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Adrenal incidentaloma: a case of asymptomatic pheochromocytoma
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Abstract
An incidentaloma is a tumor found incidentally without clinical symptoms or suspicion; the lesion may be adrenal, pituitary, or thyroidal. We report the case of an asymptomatic individual with preoperatively undiagnosed pheochromocytoma (size: 4.86 cm) that was revealed using elective nonadrenal surgical procedures. The patient demonstrated peri- and post-operative hypertensive crisis and tachycardia. Three days after the dramatic onset of symptoms, the patient expired due to pulmonary edema, multiple organ failure, and terminal sepsis, despite administration of extracorporeal membrane oxygenation-assisted cardiopulmonary resuscitation. A left medial kidney mass obtained at autopsy confirmed pheochromocytoma.
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Adrenal incidentaloma remains a diagnostic challenge. Most of these lesions are benign, nonfunctional adrenal adenomas, but other possible diagnoses include functional adenoma of the adrenal cortex, pheochromocytoma, lymphoma, ganglioneuroma, and metastases, among others.1 Appropriate management of adrenal incidentaloma is controversial.2 Of the many guidelines, the most current are those published by the American Association of Clinical Endocrinologists and American Association of Endocrine Surgeons (AACE/AAES) in 2009.3 The assessment of an adrenal incidentaloma involves the principal distinction between possible malignant or functional masses that require emergency medical treatment, and benign nonfunctional masses that may be safely observed. Even after thorough examination, many incidentalomas lack a definitive diagnosis, due to difficulties in accurately identifying patients with functioning lesions. Nearly 4–9% of adrenal incidentalomas are pheochromocytomas, and at least 50% of patients with an undiagnosed pheochromocytoma have normal blood pressure (BP).1, 4, 5 Nondiscrimination of cases can lead to high patient morbidity and mortality.2, 6
CASE
A 178-cm, 80-kg, 42-year-old male patient with acute respiratory failure was brought to the emergency center on 100% oxygen Ambu bag ventilation with intubation. His chief complaints were rapidly progressive dyspnea, headache, and decreased urine output. His BP was 140/90 mmHg, and his heart rate (HR) was 130–140 beats/min. Electrocardiography (ECG) showed sinus tachycardia and T wave inversion with prolonged QT interval. Oxygen saturation, as measured using a pulse oximeter, was 70%. The patient was unconscious and both pupils were fully dilated and fixed. Respiratory crackles were heard over both lung fields. A chest radiograph showed widespread bilateral alveolar infiltrates suggestive of pulmonary edema. Initial laboratory findings included the following: WBC, 18380 cells/µl; sodium/potassium, 140/5.7 mmol/L; creatinine, 1.9 mg/dl; uric acid, 10.7 mg/dl; serum osmolality, 319 mOsm/kg; AST/ALT, 111/115 IU/L; amylase, 186 IU/L; lactate, 124.3 mg/dl; CK-MB, 61 U/L; creatine phosphokinase, 425 U/L; and troponin-I, 2.89 ng/ml. Blood clotting test with disseminated intravascular coagulation (DIC) panel results were as follows: APTT, 40.2 s; FDP, 64.9 µg/ml; and D-dimer, 31.79 ug/ml. Room-air arterial blood gas analysis results were as follows: pH, 6.98; PCO2, 52.8 mmHg; PO2, 92.6 mmHg; bicarbonate, 12.1 mmol/L; and base excess, −20.1 mmol/L. Urinalysis was unremarkable. Echocardiography revealed severe global hypokinesia of the left ventricle and apical ballooning with an estimated ejection fraction of 20% to 24%, which was consistent with stress-induced cardiomyopathy.
The patient's breathing was managed by continuous mandatory ventilation with tidal volume of 500 ml, respiratory rate of 18 breaths/minute, and positive end-expiratory pressure 5 cm H2O in an oxygen-medical air mixture (FiO2 of 0.6). Initially, hyperkalemia was treated with intravenous (IV) sodium bicarbonate and calcium carbonate administered at different sites, while dextrose 50% (50 ml/bottle) + Humulin R (10 IU) infusion was maintained. Despite doubling the dose (20+40+80+160 mg) of furosemide up to 320 mg, the total urine output was 70 ml. Subsequently, an additional furosemide infusion of 30 mg/h was maintained. The patient was transferred to the intensive care unit (ICU) for severe metabolic acidosis, lactic acidosis, and deteriorating kidney function; continuous renal replacement therapy (CRRT) was administered by the end of hospital day 1.
The patient's medical records indicated that he had undergone elective arthroscopic bicep tendon repair surgery 4 hours previously. The patient had neither medical history nor symptoms relating to hypertensive problems. The preoperative electrocardiogram and chest X-ray were unremarkable and other laboratory findings were nonspecific. Upper abdomen ultrasonography showed a 4.86-cm round solid mass in the left abdomen, medial to the left kidney (Fig. 1). When the patient entered the operating room, the vital signs were as follows: BP of 150/80 mmHg, HR of 55 beats/min, normal sinus rhythm on ECG, and pulse oxygen saturation of 98%. At the beginning of the induction, the patient's hemodynamic changes progressively worsened; systolic and diastolic BP were 185 and 100 mmHg, respectively, with an HR of 100 beats/min. Anesthesia was induced with propofol 120 mg and succinylcholine 100 mg. Hemodynamic instability persisted after induction, and his BP remained fluctuated throughout the 90-minute procedure. To normalize the hemodynamic values, the patient was treated with lidocaine, 80 mg; fentanyl, 100 µg; hydralazine, 10 mg; esmolol, 30 mg (3 doses of 10 mg each); labetalol, 5 mg; and sodium nitroprusside infusion, 0.5 µg/kg/min. He was administered IV step-by-step and an increased sevoflurane concentration up to 5% vol. Despite adequate antihypertensive therapy during the entire surgical period, the BP and HR were not controlled (BP, 180–220/100– 140 mmHg; HR, 120 beats/min). Furthermore, ECG showed T wave inversion with prolonged QT intervals (Fig. 2). The patient was transferred to our emergency center less than 20 minutes after surgery and subsequently to the ICU for further management.
[image: Figure F1 ]Fig. 1
Upper abdominal ultrasonography. At the preoperative evaluation, 4.86 cm round solid mass in the left abdomen medial to the left kidney on upper abdomen was detected.
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The patient's initial ECG shows T wave


On day 2, the BP had progressively decreased to 70/40 mmHg over a period of several hours. CRRT was provided, and dopamine and norepinephrine infusions were initiated with fluid administration. The patient's condition further deteriorated, despite efforts to maintain tissue oxygenation and adequate intravascular volume. The patient developed severe bradycardia with ST segment depression and was unresponsive to an atropine and epinephrine IV bolus. Following an undetectable mean arterial BP and an HR of 27 beats/min, cardiopulmonary resuscitation (CPR) was performed. An HR of 124 beats/min and mean arterial BP of 60 mmHg were restored. Within 8 minutes of initiating CPR, extracorporeal membrane oxygenation (ECMO) was initiated. The patient was connected to the crystalloid-primed ECMO circuit, and ECMO flow was started after approximately 1 hour of gradual BP drop. Vasopressin (0.03 U/min), dopamine (20 µg/kg/min), and norepinephrine (0.2 µg/kg/min) infusion sustained the cardiac index (CI) at 2.2–2.4 L/min/m2 and mean arterial BP at 70 mmHg. Despite maximal dose vasopressor and inotropic infusion, the CI and mean arterial BP gradually decreased to 0.3–0.5 L/min/m2 and 50 mmHg, respectively, over a few hours. The Levin tube and the endotracheal tube showed bleeding. The laboratory coagulation test with DIC panel suggested progressive DIC, i.e., PT, 38.5 s; peak international normalized ratio, 3.43; APTT, 76.9 s; fibrinogen, 136.2 mg/dl; antithrombin III, 46.2%; FDP, 132.9 µg/ml; and D-dimer, over 35 µg/ml. Cryoprecipitate, fresh frozen plasma, and packed red blood cells were transfused for 2 days as treatment for DIC and hypovolemic-induced hypotension.
Three days after the dramatic onset of symptoms during surgery, the patient's vital signs abruptly fluctuated. His BP decreased to 52/35 mmHg, and his HR increased to 130 beats/min. One hour later, the patient suddenly developed an undetectable BP and HR. Complete asystolic cardiac arrest ensued and CPR was performed; however, the patient expired in 20 minutes despite 8 cycles of CPR. Post-mortem autopsy confirmed pheochromocytoma.

DISCUSSION
The incidental finding of an adrenal mass on evaluation of a patient for a surgery may present a dilemma. For the present case, after incidentally finding the adrenal mass in the abdomen via upper abdomen ultrasonography, no evidence of pheochromocytoma could be detected. The patient did not present with symptoms of pheochromocytoma and the preoperative vital signs were within the normal range. Elective surgery under general anesthesia precipitated tachycardia and severe hypertensive crisis, associated with postoperative multiple organ failure (MOF) and pulmonary edema. For such conditions, development of a fast-track pathway to endocrine evaluation is valuable. Zeiger et al.3 recommended actively applying the AACE guidelines for diagnosing pheochromocytoma; however, these guidelines are not completely reliable for ruling out the diagnosis of pheochromocytoma. Grogan et al.7 reviewed 17 years of medical records for all patients undergoing adrenalectomy for incidentaloma by an endocrine surgery group. Of the 81 cases of incidentaloma found through imaging, 15 cases of pheochromocytoma were diagnosed through biochemical testing and one additional case was identified based on final histology after adrenalectomy. Menegaux et al.1 suggested that pheochromocytoma should be ruled out by biochemical testing of all adrenal incidentaloma patients, even those with normotensive preoperative status.
In general, diagnosis is achieved through a combination of biochemical and imaging tests. Biochemical confirmation of plasma catecholamine concentrations and urine metanephrines are the standard screening tests for confirming the diagnosis of pheochromocytoma.8 In the present case, identification of adrenal incidentaloma using preoperative upper abdomen ultrasonography and evaluation of various symptoms in the patient when he presented at our emergency center led to the suspicion of undiagnosed pheochromocytoma. However, because of the many catecholamine stimulators in the drugs that are used to correct unstable vital signs, it was difficult to immediately conduct biochemical testing. Noninvasive localization by magnetic resonance imaging (MRI) is more sensitive than by an abdominal computed tomography (CT) scan, while MIBG scanning and positron emission tomography are other useful methods of diagnosis.9 Imaging tests were not conducted in our patient because of severe hemodynamic instability. Pheochromocytoma diagnosed postoperatively or by procedural intervention is correlated with serious perioperative risks, including a death rate of > 80%.6
In this patient, the MOF involved pulmonary, cardiovascular, renal, coagulation system, and hepatic dysfunction. In a review of 31 female and 23 male autopsy-proven cases of pheochromocytoma at the Mayo Clinic over a 50-year period between 1928 and 1977, hypotensive or hypertensive crisis facilitated by surgery for unrelated conditions was a common cause of mortality. Intraoperative mortality was assigned variously to myocardial infarction, brain hemorrhage, ventricular arrhythmias, pulmonary edema, and wide fluctuations in BP.10 Siddik-Sayyid et al.11 reported a 43-year-old patient with an unusual presentation of pheochromocytoma, i.e., symptoms including MOF, disarrangements in BP consisting of hypertension or hypotension, and high fever. MOF may have resulted from high levels of plasma catecholamines, which can trigger immoderate vascular spasms, platelet aggregation, thrombosis, and volume contraction.6 Our patient developed severe tachycardia associated with hypertensive crisis, which was followed by acute pulmonary edema. Echocardiography showed global cardiac hypokinesia, which may have been secondary to a cardiomyopathy and is observed in conjunction with pheochromocytomas, as a result of high levels of plasma catecholamines extending to the myocardium.12 A previous report showed high mortality in patients with catecholamine-induced cardiomyopathy who presented with signs and symptoms of acute pulmonary edema, arrhythmia, nonspecific electrocardiographic changes, and congestive cardiac failure.
We were required to decide between emergency resection and stabilization of vital signs with a pretreatment α-adrenergic blockade. For patients with diagnosed pheochromocytoma, many authors suggest emergency surgery for worsening conditions, despite maximal medical care. Bos et al.13 reported that emergency surgery for pheochromocytoma does not need to be strictly avoided and may be considered under life-threatening circumstances. However, May et al.14 reported that a patient who underwent emergency surgery for pheochromocytoma still exhibited complications from massive catecholamine excess, including severe tachycardia, hypotension or hypertension, renal failure, cardiac arrhythmia, shock, and adult respiratory distress syndrome. Postoperative hemodynamic instability, despite massive inotropic support and vasopressor therapy, and persistent renal failure, which necessitated CRRT and ECMO, resulted in patient mortality.
Adrenal incidentaloma has a high possibility of excessive plasma catecholamine secretion by the adrenal mass during induction, and caution is required even in asymptomatic cases; light anesthesia with 120 mg of propofol per 80 kg weight and succinylcholine may stimulate more activity. Furthermore, confirmative diagnosis and further evaluation, such as biochemical testing, are required for analyzing adrenal masses.
The patient should have been pretreated with α-blockers, notwithstanding the suspicion of pheochromocytoma. Early diagnosis and treatment were necessary for this patient. Once the diagnosis of pheochromocytoma was made, α-blockers could be administered, and once adequate alpha blockade was achieved, β-blocker administration could be initiated for preoperative management.
In this case, ECMO was initiated and dopamine and norepinephrine infusions were administered for fulminant cardiopulmonary failure; however, the patient's condition continued to deteriorate. Fulminant cardiopulmonary failure unresponsive to conventional treatment can be fatal if mechanical cardiopulmonary life support (CLS) is not administered within adequate time. ECMO can successfully provide CLS and lead to recovery from critical status secondary to a pheochromocytoma. The decision to administer ECMO was delayed for the present case demonstrating an unsuccessful ECMO episode with CPR in a patient with a pheochromocytoma.
In conclusion, this case report describes a patient with undiagnosed pheochromocytoma who underwent elective surgery under general anesthesia. The surgery precipitated severe tachycardia and a hypertensive crisis combined with pulmonary edema, followed by unresponsive postoperative MOF. Despite treatment comprising various drugs and performing surgeries, the patient died. A more thorough evaluation of adrenal incidentaloma via biochemical and imaging tests is required to prevent periand post-operative hypertensive crisis and tachycardia associated with undiagnosed pheochromocytoma.
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Upper abdominal ultrasonography. At the preoperative evaluation, 4.86 cm round solid mass in the left abdomen medial to the left kidney on upper abdomen was detected.
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The patient's initial ECG shows T wave
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