Editorial
Primary Hyperaldosteronism......it’s not about which side to take!
Primary hyperaldosteronism (PA) is one of most common causes of surgically
remediable hypertension. The incidence of PA is much higher (5-10%) compared
to what was previously (<1%) reported.1 Patients with PA are at a greater risk
for development of cardiovascular morbidity and mortality, renal and metabolic
complications when compared to other hypertensive patients.2 The most common
causes of PA are aldosterone producing adenomas (APA), unilateral and bilateral
diffuse hyperplasiad (DH). Sixty percent of patients with aldosterone over production
have bilateral disease, and mineralcorticoid antagonists are the treatment of choice
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whereas, 40% have unilateral disease and may be cured by unilateral laparoscopic
adrenalectomy (LA). Unilateral adrenal hyperplasia (UAH) is a rare entity. Recently a
Swedish study showed that 50 patients were detected to have UAH postoperatively.3
The long term follow-up data on postoperative adrenalectomy for cases of UAH is
limited. A retrospective study from China reported unilateral LA in 164 patients.
Following surgery, blood pressure normalised in 54%, improved in 44% and
hypokalemia resolved in all patients.4
Preoperative work-up is critical for distinguishing unilateral from bilateral disease.
Aldosterone-renin ratio (ARR) is the most sensitive screening test for PA but the
levels may be altered depending on the testing conditions, medications, variable
assay methods and different cut-off levels for diagnosis. An elevated ARR >30 along
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with PAC >20 ng/dL is now universally accepted as a further confirmatory test in
patients with PA. Hypokalemia as a screening test has low sensitivity and even the presence of hypokalemia
has low negative predictive value. The commonly used confirmatory tests are saline infusion test (SIT), oral
sodium loading test, fludrocortisone suppression test, and Captopril challenge test. There is no single gold
standard confirmatory test for PA, thus patients usually required more than one test to establish the diagnosis.
Confirmatory tests that are also helpful in ruling out false ARR positive cases and thereby one can avoid
invasive procedures like adrenal venous sampling (AVS). There is no single gold standard confirmatory test
for PA as reliability, sensitivity and specificity varies, as shown by different studies. A prospective study from
Italy showed that on the saline infusion test aldosterone with a cut-off of >6.8ng/dL has moderate sensitivity
and specificity in discrimating between APA and idiopathic bilateral hyperplasia (IHA).5
An adrenal computed tomography (CT) is the initial test of choice for localizing and sub-typing of aldosterone
producing tumors. The CT scan finding in PA can be classified into cross-sectional image positive lesions which
include APA and aldosterone producing carcinoma. The image negative PA includes unilateral micro-APA
(<1 cm), UAH, IHA, multiple adrenocortical micronodule (MN) and bilateral macro- or microadenomas (or
a combination of the two). The APA is typically characterized by a <2 cm size unilateral hypodense lesion
(Hounsfield units <10) on CT scan. However, in the elderly (>35 years) a non-functioning adenoma is not
uncommon, and can mimic APA on a CT scan. The AVS is essential in such cases to rule out APA. The CT
scan findings may be normal or show nodular changes in patients with IHA. It also had several limitations
and micro-APA is often incorrectly reported as normal or IHA. On the other hand the CT scan is often normal
in subjects with UAH and MN and given the limitations of CT scans, further lateralization of aldosterone
excess production by AVS is critical. A study from the Mayo clinic studied the accuracy of CT and AVS in 203
patients with PA. Both CT scan and AVS correctly identified unilateral disease in 53% of patients. A CT scan
alone could have resulted in unnecessary adrenalectomy in one-fourth and one-fifth of patients who have been
cured by unilateral adrenalectomy (UA) might have been incorrectly excluded.6 Magnetic resonance imaging
(MRI) has no added advantage over CT scan in characterising the lesion. A systematic review has shown that
CT scan and MRI misdiagnose PA in 40% of cases while AVS shows definite lateralization.7
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Adrenal venous sampling remains the gold standard test for lateralization. Many groups recommend
sequential sampling with continuous cosyntropin (ACTH) infusion during AVS due to minimal stress induced
fluctuation in aldosterone secretion. With the continuous cosyntropin infusion selectivity index (cortisol adrenal/
cortisol IVC ) of >5 and lateralization index (cortisol corrected aldosterone ratio of >4 is used for unilateral
aldosterone excess , without the ACTH stimulation selectivity ratio (Ca/ C ivc) of >2 and lateralization ration
of (A/C dominant /A/C nondominant) >2 used for unilateral aldosterone excess.8 The AVS has several
limitations, it is costly, more invasive, technically challenging due to anatomical variations, needs an expert
interventional radiologist and the availability of cosyntropin. The success rate of AVS was documented to be
only 31-61% from the German Coons Registry group. 9 The intra-procedural cortisol assay (IPCA) can improve
the AVS success rate and in a recent study the new quick gold nano-particle cortisol assay was used to improve
the outcome.10 On the other hand, the AVS is not mandatory in young hypertensive patients (<35 years) with
a typical clinical presentation and CT scan showing typical features of cortical adenoma. Medical treatment
should be considered in patients not willing for surgery or no candidates for surgery and AVS should be
avoided in these patients.
Recently published data on surgery for primary aldosteronism surgery outcomes (PASO) looks at complete,
partial and absent successes on six outcome variables (Blood pressure, use of anti-hypertensive drugs, plasma
potassium level and aldosterone concentration, and plasma renin concentrations and activities among 705
patients with unilateral LA. Complete clinical success was achieved in 37% and partial clinical success in 47% and
94% had complete biochemical success. Younger and female patients had better outcomes overall.11 Similarly, a
study from Italy prospectively compared the effect of unilateral adrenalectomy (n-110) versus medical treatment
(n-70) on blood pressure and left ventricular hypertrophy for a median period of 36 months. Patients with
adrenalectomy had a lower anti-hypertensive requirement and markedly decreased left ventricular mass.12 In
the Swedish study, patients with UAH showed a reduction in the number of anti-hypertensive agents and a
resolution of hypokalemia.3
Iodocholesterol scintigraphy (NP-59) is another mode of lateralization, however, this test is no longer being
used in many countries because of its poor sensitivity. The data on (11)C-Metomidate PET-CT based lateralization
has also limited value and is not routinely recommended for localization.
Even after proper lateralization, some patients do not get cured following adrenalectomy probably due to
bilateral disease. Therefore, postoperatively a proper distinction between APA and DH is essential to predict
the outcome. With routine histopathology it is sometimes difficult to distinguish between APA and DH.
Thus, Immuno histochemisty (IHC) and in situ hybridization can clearly distinguish between cases with an
unequivocal diagnosis. Yamazaki et al13 showed that CYP-11 B-2 IHC may clearly differentiate between MN
and DH.13 Recently the gain of somatic mutation of KCNJ5, ATP1A1, ATP2B3, CACNA1D, and CTNNB1 have
been detected 50-80% of patients with APA. Identification of these mutations in sporadic APA has no clinical
implications in the management as the role of these genetic mutations in tumor pathogenesis is not yet clear.8
In the current issue of this journal hypertensive patients with PAC/PRA ratio of >50 had undergone case
detection testing. The SIT with an aldosterone levels >5ng/ml along with 24 hours urinary sodium excretion
greater than 200 mmol/day was used for case confirmation. On AVS, 14 patients had unilateral aldosterone
excess and all patients undergone transperitoneal laparoscopic adrenalectomy. A large proportion of patients
12/14 (86%) had histopathological findings demonstrating nodular hyperplasia and only 2(14%) had adenoma.
All patients with nodular hyperplasia were detected to have unilateral lesions on CT scan. In this study,
investigators have highlighted that AVS remains the gold standard for lateralization of aldosterone over
production. Investigators have also shown that there is an overall decrease in the mean blood pressure, decrease
in the number of anti-hypertensive agents and improvement in potassium level on those with dominant
adrenalectomy.
Though the study had some limitations that include a small study population and no continuous cosyntropin
infusion was used during AVS procedure. Adrenal venous sampling with continuous cosyntropin infusion with
current criteria for lateralization could better distinguish an adenoma from diffuse hyperplasia. The decision of
adrenalectomy should be considered after integrating the clinical, biochemical, radiological and AVS findings.
Unilateral AH is no more a rare entity. Currently, retroperitoneal adrenalectomy is the preferred procedure
over the transperitoneal approach. Moreover, UAH may not totally rule out bilateral disease in patients with
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unilateral dominant aldosterone production. Immunohistochemistry with (CYP- 11B2) is helpful in the diagnosis of aldosterone over production and subtype classifications. Unilateral Laparoscopic adrenalectomy is
safer and cost beneficial over long term medical treatment in patients with PA.14
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