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Background

Primary hyperaldosteronism (PH) is a  frequently overlooked 
cause of secondary hypertension due to an aldosterone‑producing 
adrenal adenoma (Conn’s syndrome, ≈70%) or bilateral adrenal 
hyperplasia (≈30%). Other rare causes include aldosterone‑pro‑
ducing adrenal carcinoma, primary (unilateral) adrenal hyperpla‑
sia, and glucocorticoid‑remediable aldosteronism [1]. Although 
PH was previously considered to be a rare cause of hypertension 
(<1%) [2], its true prevalence among hypertensive patients may be 
as high as 6 to 11%. This number could be due to improved screen‑
ing using the  aldosterone‑to‑renin ratio [3,4]. Despite current 
guidelines [5,6], in practice, only 7–8% of patients with hyperten‑
sion are screened for PH [7,8]. Previously, hypokalaemia was con‑
sidered a mandatory feature of PH, however, recent data show that 
low serum potassium is present in only 50–80% of patients with 
confirmed PH and may be a late manifestation of the disorder [9]. 
This may lead to late diagnosis and atypical presentations of PH.

Case presentation

A 48‑year‑old Caucasian female presented to the Emergency De‑
partment of the  Community Hospital in November 2016  com‑
plaining of headache, nausea, dizziness. Suddenly, the  patient 
collapsed, and the obtained electrocardiogram (ECG) (Figure 1) 
revealed polymorphic ventricular tachycardia (PMVT). The  pa‑
tient was treated with 150  J asynchronous direct current (DC) 
shock resulting in successful conversion to sinus rhythm and sub‑
sequently, empirically with magnesium sulfate. ECG showed si‑
nus rhythm, left ventricular hypertrophy with strain pattern, and 
prolonged QT interval (Figure 2).

The patient had no family history for sudden cardiac death, how‑
ever, she reported being diagnosed with arterial hypertension at the 
age of 30. Her hypertension had never been adequately controlled 
and she had never been evaluated for secondary causes of elevated 
blood pressure (BP).

On examination, after conversion to sinus rhythm, the patient’s 
BP was 280/135 mmHg and intravenous infusion of urapidil was ad‑
ministered. Within 3 hours her BP stabilised at 135–150/80 mmHg. 
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Echocardiography demonstrated severe concentric LV hypertro‑
phy (interventricular septum 18 mm, LV posterior wall thickness 
18  mm) with good systolic function (LV ejection fraction 60%). 
Laboratory findings revealed severe hypokalaemia (1.28 mmol/L, 
reference range: 3.3–5.2  mmol/L). During her stay in the  Inten‑
sive Care Unit (ICU), recurrent episodes of PMVT were observed 
(overall, 19 registered episodes of PMVT over the next 72 hours, 
some of them were associated with haemodynamic instability re‑
quiring cardioversion). Magnesium sulfate, lidocaine, and intra‑
venous potassium were continued with monitoring of ECG and 
serum potassium levels. PH was suspected, and the  differential 
diagnosis included long Q‑T syndrome and hypertrophic cardio‑
myopathy. Amlodipine, bisoprolol, spironolactone, and potassium 
supplements were prescribed, and work‑up for hyperaldosteron‑
ism was initiated. Plasma aldosterone level was 1822 pg/mL (ref‑
erence range: 30-160 pg/mL) and renin activity was <0.01 pg/mL 
(reference value: <17.22 pg/mL). Abdominal computed tomogra‑
phy (CT) scan revealed a  left adrenal mass (Figure 3) measuring 
34x20 mm with a density of −28 Hounsfield units, consistent with 
a lipid‑rich adenoma [10].

Patient management and follow‑up

PH due to adrenal adenoma was diagnosed and spironolactone 
dosage was increased to 400 mg/day, while potassium supplemen‑
tation was gradually discontinued. On hospital day 15, the patient 
underwent left‑sided adrenalectomy. Histopathology confirmed 
the presence of adrenocortical adenoma (Figure 4).

The postoperative course was uneventful. The dosage of spirono‑
lactone was reduced to 50 mg/day and subsequently discontinued. 
The patient was discharged from hospital with a potassium level of 
4.93 mmol/L and BP stabilised at 140–145/80 mmHg with lercani‑
dipine 20 mg/day, indapamide 2.5 mg/day, valsartan 160 mg/day, 
and bisoprolol 2.5 mg/day.

One year later, the  patient presented for a  follow‑up visit. In 
the  office her BP was 140/90  mmHg and was maintained within 
the 130–145/80–90 mmHg range on serial home BP measurements 
while taking lercanidipine 20  mg/day, indapamide 2.5  mg/day, 
valsartan 160 mg/day, and bisoprolol 5 mg/day. Her ECG was still 
notable for strain pattern of LV hypertrophy, QTc interval was 
423 msec. The  potassium level was 4.63  mmol/L. No episodes of 
ventricular arrhythmia were registered during the follow‑up.

Discussion

The  present case demonstrates an  atypical presentation of PH 
with PMVT. The disease was not recognised in the primary care 
setting, which led to delayed diagnosis. Because of this, the pa‑
tient developed significant structural heart disease (marked LV 
hypertrophy). In our opinion, a possible cause of such an atypical 
presentation was hypokalaemia and QT prolongation associated 
with structural heart disease. This case re‑emphasises the impor‑
tance of early diagnosis of PH, as post‑surgery clinical success is 
dependent on presence or absence of deleterious vascular, cardiac, 
and renal changes determined by the preceding aldosterone‑in‑
duced hypertension [11]. Thus, in the described case, arterial hy‑

Figure 1.� Rhythm strip demonstrating polymorphic ventricular tachycardia

Figure 2.� Twelve‑lead ECG after conversion to sinus rhythm showing LV hypertrophy with strain pattern, QTc 593 msec
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pertension persisted despite removal of the adenoma, and BP was 
controlled with 4 medications. Current guidelines define groups 
of patients which should be screened for PH and these comprise 
≈50% of patients with hypertension [5,6].

It is possible that the described patient had a concomitant essen‑
tial hypertension, which after surgery, according to the latest ESC 
guidelines [12], could be classified as resistant. On the other hand, 
the cure rates of patients undergoing adrenalectomy for hyperaldo‑
steronism vary between 30–60%, while the remaining patients have 
residual hypertension. Of these, a significant proportion has con‑

trolled hypertension, while ≈10% experience resistant hypertension 
[13]. Therefore, residual resistant hypertension was most likely in 
our patient. The  pathogenesis of the  latter remains controversial, 
with duration of preoperative hypertension (18 years in the case of 
our patient) and vascular remodeling being the  strongest predic‑
tors [14].

In addition, the present case demonstrates that ventricular tachy‑
cardia may not always be due to a primary cardiac disorder. Other 
causes, especially endocrine‑related etiologies, should be consid‑
ered [15]. Potassium depletion in hyperaldosteronism increases 
the duration of the action potential of cardiomyocytes and, conse‑
quently, prolongs the QT interval on ECG. This increases the risk 
for development of ventricular arrhythmias [16,17]. The alternative 
causes of hypokalaemia leading to ventricular tachycardia, accord‑
ing to previously published case reports (excluding cases due to 
diarrhoea or vomiting and diuretic‑induced hypokalaemia), have 
been summarised in Table 1, and should also be considered in 
the differential diagnosis.

A limitation of our case report is the lack of magnesium and cal‑
cium measurements on admission, as both hypomagnesaemia and 
hypocalcaemia may accompany hypokalaemia and contribute to 
Q‑T prolongation. However, considering the presence of profound 
hypokalaemia, hypertension, increased aldosterone‑to‑renin ratio, 
and CT findings, the diagnosis of PH was rather straightforward.

In light of the recently updated classification of rare cardiovascu‑
lar diseases and disorders [30], this patient, in our opinion, should 
be discussed within class VI (cardiac arrhythmogenic disorders and 
arrhythmias): group 2 (arrhythmias in specific clinical settings).

Conclusions

Late diagnosis of PH may contribute to adverse outcomes related 
to hypokalaemia and target organ damage and have a  negative 
impact on cure rates of hypertension. The presented case suggests 
that PH may present with malignant ventricular arrhythmias, es‑
pecially in patients with profound hypokalaemia and prolonged 
QTc. Therefore, ventricular tachycardia is not always due to pri‑

Figure  3.� Axial (a) and coronal (b) abdominal CT scans showing 
a left adrenal homogeneous mass (arrows) with well defined borders 
consistent with adenoma

Figure  4.� Light microscopy image of adrenocortical adenoma 
showing large densely arranged adrenocorticocyte‑type cells with 
lipid‑rich cytoplasm separated by thin connective tissue septae (he‑
matoxylin and eosin stain, 400 × magnification)
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mary cardiac issues, but may be occasionally associated with en‑
docrine and other disorders.
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Table 1.� Summary of reported causes of hypokalaemia leading to ventricular tachycardia

Causes of hypokalaemiaa Case report / review details References

Hyperthyroidism Reports of thyrotoxic periodic paralysisb resulting from Graves’ disease or transient thyrotoxic phase of 
painless thyroiditis complicated by ventricular tachycardia
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Hypokalaemic periodic paralysisc An overview of 27 cases of hypokalaemic periodic paralysis with reported cardiac complications [21]

Panhypopituitarism
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[15]
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