably increased in inci-
dence over the last half-century almost 5-fold [5].

Case presentation

A 64-year-old female patient with history of refractory
hypertension, prediabetes, and chronic kidney disease
(CKD) stage Illa initially presented to our facility with
substernal chest pressure. Upon undergoing exercise
stress testing, she exhibited adequate tolerance capac-
ity with unremarkable electrocardiographic (ECG) find-
ings not concerning for ischemia. Concurrently while
undergoing exercise stress testing, she suffered a fifth
metatarsal fracture and was advised to follow-up in the
outpatient setting with orthopedic surgery. She was dis-
charged with a new prescription for metoprolol.

Upon returning home, the patient described three
days of refractory nausea and vomiting prompting her
to return to the hospital. Her vital signs on arrival were
notable for 219/124 mmHg blood pressure, tachycardia
with heart rate 117, tachypnea with respiratory rate of
28, SpO2 98% on room air, and afebrile. Physical exam
findings on arrival revealed unremarkable ocular exami-
nation with pupils equal and reactive to light bilaterally
and intact extraocular movements, no thyromegaly, tach-
ycardia with an early-peaking 2/6 systolic ejection mur-
mur best appreciated at the right upper sternal border
with bounding peripheral pulses, chronic venous stasis
changes, no flank tenderness, intact cranial nerves, and
no rashes visualized. Given fluctuating, paroxysmal blood
pressures along with continued nausea, the admitting cli-
nician suspected sepsis and admitted the patient to a car-
diac telemetry floor.

Less than a day into admission, she experienced sudden
blurry vision and confusion prompting a non-contrast
CT scan of her head; a subsequent CTA of the head and
neck were also performed revealing ischemic penumbra
in both posterior and occipital lobes; the carotids were
unremarkable. Thereafter, her blurry vision worsened,
and she attested to bilateral cortical blindness; she was
taken for MRI of the brain showing bilateral subcorti-
cal white matter infarcts, left greater than right, and an
acute left occipital cortical infarct in the watershed zone
(Fig. 1). Given concomitant AKI on CKD (Table 1), she
underwent bilateral renal ultrasound detailing what was
read as a large right renal cyst. Coinciding with her dete-
rioration hemodynamically and clinically, her hemo-
globin continued to decrease, dropping from over 15 g/
dL on admission to 9.6 g/dL within 72 h. The anemia
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Fig. 1 MRI Brain DWI revealing left cortical hyperintensity consistent
with acute infarct at watershed zone

was correlated with a peripheral blood smear revealing
3 +schistocytes consistent with her markedly elevated
blood pressures presumed to be due to hypertensive
thrombotic microangiopathy. Direct Coomb’s testing
was performed and was negative, pointing likely to a
hypertensive etiology. Her troponin, originally elevated
at 0.35 ng/mL on arrival, peaked to 3.2 ng/mL, and she
complained of waxing and waning chest pressure, at
which point cardiology was consulted. The patient had
been in the hospital less than a week prior undergoing
coronary ischemic evaluation and underwent transtho-
racic echocardiogram revealing hyperdynamic ejection
fraction of 70-75%, grade % diastolic dysfunction, with-
out significant valvular pathology or evidence of shunt-
ing. A repeat echocardiogram performed during the
current admission which revealed no significant changes.

Given persistent nausea and vomiting, paroxysmal
fluctuant pressure, severe headache now accompa-
nied with bilateral vision loss, and overall decompen-
sation, a CT scan of the abdomen was performed
revealing a 66 mm mass in the right suprarenal fossa
(Fig. 2). Plasma metanephrines along with an MRI of
the Abdomen were ordered, due to suspicion for under-
lying pheochromocytoma. The MRI confirmed the
presence of a 6.7 cm cystic right-sided adrenal mass
(Fig. 3). Serum metanephrines, urine metanephrines,
and urine VMA/HVA all revealed marked elevation
(Table 1). Beta-blockade therapy was immediately
stopped, and phenoxybenzamine therapy was initiated,
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Table 1 Pertinent Laboratory Studies
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Baseline Labs

Values on Arrival

Peak Values in

Nadir Values in

Normal Values

Hospital Hospital
WBC 27.8 27.8 8.8 4.2-10.8 th/ul
Hgb 15.1 16.9 7.6 14-18 gm/dL
Platelet 284 312 114 130-450 th/ul
Sodium 142 150 138 135-145 mmol/L
Potassium 3.8 4.5 3.1 3.5-5.1 mmol/L
Chloride 106 118 105 98-107 mmol/L
Bicarbonate 13 28 13 21-32 mmol/L
BUN 34 72 14 7-18 mg/dL
Creatinine 2.7 2.8 1.0 0.6-1.3 mg/dL
Glucose 258 258 66 70-110 mg/dL
Calcium 10.4 7.3 11.1 8.5-10.1 mg/dL
Magnesium 2.3 2.6 1.5 1.8-2.4 mg/dL
Protein 10.0 10.0 5.6 6.4-8.2 gm/dL
Lactate 7.9 7.9 1 0.4-2.0 mmol/L
Lactate Dehydrogenase 599 728 394 84-246 IU/L
Troponin | 0.35 3.20 0.06 <0.15 ng/mL
NT-proBNP 16,223 >35,000 2161 0-125 pg/mL
D-Dimer >20 >20 3.21 0-0.60 ug/mL
TSH 0.16 0.16 0.11 0.36-3.74 mIU/L
T3U N/A 49% N/A 30-39%
T4 N/A 4.7 N/A 4.7-13.3 mcg/dL
FTI N/A 2.3 N/A 1.65-4.07
Iron N/A 50 N/A 50-170 mcg/dL
TIBC N/A 176 N/A 286-515 mcg/dL
Ferritin N/A 565 N/A 8-252 ng/mL
Transferrin N/A 123 N/A 200-360 mg/dL
Aldosterone N/A 4 N/A 3-16 ng/dL
Renin Activity N/A 14.37 N/A 0.25-5.82
Cortisol 134.8 134.8 5.0 3-23 mcg/dL
Urine VMA N/A 47.6 N/A 1.1-4.4 mg/g Cr
Urine HVA N/A 6.5 N/A 1.4-5.3 mg/g Cr
24h fract. U N/A 11561 N/A 90-315
Metanephrines
24h Urine N/A 12819 N/A 122-676
Normetanephrines
Total 24h Urine N/A 24380 N/A 224-832
Metanephrines
Plasma Metanephrines N/A 1605 N/A <57 pg/mL
Plasma N/A 4628 N/A <148 pg/mL
Normetanephrines
Total free metanephrines | N/A 6233 N/A <205 pg/mL
Intact PTH 331.7 331.7 63.0° 18.4-88 pg/mL
Calcitonin N/A <2 N/A <5 pg/mL
Vitamin D (25-OH) N/A 70 N/A 30-100 ng/mL
Procalcitonin 16.65 16.65 0.72 <0.05 ng/mL

Note that blue-colored text reveals elevated values whereas red-colored text denotes decreased levels. An @ next to a value stands for a value measured very recently

prior to current hospitalization from prior hospitalization.
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Fig. 2 Coronal Slice of CT Abdomen revealing 6.6 m diameter
right-sided adrenal mass

which promptly reduced the patient’s mean arterial
pressure (Fig. 4). The dose of phenoxybenzamine was
titrated up until the patient reached a maximum dos-
age of 60 mg twice daily; during this process, general
surgery was consulted, and the decision was made
to allow for full alpha-blockade preoperatively, with
a plan for tumor extirpation. Throughout this time,
the patient was closely observed in the intensive care
unit, occasionally requiring clevidipine infusion and
nitroglycerin infusions to combat elevated blood pres-
sures. Her admission calcium was found to be slightly
elevated as well, prompting further evaluation for Mul-
tiple Endocrine Neoplasia Syndrome Type 2A. This
led to subsequent checking of calcitonin and intact
parathyroid hormones, of which the former was within
normal range, but the latter was elevated (Table 1) at
331.7 pg/mL. Revisiting her CTA of the neck, multiple
small hypodense thyroid nodules were, thus a complete
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thyroid panel (Table 1) along with thyroid ultrasound
were obtained. Thyroid ultrasound showed a mildly
asymmetric thyroid gland with very small hypoechoic
lesions seen bilaterally, with follow-up recommended
in one year. The remainder of her stay until anticipated
surgery was quite uneventful, and she noted marked
clinical improvement while receiving phenoxyben-
zamine therapy. Other etiologies for adrenal masses
were also excluded during this time through checking
aldosterone and renin activity and conferring with cor-
tisol levels showing marked elevation (Table 1). Rheu-
matologic panel and urine protein electrophoresis were
also performed, both of which yielded negative. Two
days prior to procedure, an MIBG scintigraphy scan
was conducted to ensure that presence of extra-adrenal
paragangliomas was excluded, and a detailed visual of
the tumor was mapped.

Finally, the anticipated day of surgery arrived, and
our patient was taken to the operating room with an
expected robotic-assisted laparoscopic adrenalectomy
to be performed. Detailed pre-operative planning was
conducted through the coordination of anesthesiol-
ogy, surgery, medicine, and endocrinology collabora-
tion. Pre-operative planning involved anticipated need
for significant volume resuscitation throughout the
procedure given sudden catecholamine loss leading to
profound hypotension; this in junction with concomi-
tant intravenous corticosteroids (100 mg hydrocorti-
sone given intra-operatively) was planned. The patient
was planned to return to the intensive care unit for
vigilant post-operative monitoring. Given extent of
tumor size and complex anatomical variation in our
patient with proximity of mass to inferior vena cava,
as well as the patient’s obesity, the planned minimally
invasive procedure was converted to an open adrenal-
ectomy. No post-operative complications occurred,
and the tumor was sent for surgical pathology review
(Fig. 5). The slides were stained with chromogranin,

Fig. 3 Coronal T2 view of 6.7 cm cystic right adrenal mass on MRI (left) with axial slice on right
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Fig. 5 Resected 6.7 cm cystic adrenal mass extending from adrenal
medulla believed to be pheochromocytoma

synaptophysin, hematoxylin and eosin stain revealing
evidence of adrenal origin and marked catecholamine
presence. The remainder of the patient’s post-opera-
tive course unveiled gradual return of vision (though
not fully returned at time of discharge), hemodynamic
lability and cessation of all anti-hypertensive medica-
tions upon discharge to rehab facility, and resolution of
hypertensive hemolytic anemia after tumor resection.
We believe this to be the first reported case in the liter-
ature of pheochromocytoma manifesting with cortical
blindness secondary to presumed PRES and thrombotic
microangiopathy.

Discussion and conclusion

Pheochromocytomas theoretically should manifest
with all three symptomatic manifestations of the clas-
sic Menard triad: headache, palpitations, and sweat-
ing. Nonetheless, the incidence of all three symptoms
on presentation fluctuates from less than 10% up to
75% in the literature [6, 7]. With a profound increase in
incidence over the past several decades, understanding
the complex variability in presentation of these tumors
remains paramount [8]. Prior to detailing the clinical
nuances in our patient’s presentation, it is imperative to
understand when clinical suspicion for pheochromocy-
toma should arise. This often remains quite elusive in the
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literature, and clinical gestalt from physicians remains
the cornerstone to prompt necessary laboratory and
diagnostic work-up.

Pheochromocytomas are often cited to follow the
“10% rule:” 10% extra-adrenal, 10% bilateral, 10% malig-
nant, 10% in the pediatric population, 10% having a
familial component, 10% unrelated to hypertension, and
10% containing calcification [9]. Though its incidence
remains identical in male patients and female patients,
pheochromocytomas have been reported to present
more severely in female cohorts [10]. Our case revealed
a severe symptomatic presentation with multiorgan dam-
age and to our knowledge the first-ever reported case
of pheochromocytoma presenting with cortical blind-
ness. In a remote case series conducted by Sutton et al.,
75% of patients deceased with pheochromocytoma inci-
dentally discovered at autopsy died from myocardial
infarction or cerebrovascular accident [11]. Forty years
later, pheochromocytoma remains underdiagnosed and
underreported.

When suspecting pheochromocytoma, inherited syn-
dromes need to be considered. Goldman et al. reported
up to a quarter of pheochromocytomas have a familial
component [12], with von Hippel-Lindau (VHL), multiple
endocrine neoplasia 2 (MEN 2), and neurofibromatosis 1
being amongst the most common. Our patient received
work-up for underlying MEN2, given this syndrome can
present sporadically or be inherited. Given the potential
for being malignant, it is imperative that pheochromocy-
toma patients have close follow-up after resection. While
quoted to have 10% incidence of malignancy per the 10%
rule, some reports have noted an incidence of over 20%
of pheochromocytomas having malignant characteristics
[13, 14]. Additionally, pathology is often indeterminate in
differentiating benign from malignant, given tumor size,
mitotic rate, and vascular/capsular invasion remain simi-
lar when comparing benign and malignant tumors [15].

Comprehensive laboratory biochemical testing con-
ducted in diagnosing pheochromocytoma includes eval-
uation of 24-h urinary measurements of catecholamines,
total and fractionated metanephrines, and VMA/HVA.
Current diagnosis requires elevated plasma metane-
phrines or 24-h urine metanephrines; the elevation of
plasma metanephrines of more than fourfold the upper
limit of normal is correlated with ~100% probability of
tumor presence [16, 17]. Once diagnosed through bio-
chemical testing, the extent of tumor burden should be
evaluated with diagnostic imaging. Computed tomog-
raphy of the abdomen to initiate work-up followed by
MRI with T2-weighted imaging are crucial. T2-weighted
imaging on MRI reveals a “light-bulb” bright lesion
(Fig. 3). MRI must be performed prior to surgery of large
tumors, as in our patient, to assess vascular invasion [18].
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Our patient had static CT and MR images further cor-
roborated with functional imaging, through utilization
of metaiodobenzylguanidine (MIBG) scanning. MIBG is
an analog of norepinephrine with an affinity for sympath-
omedullary tissue, and radiotracer uptake is proportional
to intralesional neurosecretory granules [19].

Upon gathering biochemical and imaging data
confirming diagnosis, surgical preparation prior to
adrenalectomy remains complicated and requires a
multi-disciplinary approach. Adequate alpha-blockade
must take place prior to surgery, as unopposed alpha-
stimulation leads to vasoconstriction which can cause
dangerously elevated blood pressures [20]. Given the
chronicity of vasoconstriction, volume contraction and
loss is commonly noted in patients with pheochromo-
cytoma. Though there is mixed data supporting its use,
implementing pre-operative saline infusion may miti-
gate post-operative hypotension [21, 22]. Hypoglyce-
mia is also a possible complication to remain vigilant of
post-operatively, and the use of perioperative stress-dose
steroids remains controversial, given the rarity of the
complication [23]. Open versus laparoscopic adrenalec-
tomies versus robotic laparoscopic approaches depends
on tumor size, anatomical variation, and surgeon prefer-
ence. Hirayama et al. and others have reported the safety
and feasibility of laparoscopic tumor resection, regard-
less of tumor size [24, 25]. Irrespective of approach used,
post-operative surveillance requires intensive care moni-
toring immediately post-procedure, followed by serial
biochemical evaluation at 1 month, 6 months, and 1 year
post-operatively given the approximate 10% rate of tumor
recurrence after resection [26, 27].

Given that our patient presented with concomitant
cortical blindness, there are few reports in the literature
of the ocular manifestations of pheochromocytoma along
with its coincidence with posterior reversible encepha-
lopathy syndrome (PRES). Bilateral blindness in the
setting of pheochromocytoma has been reported mani-
festing as stellate neuroretinitis [28]. Han et al. presented
a case of pheochromocytoma complicated by PRES in a
27-year-old male with seizures and consciousness disor-
der. They also noted two additional cases, one of which
occurred in a pediatric patient whose initial symptoms
included blurred vision and right sided paresthesias
[29]. Although these cases vary slightly in presentation,
especially on neurologic examination, the common link
between them is the emergence of PRES preceded by
an abrupt change in blood pressure to significant levels.
The clinical presentation of PRES includes palpitations,
anxiety, headaches, fatigue, seizures, encephalopathy,
and visual disturbances [29, 30]. Characteristic radio-
graphic findings depict cerebral vasogenic edema in
the subcortical white and gray matter of the bilateral
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posterior parieto-occipital regions [29, 31]. MRI typically
demonstrates T1 hypo- or iso- intensities, T2 & FLAIR
hyperintensities in the parietal and occipital lobes, and
infrequently in the cerebellum, basal ganglia, spinal cord,
brain stem, centrum ovale, corpus callosum, and para-
ventricular area [29].

Two hypotheses have been suggested regarding the
pathogenesis of PRES. One theory, “cerebral hyperper-
fusion,” proposes a perturbation of cerebral autoregula-
tion triggered by severe blood pressure elevation leading
to breakdown of the blood-brain-barrier (BBB) and
increased permeability, the infiltration of plasma and
macromolecules into brain cells, and subsequent vaso-
genic edema [29, 31]. The second theory, “the toxic/
immunogenic theory, suggests that exogenous (ex.
chemotherapy) or endogenous (ex. sepsis) toxins disturb
endothelial function eventually resulting in BBB dysfunc-
tion and cerebral edema [31]. Symptoms of PRES often
overlap with those seen in pheochromocytoma. As the
name implies, PRES is reversible, and if treatment is
initiated immediately, patients report resolution of all
symptoms with no long-term sequelae. Recommended
treatment involves anti-hypertensives with a reduction
in blood pressure by 20-30% within the first hours of
onset [30]. Our case demonstrates how PRES can lead to
considerable morbidity, given manifestation of cortical
blindness in our patient. With the belief that PRES in our
patient resulted from pheochromocytoma, we hope sur-
gical resection will lead to ultimate return of vision.

In addition to manifesting concomitantly with PRES
and vision loss, our patient exhibited thrombotic micro-
angiopathy secondary to malignant hypertension.
Thrombotic microangiopathy presents with thrombo-
cytopenia and microangiopathic hemolytic anemia, and
its occurrence in conjunction with a pheochromocytoma
has rarely been reported [32]. Defined as systolic blood
pressure more than 180 mmHg and diastolic blood pres-
sure more than 120 mmHg with active secondary end-
organ damage, hypertensive emergency leads to rapid
decompensation with potentially fatal consequences if
left untreated. In our case, uncontrolled arterial pressure
resulted in endothelial injury precipitating platelet and
erythrocyte destruction. This can lead to further vascu-
lar damage, as overt sympathetic activation triggers ele-
vated plasma renin activity, leading to a cascade that may
eventually result in renal failure [33]. Evidenced through
thrombocytopenia, elevated lactate dehydrogenase, and
schistocytosis on blood smear, we ultimately determined
our patient to harbor the diagnosis of thrombotic micro-
angiopathy. Left undetected, this complication alone can
lead to significant morbidity and mortality. Therefore, it
is crucial to include pheochromocytoma as the precipi-
tant to resistant hypertension in patients with previously
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well-controlled blood pressure, who present with throm-
botic microangiopathy. Pathological evolution to renal
failure demands complex management, often mandating
hemodialysis with transfusions of multiple blood prod-
ucts. Our patient’s renal failure was caught early in her
course, and aggressive medical management prevented
potentially catastrophic renovascular compromise [34].

The significant variability in the clinical presentation
of a pheochromocytoma should leave it on the differ-
ential diagnosis of all clinicians. Herein, we reported
a unique manifestation of this tumor in the setting of
hypertensive emergency precipitating posterior reversi-
ble encephalopathy syndrome, leading to cortical blind-
ness and thrombotic microangiopathy causing acute
kidney injury. We hope our case contributes an addi-
tional vignette to the ever-growing literature revolving
adrenal tumors, their symptomatic presentation, and
their complex management. We also hope this report
prompts increased judicious suspicion amongst diag-
nosticians when evaluating patients with refractory
hypertension.
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