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Male, 36-year-old
Pheochromocytoma
Chest discomfort e headache ¢ shortness of breath ¢ symptomatic tachyarrhythmia

General and Internal Medicine

Rare coexistence of disease or pathology

Pheochromocytoma is a rare catecholamine-secreting tumor arising from chromaffin cells of the adrenal me-
dulla. Wolff-Parkinson-White (WPW) pattern is a rare congenital cardiac conduction disorder in which 1 or more
accessory pathways connects the atria and ventricles, bypassing the atrioventricular (AV) node. Patients with
this type of accessory pathway who also experience pre-excitation evoked arrhythmias have what is termed
WPW syndrome. Here, we present a patient with a WPW pattern who underwent surgical resection of a pheo-
chromocytoma, review considerations relating to the perioperative management, and briefly summarize the
hormonal effects of pheochromocytoma in a patient with a WPW accessory pathway.

A man in his early 30’s with a history of hypertension developed shortness of breath with palpitations, was
noted to have delta waves on electrocardiogram (ECG), and was given a diagnosis of WPW syndrome. Six years
later, he developed headache, chest pain, and flank discomfort in addition to his daily palpitations and short-
ness of breath. Plasma catecholamine levels were measured and found to be elevated, and imaging studies
noted the presence of a large right-sided adrenal mass, consistent with a pheochromocytoma. A decision was
made to proceed with a laparoscopic right adrenalectomy, which was successful and uneventful. Through the
30-day postoperative period, he reported no further episodes of symptomatic palpitations for the first time in
several years.

To the best of our knowledge, this is only the fourth case in the literature describing pheochromocytoma with
co-existing WPW syndrome. In our case, resection of the pheochromocytoma ameliorated the patient’s chron-
ic WPW-related tachyarrhythmia.

Adrenalectomy e Perioperative Medicine ¢ Pheochromocytoma e
Tachycardia, Atrioventricular Nodal Reentry
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Background

Pheochromocytoma is a rare catecholamine-secreting tumor
arising from chromaffin cells of the adrenal medulla, with an in-
cidence rate of 0.1-0.6% in patients with hypertension [1]. The
WPW pattern is a finding identified on ECG by a shortened PR
interval together with the presence of a delta wave, often de-
scribed as a “slurring” of the upstroke in the QRS complex. This
ECG observation is a consequence of a rare congenital cardiac
conduction disorder in which 1 or more accessory pathways con-
nect the atria and ventricles, bypassing the AV node [2]. Electrical
impulse conduction through an accessory pathway may occur
in 1 of 2 orientations: orthodromic (retrograde conduction from
the ventricles up to the atria) or antidromic (antegrade conduc-
tion from the atria down to the ventricles). In either case, this
rogue conduction can result in ventricular pre-excitation lead-
ing to re-entrant supraventricular tachyarrhythmias, described
clinically as the WPW syndrome [2]. In rare cases, pheochromo-
cytoma can co-exist with WPW pattern, but to the best of our
knowledge there are only 3 cases reported in the literature [3-5].
Not surprisingly, there is likewise little evidence regarding peri-
operative management and clinical outcomes of patients with
these co-existing disease entities. Here, we describe the case of
a patient with a previously identified WPW pattern who under-
went a successful surgical resection of a pheochromocytoma.

Case Report

A 30-year-old man developed new-onset palpitations which
he described as “racing” and were associated with shortness
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of breath. His past medical history prior to this was significant
for a diagnosis of hypertension at age 15 years, for which he
had not received any medical follow-up. At the onset of his
palpitations, he sought the evaluation of a cardiologist, who
identified a WPW pattern on his electrocardiogram and sub-
sequently diagnosed him with the WPW syndrome. An acces-
sory conduction bypass tract catheter ablation was recom-
mended at that time, but the patient declined.

Over the next few years his symptoms persisted, but as he
felt that they did not interfere significantly with his daily life,
he was lost to cardiology follow-up. Six years after his origi-
nal presentation, he began to experience what he described as
“adrenaline attacks” characterized by palpitations, vertigo, anx-
iety, sweating, blurred vision, and occasional chest pain. These
episodes occurred multiple times a day, lasting a few minutes
each time. Several months later he developed an acute-on-
set right flank pain and flu-like symptoms and went to a local
emergency room for evaluation. A computerized tomography
scan with contrast was performed of his abdomen, which re-
vealed the presence of a 6x5.7 cm solid mass in the right ad-
renal gland (Figure 1). Plasma and urinary fractionated meta-
nephrines were elevated (Table 1). He was diagnosed with a
pheochromocytoma and subsequently started on alpha block-
ade with doxazosin, followed by the addition of beta blockade
with atenolol 3 months later. The patient’s symptoms initially
subsided, but recurred during the following 12 months, at which
point he was referred to our facility for surgical management.

During the preoperative visit, his blood pressure was 123-
130/57-69 mmHg and pulse was regular at 60 bpm. His cardiac

Figure 1. Abdominal computed tomography image illustrating a large 6x5.7 cm solid mass (blue arrows) within the right adrenal gland
consistent with a pheochromocytoma. (A) Axial view. (B) Coronal view.
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Table 1. Preoperative laboratory assessment, including routine screening evaluation and elevated plasma and urine fractionated

metanephrines and catecholamine values.

Laboratory test

Plasma fractionated norepinephrine (pg/mL)

Thyroid stimulating hormone (mclU/mL)

Preoperative value Normal range
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exam showed a regular heart rate and rhythm, with normal
heart tones and the absence of a murmur. His abdomen was
soft with normal bowel sounds and no palpable masses. The
remainder of his exam was normal and non-focal. Routine com-
plete blood count and biochemical panels were unremarkable
(Table 1). An ECG was notable for the presence of diffuse del-
ta waves (Figure 2). The patient’s estimated perioperative car-
diac risk using the New Index for Preoperative Cardiovascular
Evaluation was low for likelihood of death, myocardial infarc-
tion, or stroke at 30 days [6].

The patient underwent laparoscopic right adrenalectomy.
Doxazosin and atenolol were administered orally on the morn-
ing of surgery and he was given midazolam intravenously just
prior to induction. General anesthesia was induced with intrave-
nous fentanyl, propofol, and rocuronium. Sevoflurane was used
for maintenance of anesthesia. One intraoperative hyperten-
sive episode occurred with a peak mean arterial pressure of 150
mmHg during manipulation of the tumor, which was managed
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with intravenous nitroprusside. No episodes of arrhythmia oc-
curred during the surgery or in the immediate postoperative peri-
od. The patient was monitored in the intensive care unit for 24 h,
after which he was transferred to the floor and discharged from
the hospital on postoperative day 2. An electrocardiogram after
surgery detailed delta waves, but for the remaining duration of
the hospital stay the patient did not report any of his usual dai-
ly palpitations for the first time in 6 years. At a 1-month subse-
quent outpatient clinic follow-up visit, the patient remained as-
ymptomatic, normotensive, and was off all medications.

Discussion

Clinical Co-Management of WPW Syndrome and
Pheochromocytoma

Both WPW syndrome and biochemically active pheochro-
mocytomas are rare conditions characterized by episodic
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Figure 2. Baseline electrocardiogram tracing of the patient, detailing a shortened P-R interval (representative examples noted with red
brackets) with associated diffuse pre-excitation currents, or delta waves (representative examples noted with blue arrows)

consistent with the Wolff-Parkinson-White (WPW) pattern.

hemodynamic instability. In WPW this is characterized by symp-
tomatic tachyarrhythmia due to accessory pathway pre-exci-
tation. Sympathetic stimulation is an important trigger to this
type of event. In pheochromocytoma, patients can experience
accelerated hypertension and tachyarrhythmia from sympa-
thetic stimulation due to catecholamine surge from the tumor.
These simultaneous presentations present a potential addi-
tive risk for both simultaneous uncontrolled supraventricular
tachyarrhythmia and hypertensive crisis. Each entity has spe-
cific management considerations with respect to minimizing
and managing these hemodynamic effects if they occur dur-
ing the perioperative period.

In the preoperative setting, patients with pheochromocytoma
are placed on an alpha-adrenergic antagonist with set blood
pressure and pulse goals of 130/80 mmHg and 60-70 beats
per min, respectively, to be met and maintained up through the
24 h before surgery [1,7]. Beta-adrenergic antagonists may be
added for pulse control, but it is imperative that the patient be
appropriately alpha-blocked first to avoid a hypertensive crisis.

In WPW, while there is no specific preoperative pharmacolog-
ic preparation, there must be a strategy in place to manage
malignant arrhythmia if it occurs. In patients who develop
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narrow complex tachyarrhythmia (the more common ortho-
dromic variant), adenosine or verapamil are both appropriate
fast-acting and short-lasting choices for pulse management.
In the case of a wide complex tachyarrhythmia, procainamide
is the first-line option [2].

For a patient with both WPW and pheochromocytoma, addi-
tional multidisciplinary planning is warranted to ensure prop-
er medication management choices are available for each pos-
sible clinical scenario, and should include strategies that can
further reduce the likelihood of unintended sympathetic stim-
ulation. These may include the preoperative use of anxiolytics
and avoidance of light planes of anesthesia. Also recommend-
ed is avoidance of medications that can precipitate histamine
release, and a focus on maintaining adequate preload [2,7,8].

Our patient underwent a multidisciplinary assessment by
Internal Medicine, Cardiology, and Anesthesia services, and
medications known to be safe in both WPW and pheochro-
mocytoma were selected. Among these, doxazosin and aten-
olol were continued uninterrupted for preoperative blockade,
midazolam was administered on the morning of surgery to re-
duce anxiety, induction was performed with fentanyl, propofol,
and rocuronium, and sevoflurane was used for maintenance of
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anesthesia. As per usual practice at our facility during pheo-
chromocytoma resections, nitroprusside (a potent vasodila-
tor) and esmolol (a short-acting beta blocker) were each given
briefly at the time of tumor manipulation for proactive con-
trol of blood pressure and tachycardia, respectively. Lastly, a
plan was in place for adenosine or procainamide to be given
in the event of WPW-related tachyarrhythmia.

Of note, during the planning period it was briefly considered
that this patient should undergo an electrophysiology study
in advance of surgery to risk-stratify arrhythmic events, and
undergo ablation therapy if indicated [9]. However, the final
consensus was that the risk of delaying his pheochromocyto-
ma resection outweighed the benefit of an ablation therapy
at this point in the clinical course.

Pheochromocytoma Can Exacerbate the Symptoms
Associated with the WPW Syndrome

Isoproterenol, a selective B1 agonist, is used widely in elec-
trophysiology studies to increase the sinus rate and shorten
the anterograde refractory period of the accessory pathway. It
is reasonable to speculate that excessive catecholamines se-
creted by pheochromocytomas could also increase the con-
duction in known accessory pathways [5] and unmask oth-
erwise hidden ones [10-12]. Moreover, catecholamines also
increase the risk of sinus tachycardia, supraventricular tachy-
cardia (SVT), atrial fibrillation (AF) and atrial flutter [13,14]. As
shown by Honda et al, increased plasma norepinephrine and
epinephrine concentration is associated with AF in WPW syn-
drome [15]. Those catecholamines secreted by a pheochro-
mocytoma may pose an increased risk in WPW syndrome by
facilitating the conduction in the accessory pathway and pre-
cipitating SVT and AF. Furthermore, pheochromocytoma also
increases the risk of prolonged QTc interval and increased va-
gal tone in hypertensive episodes, possibly also contributing
to nodal escape rhythms [14,16].

While generally thought to be rare synchronous diagnoses, in-
terestingly, 1 of the 11 WPW syndrome patients first described
by Louis Wolff, Sir John Parkinson, and Paul Dudley White in
1930 was found to have pheochromocytoma 20 years after his
initial diagnosis of WPW syndrome [3]. This patient, like ours,
was also reported to have become asymptomatic after resec-
tion of the pheochromocytoma. In another case, reported by
Gurlek et al [5], after pheochromocytoma resection, the pa-
tient’s electrocardiogram no longer showed the WPW pattern.
It is possible that in each of these cases initial symptoms at-
tributed to WPW syndrome alone were actually due to pheo-
chromocytoma. However, it is also possible that resection of
the tumor may have had an unknown therapeutic effect on
limiting conduction through the accessory pathway, beyond
the resolution of a chronic hyperadrenergic state.
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Conclusions

In this report we present a case of a young man with a pheo-
chromocytoma and WPW pattern, previously misdiagnosed
as an isolated WPW syndrome, who became asymptomatic
through the immediate postoperative period following surgi-
cal resection of the pheochromocytoma. Pheochromocytoma
patients with co-existing WPW accessory pathway have high-
er risk of hemodynamic complications; however, with careful
perioperative planning we have demonstrated that these 2 en-
tities can be safely managed in tandem through a perioper-
ative course. The apparent early postoperative quiescence of
palpitations in this patient is important, suggesting that his
pheochromocytoma resection may have provided some de-
gree of therapeutic management of our patient’s chronic de-
bilitating tachyarrhythmia.

While there are few cases reported of these 2 diseases occur-
ring in tandem, the actual incidence is unknown. It is reason-
able to consider the possibility of pheochromocytoma in any
patient with early-onset hypertension and episodic tachyar-
rhythmia, as this case illustrates. Likewise, the identification
of a WPW pattern on ECG, albeit rare, is noteworthy and can-
not be overlooked. These distinctions have an important im-
pact on patient management when these 2 conditions co-exist.
This includes avoiding an unintended dangerous use of unop-
posed beta-adrenergic blockade in the case of an occult pheo-
chromocytoma, as well as awareness of the risk of malignant
tachyarrhythmia and sudden death associated with the pres-
ence of an accessory pathway. As in the case of our patient,
the full identification of his underlying pathology, coupled with
the careful crafting of a perioperative clinical strategy, result-
ed in the safe and successful co-management of these 2 dis-
eases through his planned hospitalization.
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