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FIGURE 2 

Contrast abdominal-pelvic computed tomography. Left adrenal gland with solid lesion with heterogeneous contrast uptake, with central and 
peripheral penetrating vessels, size approximately 4.8 cm in diameter. No fatty content or calcifications were observed in its interior. 

Finally preoperative alpha-adrenergic blockade was omitted. The 
patient’s hemodynamic instability, liver dysfunction, and portal 
hypertension contraindicated pharmacologic preparation. This 
decision was reached via interdisciplinary consensus and family 
approval, consistent with ethical principles in emergency care and 
prior reports of similar management strategies in life-threatening 
pheochromocytoma crises (15–17). 

Adrenalectomy was performed prior to receiving the urinary 
metanephrine results due to the patient’s unstable condition 
and the high likelihood of a functional adrenal tumor based on 
imaging and clinical presentation. In resource-limited settings, 
such adaptive decision-making may be ethically and clinically 
justified, particularly when delays could be life-threatening. 

This approach aligns with published literature describing 
similar pheochromocytoma crises managed with early surgical 
intervention despite incomplete biochemical confirmation (15, 
16, 18). 

Bekelaar et al. (15), for instance, described a patient in 
cardiogenic shock with blood pressure fluctuations ranging from 
45 to 290 mmHg who stabilized rapidly following emergency 
adrenalectomy (15). Similarly, Kakoki et al. (16) reported successful 
surgical treatment of a multisystem pheochromocytoma crisis 
without confirmed catecholamine levels (16). These cases reinforce 
the role of clinical acumen and radiologic evidence in justifying 
early surgery in extreme scenarios where hemodynamic instability 
may preclude standard workup. While incidental non-functional 
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FIGURE 3 

Pathological study of the patient’s lesion. (A) Macroscopic image of the lesion revealed a weight of 85 grams, with a size: 4.7 × 4.7 × 4.5 cm, with 
the appearance of a solid yellowish-brown internal surface, with violaceous areas, well delimited by a thin external capsule. (B) Transition between 
the adrenal cortex of usual histology (lower part of the image) and the tumor (upper part). With hematoxylin and eosin (H&E), 100×. 
(C) Pheochromocytoma, cells arranged in a nested pattern (zellballen) and trabeculae (H&E, 200×). (D) Pheochromocytoma, the cells of the lesion 
are large, polygonal, and demonstrate fine, granular cytoplasm. Presence of pleomorphism, (H&E, 400×). 

adrenal adenomas are relatively common in older adults, the 
imaging features in this case–including size > 4 cm, intense 
heterogeneous contrast enhancement, internal vascularity, and 
absence of fat–are atypical for incidentalomas and instead raised 
strong suspicion for a functional adrenal tumor, consistent with 
established radiological criteria for pheochromocytoma. 

Ethically, this decision is supported by the principles outlined 
in the Code of Ethics for Emergency Physicians, which prioritize 
patient welfare over protocol adherence in life-threatening 
contexts. In this case, the strategy respected the principles 
of beneficence, non-maleficence, and autonomy, given the 
interdisciplinary agreement and the family’s consent. Emergency 
medicine frequently requires such flexibility, particularly in under-
resourced environments (19). 

Adrenal vein sampling, although sometimes employed in 
indeterminate cases to confirm lateralization or distinguish 
between bilateral adrenal lesions, was not feasible in this 
case due to the patient’s critical hemodynamic instability. In 
emergent scenarios–particularly when imaging findings and 
clinical context strongly support the presence of a unilateral 
functional adrenal tumor–AVS may be omitted in favor of 
prompt surgical intervention. However, in hemodynamically 
stable patients, especially those over the age of 40, AVS can 
be a valuable diagnostic tool, particularly when imaging and 
biochemical results are inconclusive or when an incidentaloma 
cannot be excluded with confidence. Our clinical decision was 

based on the need to minimize life-threatening delays and was 
consistent with similar cases described in the literature. The patient 
experienced prolonged hemodynamic crises with cyclic patterns 
lasting approximately 13–16 min, posing a significant risk to his 
life and necessitating urgent diagnostic evaluation with POCUS. 
Once a lesion was identified on ultrasound and confirmed by 
computed tomography, adrenalectomy was determined to be the 
most appropriate therapeutic intervention, given the heightened 
risk of stroke due to hypertensive crises in the absence of metabolic 
or arrhythmic abnormalities. Coexisting hypotension is a known 
risk factor for increased perioperative morbidity and mortality, 
largely due to baroreceptor and autonomic dysfunction, which 
further emphasized the urgency of surgical intervention (20). 
Figure 4 presents a flowchart summarizing the clinical pathway and 
adaptive decision-making strategy used in this case, from initial 
evaluation to surgical management, particularly under resource-
limited conditions. 

Initially, thoracic aortic angiotomography was prioritized due 
to clinical suspicion of aortic dissection, based on interlimb blood 
pressure discrepancies and chest pain. Although a full-body CT 
angiogram could have identified the adrenal mass earlier, resource 
constraints and the immediate need to exclude life-threatening 
thoracic aortic pathology influenced the diagnostic strategy (21). 
In retrospect, a more comprehensive imaging approach might have 
facilitated earlier detection of the adrenal lesion and represents a 
missed opportunity for prompt diagnosis. 
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FIGURE 4 

Diagnostic and therapeutic decision-making flowchart in the evaluation of a patient with suspected pheochromocytoma in an emergency setting. 
The chart outlines the sequential approach from initial cardiac assessment to the identification of a suprarenal mass by POCUS, guiding urgent 
adrenalectomy in a resource-constrained hospital in Colombia. 

Diagnosing pheochromocytoma in the emergency department 
is challenging due to its non-specific presentation and the 
time required for confirmatory laboratory testing. In this 
context, POCUS emerges as a valuable tool for rapid, bedside 
detection (22). Although ultrasonographic characteristics specific 
to neuroendocrine tumors like pheochromocytoma are not 
well-established, direct visualization of adrenal abnormalities 
can significantly alter clinical decision-making, especially in 
scenarios marked by diagnostic ambiguity and time constraints 
(23, 24). Delays in surgical intervention have been linked to 
recurrent hypertensive crises and end-organ damage, which can be 
particularly detrimental in medically fragile patients (17). 

While preoperative alpha-adrenergic blockade is widely 
recommended in pheochromocytoma management, it was omitted 
in this case due to the patient’s severe hemodynamic instability and 
risk of rapid clinical deterioration. With family consent, the surgical 
team proceeded with urgent adrenalectomy under intensive 
hemodynamic monitoring. This decision, while a deviation from 
established guidelines, was made after a thorough risk-benefit 
analysis and resulted in a favorable postoperative course without 

major complications. This case underscores that flexible, context-
driven application of guidelines may be warranted in acute, life-
threatening scenarios. 

Although computed tomography remains the gold standard for 
adrenal imaging, POCUS cannot fully replace CT in diagnosing 
pheochromocytoma. Instead, it should serve as a complementary 
tool to help dierentiate adrenal masses, such as adenomas, 
adrenocortical carcinomas, and metastases (25, 26). Nonetheless, 
CT scans may not always be readily available–especially in low-
resource settings–highlighting POCUS as a radiation-free, cost-
eective, repeatable, and accessible alternative for initial evaluation, 
particularly in emergency and outpatient settings in developing 
countries (27). 

Surgical resection remains the definitive treatment for 
pheochromocytoma, though it carries substantial risks due to 
dramatic perioperative hemodynamic fluctuations. After tumor 
excision, a sudden reduction in circulating catecholamines can 
precipitate severe hypotension, and 10%–15% of patients may 
develop hypoglycemia (28–30). Consequently, vasodilators should 
be promptly discontinued postoperatively, and intravenous fluids 
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administered proactively, as was done in this case (14, 31). In 
many instances, patients may require vasoactive agents–such as 
phenylephrine, norepinephrine, epinephrine, or vasopressin–to 
maintain blood pressure following surgery (28, 29). Although 
this patient required brief vasopressor support, he did not 
experience significant hypotension or hypoglycemia, likely 
reflecting the benefits of timely diagnosis and appropriate surgical 
management (32). 

This case not only illustrates the potential regulatory and 
counter-regulatory eects of catecholamine-producing tumors 
on hemodynamics but also highlights the clinical value of 
POCUS, especially in emergency departments within resource-
constrained settings. Its use can expedite diagnostic pathways and 
support timely therapeutic decisions, ultimately improving patient 
outcomes (33). 

4 Patient perspective 

As the patient’s condition progressed, marked by sudden and 
extreme fluctuations in blood pressure, his family played an 
increasingly central role in clinical decision-making. The initial 
shock of the unexpected diagnosis, combined with the urgency 
and complexity of the situation, was understandably overwhelming. 
Nonetheless, the family expressed deep appreciation for the medical 
team’s transparent and compassionate communication, as well 
as the swift and coordinated multidisciplinary response. They 
specifically valued the proactive use of bedside ultrasound to aid in 
diagnosis when conventional imaging was delayed or unavailable. 
The decision to proceed with emergent surgery, though diÿcult, 
was understood and supported as a life-preserving measure under 
exceptional circumstances. Following the procedure, the family 
reported a profound sense of emotional relief and expressed 
satisfaction with both the patient’s stable recovery and the 
continuity of care during follow-up. 

5 Conclusion 

Pheochromocytoma remains a challenging diagnosis, 
particularly in emergency department settings where its protean 
manifestations often mimic more common cardiovascular 
conditions. This case highlights how POCUS can serve as a 
rapid, accessible, and decisive tool in the early identification 
of adrenal masses, especially in resource-limited environments 
where advanced imaging is not immediately available. This 
underscores the vital role of POCUS in enhancing diagnostic 
accuracy and expediting treatment in critical care scenarios. The 
integration of POCUS into the diagnostic workflow facilitated 
timely surgical intervention, ultimately stabilizing the patient’s 
hemodynamic status and improving clinical outcomes. This 
experience underscores the importance of adaptable diagnostic 
strategies in acute care and supports the broader implementation 
of POCUS in emergency medicine, particularly within low- and 
middle-income countries. 
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