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Hypertensive Crisis during Removal of Retroperitoneal
Mass in a Patient with Undiagnosed Paraganglioma

 A Case Report 
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Paragangliomas have been reported on multiple locations. A diagnosis of a catecholamine-secreting tumor was considered 

only after induction of anesthesia, when BP (blood pressure) increased. A 61-year-old male patient was referred for re-

moval of a retroperitoneal mass suspected hemangiopericytoma. He was on medications for hypertension. There was a 

surge of ABP (arterial blood pressure) to 186/117 mmHg when the tumor was manipulated at the beginning of the sur-

gery, and this was treated by bolus of diltiazem. After resection of the tumor, ABP dropped to 57/36 mmHg. In order to 

improve the patient’s hemodynamic parameters, crystalloid fluid was given, and ephedrine was administered intravenously. 

Persistent hypotension was treated with titrated vasopressors (epinephrine and norepinephrine). When paraganglioma is sus-

pected due to a sudden hypertensive crisis during surgery, the surgeon must decide whether to proceed with the surgical 

procedure or to stop and restart the surgery after proper management of the crisis.
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Paragangliomas are extra-adrenal neuroendocrine tumors aris-

ing from sympathetic and parasympathetic components of the 

autonomic nervous system. Although the exact incidence of 

paragangliomas is not known, it is estimated that the preva-

lence is approximately 0.2−1/100,000.[1] Almost all para-

gangliomas (75%) are located near the aorta in the organs of 

Zuckerkandl between the inferior mesenteric artery and the 

aortic bifurcation.[2] Paragangliomas have various clinical mani-

festations due to the excessive secretion of catecholamines by 

the tumor. The classic triad of headaches, palpitations, and dia-

phoresis may occur in as little as 24% of cases. A recent re-

view reports hypertension to be paroxysmal in 48%, persistent 

in 29%, and absent in 13% of cases.[3] Diagnosis can be dif-

ficult because symptoms may be varied and are not typical. 

As many as 49% of patients are incidentally diagnosed during 

abdominal imaging. Although the surgical procedure itself can 

be life threatening, resection of these catecholamine-producing 

tumors is curative. The author reports a hypertensive crisis was 

triggered on manipulation of tumor, and managed successfully 

in a patient with undiagnosed paraganglioma.

CASE REPORT

An 61-year-old male patient, weighing 51.4 kg, was referred 

for removal of retroperitoneal mass. A CT (computed tomog-

raphy) scan of the abdomen showed the presence of round 

mass with highly vascularity, right lateral aspect of abdominal 

aorta, below pancreas head measuring 6.1 × 5.3 cm (Fig. 1). 

The patient was prepared for surgery for suspected inferior 

vena cava (IVC) leiomyoma. He was on medications for hy-

pertension and diabetes mellitus (candesartan, amlodipine, met-

formin), on which his blood pressure (BP) and glucose level 

was well controlled. There was no history of sweating, chest 

pain, palpitations or postural hypotension. Physical examination 

was unremarkable. His noninvasive BP was 110/80 mmHg, 
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Fig. 1. A computed tomography (CT) scan of the abdomen showed 

the presence of round mass with highly vascularity, right 

lateral aspect of abdominal aorta, below pancreas head 

measuring 6.1 × 5.3 cm.

and his heart rate (HR) 83 beats/min. A full blood count and 

electrolytes were within normal range. His electrocardiogram 

(ECG) revealed sinus tachycardia, left ventricular hypertrophy 

and premature ventricular contracture and echocardiographic 

finding was normal.

The patient was premedicated intramusculary glycopyrrolate 

0.2 mg, and antihypertensive medications were continued until 

the morning of surgery. After attaching standard monitors to 

the patient in the operating room, about 500 ml of lactate 

Ringer’s solution was administered prior to induction. Anesthe-

sia was induced with intravenous administration of thiopental 

(250 mg), remifentanil (50 μg) and rocuronium 50 mg. After 

ventilation for 90 sec with desflurane in oxygen 5.0 L/min, the 

trachea was intubated with cuffed endotracheal tube. There were 

no significant hemodynamic disturbances during induction and 

intubation. Subsequently, radial artery cannulation was done for 

monitoring of arterial BP (ABP) and stroke volume variation 

(SVV). Subclavian venous cannulation had been performed for 

monitoring of central venous pressure (CVP) prior to induction 

in ward. Anesthesia was maintained with desflurane (1−1.2 

MAC) in air and oxygen (1.5 L/min and 1.0 L/min) and intra-

venous remifentanil (0.15 μg/kg/min). Bispectral index was 

maintained at 30−50.

There was an intra-operatively observed surge of ABP to 

186/117 mmHg when the tumor was manipulated at the begin-

ning of the surgery, and this was treated by bolus injection of 

diltiazem (10 mg). The tumor resection time was about 60 

min, after which the ABP dropped to a minimum of 57/36 

mmHg. In order to improve the patient’s hemodynamic param-

eters, normal saline (1,000 ml) was given, and 30 mg of 

ephedrine in three doses of 10 mg each was administered in-

travenously. After these procedures, the ABP and HR didn’t 

become normal, and this was treated with titrated epinephrine 

at 0.03−0.12 μg/kg/min and norepinephrine infusion at 0.2 

μg/kg/min. Subsequently, the HR and ABP remained stable 

on epinephrine until the end of his procedure. The CVP was 

maintained between 0−2 mmHg and SVV was maintained 5−
11%. The total duration of the surgery was around 135 min. 

The estimated blood loss was about 100 ml, and the total flu-

id administered was 3,200 ml. At the end of the surgery, the 

ABP was normal. The neuromuscular blockade was reversed, 

and the trachea was extubated. The patient shifted to the in-

tensive care unit (ICU) for subsequent management.

A biopsy showed that the tumor was a well encapsulated, 

solid mass measuring 7.0 × 5.5 × 5.0 cm. Immunohistochem-

ical staining revealed the neuroendocrine markers synaptophysin 

and chromogranin, and S100 confirmed the diagnosis of para-

ganglioma. 

Hemodynamics were stable on epinephrine and norepine-

phrine infusion at 0.03−0.12 μg/kg/min and 0.2 μg/kg/min. 

Epinephrine infusion was discontinued the next evening. Anal-

gesia was provided with patient-controlled intravenous analgesia 

(morphine sulfate 0.5 mg/ml, ketorolac 1.5 mg/ml, continuous 

infusion: 1 ml/hr, bolus: 1 ml, lock-out interval: 15 min). The 

patient remained hemodynamically stable and pain-free through-

out. The patient was transferred to the general ward on post-

operative day (POD) 4 and was discharged on POD 32 with-

out any complications.

DISCUSSION

Paragangliomas have been reported on multiple locations. 

Retroperitoneal paragangliomas are divided into adrenal (80−
90%) and extra-adrenal (10−20%) tumors.[1] The exact in-

cidence of extra-adrenal retroperitoneal paraganglioma is not 

known. Paraganglia, consisting of cell groups associated with 

the autonomic nervous system, are distributed throughout the 

body. 

It is important to consider paragangliomas in the differential 

diagnosis of a soft-tissue retroperitoneal mass that is supra-

renal, renal hilar, or infrarenal, especially when hypertension is 

present. A diagnosis of catecholamine-secreting tumor was con-

sidered only after induction of anesthesia, when BP increased. 

Our patient also had signs of excessive catecholamine after 

general anesthesia was induced. The perioperative course and 

anesthetic management of patients with catecholamine-secreting
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paragangliomas has typically been reported only in small case 

series because of the infrequent incidence of these tumors.

It is well known that catecholamine release from a para-

ganglioma can be triggered by direct pressure on the tumor, 

such as by manipulation during surgery, and has even been re-

ported with palpation of the tumor through the abdominal 

wall.[3] When paraganglioma is suspected due to a sudden hy-

pertensive crisis during surgery, one must decide whether to 

proceed with the surgical procedure or to stop the surgery and 

restart it after proper management of the crisis. In this case, 

the surgical procedure was continued because the patient’s vital 

signs were stable after the injection of diltiazem. Surgical pro-

cedures involving an unexpected paraganglioma without proper 

preoperative management, lead to an increase in morbidity and 

mortality. Elective surgical procedures should be canceled or 

delayed until the origin of the hypertensive episode can be 

clarified; furthermore, a differential diagnosis must be made 

and proper preoperative medication with alpha 1-blockers must 

be administered to the patient. Preoperative pharmacologic 

preparation with alpha-adrenergic antagonists has been cited as 

a major reason for decreased operative mortality in pheochro-

mocytoma resection.[4] This preparation may prevent hyper-

tensive surges intraoperatively, allow the intravascular volume 

to expand preoperatively, and even restore normal cardiac func-

tion in patients with catecholamine-induced myocarditis and 

cardiomyopathy.[5] 

If the surgery cannot be halted or postponed, then more an-

algesia needs to be given and anesthesia deepened. An arterial 

catheter should be placed if not present already. Drugs known 

to trigger a catecholamine crisis must not be given. This in-

cludes all of the drugs known to trigger histamine release, and 

any drugs such as tramadol that could potentially result in in-

creased amounts of norepinephrine at sympathetic nerve en-

dings. Paraganglioma patients often have a markedly contracted 

intravascular volume because of the vasoconstriction. Thus, flu-

id needs to be replaced in order to avoid excessive hypo-

tension after vasodilator administration. Vasopressors may be 

required after the acute crisis has passed, particularly if longer 

acting antihypertensives have been used. Although we injected 

10mg of diltiazem when the hypertensive crisis occurred, it is 

recommended that sodium nitroprusside, nitroglycerin and ni-

cardipine hydrochloride should be used to decrease the BP and 

HR rapidly. Sodium nitroprusside is effective in arteriolar dila-

tation and in suppressing the hypertensive response due to  

circulating catecholamines. There have been recent reports that 

nicardipine hydrochloride suppresses the secretion of norepine-

phrine in pheochromocytomas and paragangliomas and its use 

has therefore increased. If hypertension dose not respond to 

anti-hypertensive drugs, ligation of the draining vein may be 

needed.[6] Also, various quantities and types of fluids asso-

ciated with various vasopressors, mainly norepinephrine and 

seldom epinephrine, have been recommended to control hypo-

tension following tumor withdrawal, resulting in decreased mo-

rtality.[7] 

In conclusion, extra-adrenal retroperitoneal paragaglioma are 

rare tumors and is very difficult to diagnose during preopera-

tive patient evaluation, as it has either no symptoms or atyp-

ical symptoms. Surgery is the treatment of choice for the man-

agement of such tumors. The possibility of a catecholamine- 

secreting paraganglioma should be considered even in asympto-

matic retroperitoneal masses, and adequate precautions in such 

cases are much warranted. It is necessary to suspect and rap-

idly and appropriately manage such hypertensive crisis associa-

ted with unexpected or undiagnosed paraganglioma during sur-

gical manipulation for reducing mortality rates. 
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