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Abstract 
Background: Pheochromocytoma is a rare 

catecholamine-secreting neuroendocrine tumor 

arising from adrenal medullary chromaffin cells. 

Despite advances in diagnosis and perioperative care, 

delayed recognition and significant hemodynamic 

instability remain important clinical challenges. 

Contemporary Indian data on clinical presentation 

and surgical outcomes are limited. 
Objectives: To evaluate the demographic 

characteristics, clinical presentation, biochemical 

profile, radiological findings, histopathological 

features, perioperative management, and surgical 

outcomes of pheochromocytoma in a tertiary care 

centre. 

Methods: This retrospective observational study 

included 16 consecutive patients with histologically 

confirmed pheochromocytoma treated between 

January 2016 and December 2025. Demographic, 

clinical, biochemical, radiological, operative, 
histopathological, and outcome data were extracted 

from hospital records and analyzed. 

Results: The mean age at diagnosis was 45.0 ± 11.1 

years, with female predominance (56.3%). 

Hypertension was present in 75% of patients, and 

hypertensive crisis occurred in 37.5%. Headache, 

abdominal pain, and adrenal incidentaloma were the 

most common presentations (31.3% each), while the 

classical triad of headache, palpitations, and 

diaphoresis was observed in only 18.8%. Mean tumor 

size was 5.5 ± 1.8 cm, and bilateral disease was 

identified in 12.5%. Hereditary syndromes were 
present in three patients (18.8%), including Multiple 

Endocrine Neoplasia type 2A (n=2) and Von Hippel–

Lindau syndrome (n=1). All patients underwent 

adrenalectomy. Intraoperative hypotension requiring 

vasopressor support occurred in 50%, and 

postoperative complications occurred in 31.3%. No 

perioperative mortality was observed. Laparoscopic 

adrenalectomy showed a trend toward shorter 

hospitalization. 

Conclusions: Pheochromocytoma exhibits a 

heterogeneous clinical spectrum with increasing 

incidental detection. Comprehensive biochemical 

evaluation, meticulous preoperative optimization, 

and multidisciplinary perioperative management 

enable excellent surgical outcomes despite frequent 

intraoperative hemodynamic instability. 
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Ⅰ. Introduction 
Pheochromocytoma is a rare catecholamine-

producing neuroendocrine tumor arising from 

chromaffin cells of the adrenal medulla and accounts 

for approximately 80–85% of catecholamine-

secreting tumors, while the remainder occur as extra-

adrenal paragangliomas.[1,2] Despite its rarity, 

pheochromocytoma remains clinically important 
because catecholamine excess can result in severe 

cardiovascular complications including malignant 

hypertension, arrhythmias, cardiomyopathy, 

myocardial infarction, stroke, heart failure and 

sudden death.[1,3] 

Traditionally, pheochromocytoma was 

characterized by the classic triad of headache, 

palpitations, and diaphoresis. However, 

contemporary studies have demonstrated substantial 

heterogeneity in presentation, ranging from 

asymptomatic adrenal incidentalomas to life-

threatening hypertensive crises. [4,5] The widespread 
use of cross-sectional imaging has led to increasing 

incidental detection, thereby altering the clinical 

profile of this disease. [4,6] 

Accurate biochemical diagnosis is essential 

because clinical manifestations are often nonspecific. 

Measurement of plasma metanephrines and 

normetanephrines is currently considered the 

preferred diagnostic approach owing to its high 

sensitivity for catecholamine-secreting tumors.[7,8]  
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Tumor localization is primarily achieved 

using computed tomography (CT) or magnetic 
resonance imaging (MRI), while functional imaging 

is reserved for selected patients with hereditary, 

multifocal, recurrent, or metastatic disease.[1] 

Advances in molecular genetics have 

transformed the understanding of 

pheochromocytoma and paraganglioma. Germline 

mutations are identified in approximately one-third 

of patients, making these tumors among the most 

heritable endocrine neoplasms.[2,9] Hereditary 

syndromes such as Multiple Endocrine Neoplasia 

type 2 (MEN2), Von Hippel–Lindau (VHL) 

syndrome, and succinate dehydrogenase-related 
syndromes are frequently associated with younger 

age at presentation, bilateral disease, multifocality, 

and increased risk of recurrence.[2,10] 

Complete surgical resection by 

adrenalectomy remains the cornerstone of curative 

treatment. Nevertheless, surgical manipulation of 

catecholamine-producing tumors can result in 

marked hemodynamic fluctuations, necessitating 

meticulous preoperative alpha-adrenergic blockade, 

adequate volume expansion, and multidisciplinary 

perioperative management.[11,12] Contemporary 
perioperative protocols have significantly reduced 

operative mortality, although cardiovascular 

instability remains an important cause of 

perioperative morbidity.[13] 

Although several international studies have 

described the clinical characteristics and outcomes of 

pheochromocytoma; however, data from India 

remain relatively limited and largely confined to 

single-centre experiences. [14–16] Regional studies are 

important because disease presentation, referral 

patterns, genetic characteristics, and management 
practices may differ across populations. Furthermore, 

increasing recognition of adrenal incidentalomas and 

hereditary syndromes warrants periodic reassessment 

of the contemporary clinical profile of 

pheochromocytoma in the Indian setting.[16,17] 

The present study aimed to evaluate the 

demographic characteristics, clinical presentation, 

biochemical profile, radiological findings, hereditary 

associations, histopathological features, 

perioperative management, and surgical outcomes of 

patients with pheochromocytoma treated at a tertiary 

care centre in South India over a ten-year period. 
 

Ⅱ. Materials and Methods 
Study Design and Setting 

This retrospective observational study was conducted 

at a tertiary care teaching hospital in South India. 

Medical records of patients diagnosed with 

pheochromocytoma between January 2016 and 

December 2025 were reviewed. 

Study Population 

All consecutive patients with histopathologically 
confirmed pheochromocytoma who underwent 

adrenalectomy during the study period were 

included. 

Ethical Considerations 

Institutional Ethics Committee approval was 

obtained before commencement of the study. Patient 

confidentiality was maintained throughout the study 

in accordance with ethical standards. 

Inclusion Criteria 

1. Histologically confirmed cases of 

pheochromocytoma.  

2. Surgical treatment by adrenalectomy.  
3. Availability of complete clinical, 

biochemical, radiological, operative, 

histopathological, and follow-up records.  

 

Exclusion Criteria 

1. Incomplete medical records.  

2. Extra-adrenal paragangliomas without 

adrenal involvement.  

3. Patients managed non-operatively.  

4. Histopathological diagnoses other than 

pheochromocytoma.  

Data Collection 

Data were extracted using a structured data collection 

proforma. Variables recorded included: 

1. Demographic characteristics.  

2. Presenting symptoms and blood pressure 

profile.  

3. Biochemical investigations including 

plasma metanephrine and normetanephrine 

levels.  

4. Radiological characteristics including 

tumor size, laterality, and imaging features.  
5. Hereditary syndromes and associated 

endocrine disorders.  

6. Preoperative preparation and perioperative 

management.  

7. Operative details and surgical approach.  

8. Histopathological findings.  

9. Postoperative complications and outcomes.  

Preoperative Preparation 

All patients underwent preoperative alpha-adrenergic 

blockade with prazosin (5–20 mg/day), titrated 

according to blood pressure control and symptom 

resolution. Adequate volume expansion was achieved 
through liberal salt intake (10–15 g/day) and oral 

fluid intake of 3–4 L/day. Following adequate alpha 

blockade, beta-adrenergic blockade using 

propranolol (10–20 mg/day) or metoprolol (25–50 

mg/day) was instituted when clinically indicated. 

Calcium-channel blockers were added in selected 

patients requiring additional blood pressure 

control.[16] 
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Statistical Analysis 

Data were analyzed using IBM SPSS Statistics 
version 23. Continuous variables were expressed as 

mean ± standard deviation or median with 

interquartile range, as appropriate. Categorical 

variables were presented as frequencies and 

percentages. 

Comparisons between open and laparoscopic 

adrenalectomy were performed using the Mann–

Whitney U test for continuous variables and Fisher’s 

exact test for categorical variables. Statistical 

significance was defined as a two-tailed p-value 

<0.05. 

 

III. Results 
Demographic and Clinical Characteristics 

A total of 16 patients with histopathologically 

confirmed pheochromocytoma were included. The 

mean age at diagnosis was 45.0 ± 11.1 years (range 

31–72 years). Females constituted 56.3% (n=9) and 

males 43.7% (n=7). Hypertension was present in 12 

patients (75%), while hypertensive crisis occurred in 

six patients (37.5%). The highest recorded blood 
pressure was 230/140 mmHg in a patient with VHL-

associated bilateral pheochromocytoma. Headache, 

abdominal pain, and adrenal incidentaloma were the 

most common presentations (31.3% each). The 

classical symptom triad was observed in only three 

patients (18.8%). (Table1) 

 

Table 1. Demographic and Clinical 

Characteristics 

Variable Value 

Age (years), mean ± SD 45.0 ± 11.1 

Female sex 9 (56.3%) 

Hypertension 12 (75.0%) 

Hypertensive crisis 6 (37.5%) 

Headache 5 (31.3%) 

Abdominal pain 5 (31.3%) 

Adrenal incidentaloma 5 (31.3%) 

Palpitations 3 (18.8%) 

Sweating 3 (18.8%) 

Classical triad 3 (18.8%) 

Fatigue 2 (12.5%) 

Weight loss 1 (6.3%) 

Seizure 1 (6.3%) 

Hereditary syndrome 3 (18.8%) 

*Data are presented as mean ± standard deviation or 

n (%), as appropriate. †Percentages were calculated 
using the total study population (n = 16). 

‡Abbreviations: SD, standard deviation. 

Biochemical and Radiological Characteristics 
All patients demonstrated biochemical evidence of 
catecholamine excess. Mean plasma metanephrine 

and normetanephrine concentrations were 187.5 ± 

156.6 pg/mL and 2099.7 ± 1125.1pg/mL, 

respectively. The median normetanephrine 

concentration was approximately ten-fold above the 

upper reference limit, indicating a predominantly 

noradrenergic secretory phenotype. (Table 2) 

The mean tumor size was 5.5 ± 1.8 cm. Five tumors 

(31.3%) measured ≥6 cm. 

Hereditary syndromes were identified in three 

patients, including two with MEN2A and one with 

VHL syndrome. (Figures 1A-C) 
 

 

Table 2. Biochemical and Radiological 

Characteristics 

Variable Value 

Plasma Metanephrine 187.5 ± 156.6 pg/mL 

Plasma Normetanephrine 2099.7±1125.1pg/mL 

Mean tumor size 5.5 ± 1.8 cm 

Tumor size ≥6 cm 5 (31.3%) 

Bilateral tumors 2 (12.5%) 

MEN2A syndrome 2 (12.5%) 

VHL syndrome 1 (6.3%) 

 

*Data are presented as mean ± standard deviation or 

n (%), as appropriate. †Percentages were calculated 

using the total study population (n = 16). ‡Tumor size 

was determined from preoperative radiological 

imaging. §Abbreviations: MEN2A, Multiple 

Endocrine Neoplasia Type 2A; VHL, Von Hippel–

Lindau Disease. 
 

 

 

Histopathological Findings 

Histopathological examination confirmed 

pheochromocytoma in all resected specimens. 

Microscopy demonstrated a well-circumscribed 

adrenal neoplasm composed of nests and trabeculae 

of tumor cells separated by delicate fibrovascular  

stroma. Classical Zellballen architecture was 

observed in all cases. (Figure 2A and 2B)Tumor cells 
were polygonal with abundant granular eosinophilic 

cytoplasm and round-to-oval nuclei displaying finely 

stippled salt-and-pepper chromatin, consistent with 

neuroendocrine differentiation. (Figure 3) 
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Figure 1A: Sagittal contrast-enhanced CT image demonstrating an arterial-phase enhancing lesion in the uncinate 

process of the pancreas (vertical arrow), consistent with a pancreatic neuroendocrine tumor, along with an 

enhancing suprarenal mass representing pheochromocytoma (Horizontal arrow). Figure 1B. Coronal contrast-

enhanced CT image demonstrating bilateral hypervascular suprarenal masses (Horizontal arrows) consistent with 

bilateral pheochromocytomas. An additional enhancing left para-aortic lesion medial to the upper pole of the left 

kidney (arrowhead) is compatible with paraganglioma. The coexistence of bilateral pheochromocytomas, para-

aortic paraganglioma, and pancreatic neuroendocrine tumors is suggestive of Von Hippel–Lindau syndrome. 

Figure 1C: Axial contrast-enhanced CT image demonstrating bilateral hypervascular adrenal masses with avid 
arterial enhancement and central non-enhancing areas, consistent with bilateral pheochromocytomas. 

 

 
Figure 2A: Photomicrograph showing a well-circumscribed adrenal neoplasm composed of nests and trabeculae 

of tumor cells separated by a delicate fibrovascular stroma, characteristic of pheochromocytoma (H&E, ×40). 

Figure 2B: Photomicrograph showing tumor cells arranged in the characteristic Zellballen pattern, comprising 

nests of chromaffin cells surrounded by a rich vascular network (H&E, ×40). 

 

 

Figure 3: High-power photomicrograph 

demonstrating polygonal tumor cells with abundant 

granular eosinophilic cytoplasm and round to oval 
nuclei exhibiting finely stippled ("salt-and-pepper") 

chromatin, consistent with pheochromocytoma 

(H&E, ×100). 

 

 

A C B 

 



 

 

International Journal Dental and Medical Sciences Research 

Volume 8, Issue 3, May-June 2026 pp: 196-204 www.ijdmsrjournal.com ISSN: 2582-6018 

                                      

 

 

 

DOI: 10.35629/6018-0803196204        | Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal     Page 200 

 

Surgical and Perioperative Outcomes 
All 16 patients underwent adrenalectomy. Open 

adrenalectomy was performed in eight patients and 

laparoscopic adrenalectomy in eight patients. 

Intraoperative hypotension requiring vasopressor 

support occurred in eight patients (50%). 

Postoperative complications occurred in five patients 

(31.3%) and included transient hypotension, adrenal 

insufficiency, hypocalcemia, hyponatremia, and 

retinal hemorrhage. 

No perioperative mortality was observed. (Table 3) 

Patients undergoing laparoscopic adrenalectomy 

demonstrated a trend toward shorter postoperative 
hospitalization; however, the difference did not 

achieve statistical significance. (Table 4) 

Table 3. Surgical and Perioperative Outcomes 

Variable Value 

Open adrenalectomy 8 

Laparoscopic adrenalectomy 8 

Bilateral adrenalectomy 2 

Intraoperative hypotension 8 (50.0%) 

Vasopressor requirement 8 (50.0%) 

Postoperative complications 5 (31.3%) 

Mortality 0 

Mean postoperative stay 8.8 ± 4.4 days 

*Data are presented as mean ± standard deviation or 
n (%), as appropriate. 

 

 

Table 4. Comparison of Surgical Approaches 

Parameter Open (n=8) Laparoscopic (n=8) p-value 

Postoperative stay (days) 10.8 ± 3.9 6.8 ± 3.8 0.198 

Intraoperative hypotension 5 3 0.592 

Postoperative complications 3 2 1.000 

 

*Data are presented as mean ± SD or n. †Comparisons were performed using the Mann–Whitney U test and 

Fisher's exact test; p < 0.05 was considered statistically significant. 

 

 

 

Ⅳ. Discussion 
Pheochromocytoma is an uncommon 

catecholamine-producing neuroendocrine tumor with 

a highly variable clinical presentation. The present 

study provides a contemporary overview of the 

demographic profile, clinical manifestations, 

biochemical characteristics, radiological findings, 

hereditary associations, histopathological features, 

and perioperative outcomes of 16 patients managed 

at a tertiary care centre in South India over a ten-year 
period. The findings highlight the evolving spectrum 

of pheochromocytoma, characterized by increasing 

incidental detection, heterogeneous clinical 

presentation, and favorable surgical outcomes 

following appropriate multidisciplinary 

management. 

The mean age at diagnosis in our cohort was 

45.0 ± 11.1 years, which is consistent with the age 

distribution reported in major international and 

Indian studies. Neumann et al. reported that most 

pheochromocytomas are diagnosed between the 
fourth and fifth decades of life, while recent Indian 

series have documented mean ages ranging from 38 

to 48 years.[2,14,16] The slight female predominance 

observed in our study (56.3%) is also comparable to 

several Indian cohorts, although sex distribution has 

been inconsistent across studies and no clear gender 
predisposition has been established.[14, 15] 

Hypertension was the most frequent clinical 

manifestation, occurring in 75% of patients, and 

hypertensive crisis was documented in 37.5%. These 

findings are consistent with previous reports 

identifying hypertension as the hallmark clinical 

feature of pheochromocytoma. [1,2] Notably, only 

three patients (18.8%) demonstrated the classical 

triad of headache, palpitations, and diaphoresis. 

Historically considered pathognomonic, this triad is 

increasingly recognized as being present in only a 
minority of patients in modern clinical practice.[4,5] In 

our cohort, headache, abdominal pain, and adrenal 

incidentaloma each accounted for approximately 

one-third of presentations, reflecting the growing role 

of cross-sectional imaging in contemporary 

diagnosis. Similar observations have been reported 

by Gruber et al. and Lu et al., who demonstrated a 

rising proportion of pheochromocytomas diagnosed 

incidentally during imaging performed for unrelated 

indications.[4,16] 
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A notable observation in our cohort was the 

high proportion of adrenal incidentalomas (31.3%). 
This observation mirrors recent trends in endocrine 

practice, where widespread use of abdominal 

ultrasonography, computed tomography, and 

magnetic resonance imaging has substantially 

increased incidental detection of adrenal masses.[6,17]  

Consequently, clinicians are increasingly 

encountering pheochromocytomas before the 

development of classical symptoms, potentially 

reducing the risk of catastrophic cardiovascular 

complications associated with delayed diagnosis. 

Biochemical evaluation demonstrated 

catecholamine excess in all patients, with markedly 
elevated normetanephrine concentrations and a 

predominantly noradrenergic secretory phenotype. 

Plasma metanephrines remain the most sensitive 

biochemical markers for pheochromocytoma and are 

recommended as first-line diagnostic tests by 

international guidelines.[1,8] The predominance of 

normetanephrine elevation observed in our study is 

consistent with previous reports suggesting that 

norepinephrine-producing tumors constitute the 

majority of adrenal pheochromocytomas encountered 

in clinical practice.[18] The median normetanephrine 
concentration in our cohort was approximately ten 

times the upper reference limit, confirming 

substantial biochemical activity despite considerable 

variability in clinical presentation. 

The mean tumor size in our study was 5.5 ± 

1.8 cm, with nearly one-third of tumors measuring ≥6 

cm. This is comparable to previous Indian studies 

reporting mean tumor sizes between 4.5 and 6.5 

cm.[14-16] Radiologically, most lesions demonstrated 

heterogeneous enhancement with areas of cystic 

degeneration and necrosis, features commonly 
described in larger pheochromocytomas due to 

intratumoralhemorrhage and ischemic change. 

Bilateral disease was identified in two patients 

(12.5%), a prevalence similar to that reported in 

hereditary pheochromocytoma cohorts.[9,19, 20] 

Hereditary syndromes were documented in 

18.8% of patients, including two cases of Multiple 

Endocrine Neoplasia type 2A and one case of Von 

Hippel–Lindau syndrome. Although this prevalence 

is lower than the 30–40% hereditary rate reported in 

contemporary genetic studies, the true prevalence in 

our cohort is likely underestimated because universal 
genetic testing was not available. Importantly, all 

cases of bilateral disease occurred in patients with 

hereditary syndromes, supporting existing evidence 

that bilateral or multifocal pheochromocytoma 

should prompt evaluation for an underlying germline 

mutation.[2,9] One patient with VHL syndrome 

demonstrated bilateral pheochromocytomas, para-

aortic paraganglioma, and a pancreatic 

neuroendocrine tumor, illustrating the complex 

multisystem manifestations that may accompany 
hereditary disease. 

Preoperative optimization remains a 

cornerstone of pheochromocytoma management. All 

patients in our cohort underwent alpha-adrenergic 

blockade with prazosin followed by volume 

expansion and selective beta-blockade when 

indicated. This approach is consistent with current 

guideline recommendations and aims to minimize 

perioperative hemodynamic instability.[1,8] Adequate 

preoperative preparation is particularly important 

because chronic catecholamine excess results in 

sustained vasoconstriction and relative intravascular 
volume depletion, predisposing patients to marked 

blood pressure fluctuations during tumor 

manipulation and following adrenal vein ligation.[3] 

All patients underwent surgical resection, 

which remains the definitive treatment for 

pheochromocytoma. Open adrenalectomy was 

performed in eight patients and laparoscopic 

adrenalectomy in eight patients. Two patients 

underwent bilateral adrenalectomy. Although 

laparoscopic adrenalectomy is currently considered 

the preferred approach for most localized 
pheochromocytomas, open surgery continues to play 

an important role in large tumors, recurrent disease, 

suspected local invasion, and complex hereditary 

cases.[21,22] In our study, patients undergoing 

laparoscopic adrenalectomy demonstrated a shorter 

mean postoperative hospital stay compared with 

those undergoing open surgery (6.8 ± 3.8 versus 10.8 

± 3.9 days). However, this difference did not achieve 

statistical significance (p = 0.198), likely because of 

the small sample size. Nevertheless, the observed 

trend is consistent with previous studies and meta-
analyses demonstrating reduced postoperative pain, 

shorter hospitalization, and faster recovery following 

minimally invasive adrenalectomy.[21,22] 

Perioperative hemodynamic instability 

remains one of the principal challenges in 

pheochromocytoma surgery. Intraoperative 

hypotension requiring vasopressor support occurred 

in 50% of patients in our cohort. Similar rates have 

been reported in contemporary surgical series despite 

advances in anesthetic monitoring and perioperative 

management.[11, 13] Following tumor removal, the 

sudden withdrawal of circulating catecholamines 
combined with chronic downregulation of adrenergic 

receptors and relative hypovolemia contributes 

significantly to hypotensive episodes. Importantly, all 

episodes were managed successfully without major 

cardiovascular sequelae, highlighting the value of 

meticulous anesthetic and intensive care support. 
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Postoperative complications occurred in 

31.3% of patients and consisted predominantly of 
transient endocrine and hemodynamic disturbances, 

including adrenal insufficiency, electrolyte 

abnormalities, and hypotension. These complications 

were managed conservatively without the need for 

reoperation. Most importantly, no perioperative 

mortality was observed. Historically, mortality rates 

associated with pheochromocytoma surgery 

exceeded 20%; however, advances in biochemical 

diagnosis, perioperative preparation, anesthetic 

techniques, and surgical expertise have dramatically 

improved outcomes.[1,3] Contemporary series now 

report mortality rates below 3%, and several recent 
Indian studies have similarly documented excellent 

perioperative survival.[14,16] 

Histopathological examination confirmed 

pheochromocytoma in all cases. Classical Zellballen 

architecture was observed throughout the cohort, 

with tumor cells demonstrating abundant 

eosinophilic cytoplasm and characteristic salt-and-

pepper chromatin. Although histopathology remains 

essential for definitive diagnosis, prediction of 

biological behavior remains challenging. 

Contemporary classification systems such as PASS 
and GAPP provide useful risk stratification; however, 

metastatic spread remains the only universally 

accepted criterion for malignancy.[23] One patient in 

our cohort demonstrated recurrent metastatic disease, 

emphasizing the need for lifelong surveillance even 

after apparently successful surgical treatment. 

Overall, our findings demonstrate that 

pheochromocytoma is increasingly recognized 

through incidental imaging and can be managed 

safely with contemporary multidisciplinary care. 

Early diagnosis, appropriate biochemical evaluation, 
genetic risk assessment, meticulous perioperative 

preparation, and timely surgical intervention remain 

fundamental to achieving favorable outcomes. 

 

 

 

Ⅴ. Strengths and Limitations 
The strengths of this study include the 

comprehensive evaluation of clinical, biochemical, 

radiological, pathological, and perioperative 

characteristics over a decade of institutional 

experience. Furthermore, inclusion of hereditary 

syndromes and comparative assessment of surgical 

approaches provides clinically relevant information 

for endocrinologists, endocrine surgeons, and 

anaesthesiologists.  
 

 

 

However, several limitations should be 

acknowledged. The retrospective design is inherently 
susceptible to selection and information bias. The 

relatively small sample size limited statistical power, 

particularly for subgroup analyses comparing 

surgical approaches. Genetic testing was not 

performed universally, potentially underestimating 

the prevalence of hereditary disease. Finally, long-

term follow-up data were unavailable for all patients, 

precluding detailed assessment of recurrence-free 

survival and long-term endocrine outcomes. 

 

 

Ⅵ. Conclusion 
Pheochromocytoma remains a rare but 

clinically important endocrine neoplasm with a 

highly heterogeneous presentation. In this single-

centre experience from South India, hypertension 

was the most common manifestation, whereas the 

classical symptom triad was observed in only a 
minority of patients. A substantial proportion of 

tumors were detected incidentally, reflecting the 

increasing role of cross-sectional imaging in 

contemporary clinical practice. Most tumors 

demonstrated a predominantly noradrenergic 

biochemical phenotype, and hereditary syndromes 

were identified in a significant subset of patients, 

particularly those with bilateral disease. 

Appropriate preoperative alpha-adrenergic 

blockade, volume expansion, multidisciplinary 

perioperative management, and timely 

adrenalectomy resulted in favorable surgical 
outcomes with no perioperative mortality. Although 

intraoperative hemodynamic instability remained 

common, it was effectively managed in all patients. 

Laparoscopic adrenalectomy was associated with a 

shorter postoperative hospital stay, although this did 

not reach statistical significance. These findings 

support the safety and effectiveness of modern 

multidisciplinary management strategies for 

pheochromocytoma. 
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