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INTRODUCTION 

Primary aldosteronism is one of the most common causes 

of secondary hypertension and represents a potentially 

curable condition when identified and treated in a timely 

manner.1-3 It is characterized by autonomous aldosterone 

production by the adrenal cortex, independent of 

regulation by the renin–angiotensin system, resulting in 

sodium retention, intravascular volume expansion, 

suppression of plasma renin activity, and increased renal 

potassium excretion.1,4-6 Consequently, affected patients 

may develop sustained hypertension, hypokalemia, and a 

higher risk of cardiovascular and renal complications 

compared with individuals with essential hypertension of 

similar severity.6,7 Contemporary studies have 

demonstrated that the prevalence of primary aldosteronism 
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is considerably higher than previously estimated, affecting 

approximately 5–10% of the general hypertensive 

population and an even greater proportion of patients with 

resistant hypertension.1,7-9 Despite its relatively high 

prevalence, primary aldosteronism remains substantially 

underdiagnosed, owing to its heterogeneous clinical 

presentation, the absence of hypokalemia in a significant 

proportion of patients, and variable access to confirmatory 

biochemical testing and diagnostic lateralization 

procedures.9 As a result, delays in diagnosis may lead to 

progressive target-organ damage and prolonged exposure 

to a potentially reversible cause of hypertension. 

Among the etiologies of primary aldosteronism, 

aldosterone-producing adrenal adenoma and unilateral 

adrenal hyperplasia represent the principal forms 

amenable to surgical treatment.10,11 In patients with 

confirmed unilateral disease, laparoscopic adrenalectomy 

has become the preferred therapeutic approach because of 

its well-established advantages over open surgery, 

including reduced postoperative pain, lower intraoperative 

blood loss, shorter hospital stays, faster recovery, and high 

rates of clinical and biochemical remission.12-18 

International studies have consistently reported favorable 

outcomes in terms of blood pressure control, biochemical 

normalization, and quality-of-life improvement following 

surgical treatment.3,18 

Nevertheless, postoperative outcomes may vary according 

to demographic characteristics, duration of hypertension, 

cardiovascular disease burden, severity of preoperative 

biochemical abnormalities, and the criteria used to define 

clinical or biochemical remission.3,18,19 In recent years, the 

standardization of outcome measures through international 

consensus statements has enabled more uniform 

assessment of therapeutic effectiveness and improved 

comparisons among surgical cohorts from different 

centers.20-22 

In Mexico, published evidence regarding the outcomes of 

laparoscopic adrenalectomy for unilateral primary 

aldosteronism remains limited, particularly in tertiary 

referral centers with expertise in minimally invasive 

endocrine surgery. Generating national data on 

perioperative outcomes, clinical control, and biochemical 

response is important to contextualize institutional 

experience and strengthen the currently available regional 

evidence.22 

The aim of the present study was to evaluate the 

perioperative, clinical, and biochemical outcomes of 

laparoscopic adrenalectomy in patients with unilateral 

primary aldosteronism treated at a tertiary referral center 

in Mexico. 

CASE SERIES 

Between January 2020 and December 2024, a total of 12 

patients with unilateral primary aldosteronism underwent 

laparoscopic adrenalectomy and were included in the 

study. All patients completed the 6-month clinical and 

biochemical follow-up, and no losses to follow-up were 

recorded. 

The mean age of the cohort was 46.3 years, and 58.3% of 

patients were male. The most common presenting 

symptom was muscle weakness or fatigue (75.0%), 

followed by headache (16.7%) and muscle cramps (8.3%). 

Preoperative hypokalemia was present in 91.7% of 

patients. 

Regarding blood pressure status, most patients presented 

with moderate-to-severe hypertension before surgery, with 

grade 3 and grade 4 hypertension observed in 41.7% and 

33.3% of patients, respectively. The mean number of 

antihypertensive medications required before surgery was 

three (range, 1–5). 

Preoperative hormonal evaluation demonstrated marked 

biochemical activity, with a mean serum aldosterone 

concentration of 181.9 ng/dl and a mean aldosterone-to-

renin ratio (ARR) of 647.3, consistent with biochemically 

active primary aldosteronism. 

Perioperative outcomes 

All procedures were successfully completed using a lateral 

transabdominal laparoscopic approach. Surgical laterality 

was evenly distributed, with right- and left-sided 

adrenalectomies accounting for 50.0% of cases each. 

The mean operative time was 112.8 minutes (range, 60–

200 minutes), and mean estimated blood loss was 37.1 mL 

(range, 15–100 ml). No conversions to open surgery were 

required, and no intraoperative or postoperative 

complications were recorded. All patients were discharged 

within 24 hours after surgery. 

Definitive histopathological examination revealed adrenal 

adenoma in 11 patients (91.7%) and unilateral adrenal 

hyperplasia in 1 patient (8.3%) (Table 1). 

Postoperative clinical and biochemical outcomes 

At 6 months of follow-up, complete therapeutic success 

was achieved in 9 patients (75.0%), while partial success 

was observed in 3 patients (25.0%). No cases of treatment 

failure were identified. 

Resolution of hypokalemia was achieved in all patients. 

Likewise, all preoperative symptoms resolved after 

surgery, and every patient remained asymptomatic 

throughout follow-up. 

Substantial improvement in blood pressure control was 

observed following adrenalectomy. At follow-up, 91.7% 

of patients had controlled blood pressure levels 

corresponding to grade 1 hypertension or better. 

Concurrently, the mean number of antihypertensive 

medications decreased from 3.0 preoperatively to 0.5 
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postoperatively, reflecting a marked reduction in 

pharmacologic requirements (Table 2). 

Biochemical outcomes also demonstrated significant 

improvement. Mean serum aldosterone concentration 

decreased from 181.9 ng/dl preoperatively to 19.0 ng/dl 

postoperatively, while the mean aldosterone-to-renin ratio 

declined from 647.3 to 2.3, indicating successful 

correction of autonomous aldosterone secretion following 

surgery. 

Table 1: Perioperative outcomes. 

Variables Result 

Laparoscopic approach 100% 

Right-sided adrenalectomy 50.0% 

Left-sided adrenalectomy 50.0% 

Mean operative time 112.8 min 

Mean estimated blood loss 37.1 ml 

Conversion to open surgery 0% 

Perioperative complications 0% 

Length of hospital stay 24 hours 

Adrenal adenoma 91.7% 

Unilateral adrenal hyperplasia 8.3% 

Table 2: Clinical and biochemical outcomes. 

Variables 
Pre-

operative 

Post-

operative 

Hypokalemia  (%) 91.7 0 

Asymptomatic patients  

(%) 
0 100 

Mean number of 

antihypertensive 

medications 

3.0 0.5 

Serum aldosterone (ng/dl) 181.9  19.0  

Aldosterone-to-renin ratio 647.3 2.3 

Complete success (%) — 75.0 

Partial success (%) — 25.0 

Treatment failure  (%) — 0 

DISCUSSION 

In this cases series study, laparoscopic adrenalectomy for 

unilateral primary aldosteronism demonstrated high 

clinical and biochemical effectiveness, with adequate 

resolution of the metabolic abnormalities associated with 

autonomous aldosterone excess and an excellent 

perioperative safety profile.3,4,11-15 Complete therapeutic 

success was achieved in 75% of patients and partial 

success in the remaining 25%, with no cases of treatment 

failure. These outcomes were accompanied by universal 

resolution of hypokalemia, overall clinical improvement, 

and a substantial reduction in antihypertensive medication 

requirements. 

The findings observed in the present study are consistent 

with those reported in the international literature, where 

laparoscopic adrenalectomy has been associated with high 

rates of biochemical success and variable degrees of blood 

pressure improvement.3,11-15 The discrepancy between 

biochemical remission and complete clinical cure of 

hypertension has been widely described and is likely 

related to factors such as duration of hypertension, chronic 

vascular remodeling, genetic susceptibility, and the 

coexistence of essential hypertension.3,4,6,8 In our cohort, 

the high proportion of favorable clinical outcomes may 

reflect appropriate patient selection, a lower cumulative 

burden of irreversible cardiovascular damage, and 

multidisciplinary perioperative management. 

One particularly relevant finding was the complete 

resolution of hypokalemia in all patients, accompanied by 

a marked decrease in serum aldosterone concentrations 

and aldosterone-to-renin ratios following surgical 

treatment, supporting a consistent endocrinological 

response.1,3,8,11,13,15 Likewise, the substantial reduction in 

the number of antihypertensive medications required 

during follow-up represents a clinically meaningful 

outcome, as it reflects therapeutic benefit beyond blood 

pressure control alone and may positively influence 

treatment adherence, quality of life, and healthcare costs 

associated with long-term pharmacologic therapy. 

From a surgical standpoint, our experience demonstrated 

highly favorable perioperative outcomes, characterized by 

the absence of conversion to open surgery, no 

postoperative complications, minimal intraoperative blood 

loss, and short hospital stay.16-18 These findings reinforce 

the safety and reproducibility of the lateral transabdominal 

laparoscopic approach in centers with expertise in 

minimally invasive surgery and are consistent with the 

advantages previously described for this technique. 

Regarding histopathological findings, the predominance of 

unilateral adrenal adenoma (91.7%) is consistent with 

reports from international surgical series, whereas the 

identification of unilateral adrenal hyperplasia in one 

patient highlights the pathological heterogeneity of 

primary aldosteronism and underscores the importance of 

comprehensive clinical, biochemical, and radiological 

assessment when selecting candidates for surgical 

treatment.4,11,14 

The present study has several limitations. First, its 

retrospective design, small sample size, and single-center 

nature limit the external generalizability of the findings. In 

addition, diagnostic lateralization was established 

primarily through clinical, hormonal, and radiological 

correlation without the routine use of adrenal vein 

sampling (AVS), a procedure considered the reference 

standard for subtype classification in many specialized 

centers.21 Nevertheless, favorable outcomes have been 

reported in carefully selected patients evaluated through 

integrated clinical, biochemical, and imaging assessment, 

even in the absence of systematic AVS.22 Furthermore, the 

consistency among preoperative findings, postoperative 

biochemical response, and definitive histopathological 
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diagnoses provides internal validity to the observed 

results. 

Despite these limitations, this study represents the 

experience of a tertiary referral center and contributes 

regional evidence regarding the perioperative, clinical, and 

biochemical outcomes of laparoscopic adrenalectomy for 

unilateral primary aldosteronism, a field that remains 

underrepresented in the Mexican literature. 

CONCLUSION 

Laparoscopic adrenalectomy is a safe and effective 

treatment for appropriately selected patients with 

unilateral primary aldosteronism. In this cohort, surgical 

management was associated with high rates of clinical and 

biochemical success, complete resolution of hypokalemia, 

substantial reductions in antihypertensive medication 

requirements, and excellent perioperative outcomes. These 

findings further support laparoscopic adrenalectomy as the 

preferred treatment for surgically amenable unilateral 

disease and contribute valuable evidence regarding its 

effectiveness in a Mexican tertiary referral center. 
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