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Abstract. Paragangliomas are extremely rare neuroendocrine 
tumors. We report a case of a 44‑year‑old man with hyperten‑
sion who presented a tumoral mass located retroperitoneally 
at the aortic bifurcation which included both the common iliac 
arteries and the posterior left iliac vein, who experienced an 
unpredictable intraoperative cardiac arrest with electrome‑
chanical dissociation at 5 min after laparotomy. After successful 
resuscitation and hemodynamic stability, the lesion was fully 
excised. In the course of tumor manipulation, the patient 

developed a major hypertensive crisis with peak systolic blood 
pressure over 280 mmHg. Pathologic examination revealed the 
presence of diffuse proliferation of large and medium‑sized 
mature adipocytes consistent with paraganglioma diagnosis. 
The patient was discharged at home on the seventh postop‑
erative day. He did not present evidence of recurrence at the 
one‑year follow‑up. In conclusion, paragangliomas can require 
particular management due to their location but also due to 
their capacity to discharge substances which might induce 
life‑threatening intraoperative complications.

Introduction

Paragangliomas, like pheochromocytomas, are neuroen‑
docrine tumors originating in the chromaffin cells of the 
sympathetic system's adrenal medulla or lymph nodes due to 
their common embryonic origin (1). They can secrete catechol‑
amines, neurotransmitters which are responsible for various 
symptoms, including diaphoresis, cardiovascular symptoms 
(hypertension, tachycardia, hypertensive cardiomyopathy), or 
psychiatric disorders (2). Failure of adequate treatment can 
lead to acute aortic dissection and cerebral catastrophes (3,4). 
Genetically, a paraganglioma or a pheochromocytoma may 
be part of various tumor genetic syndromes associated with 
other potentially malignant tumors such as multiple endocrine 
neoplastic syndromes and Von Hippel‑Lindau disease (5). In 
the embryonic period, neuroendocrine ridge cells (the histo‑
logical origin of pheochromocytoma and paraganglioma) 
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migrate from the neural tube to the periaortic region and 
region of mesenchymal cells that form the fetal cortex of 
the adrenal gland, forming the medullary adrenal gland (1). 
Thus, the tumor that develops from the adrenal medulla is 
called pheochromocytoma, and one that originates in the 
sympathetic ganglia is called a paraganglioma. Paraganglioma 
can be located in the cervical, mediastinal, and abdominal 
sympathetic ganglion chain. It is most often found in patients 
aged 20‑50 years, with a prevalence of 1:10 of the total number 
of neurotransmitter‑secreting neuroendocrine tumors and 
1:10 of the total number of malignant paragangliomas with a 
gender ratio of 1:1 (2). Paragangliomas can be sympathetic, 
parasympathetic, or dopamine‑secreting. Parasympathetic 
paragangliomas are more common than sympathetic and are 
most commonly found at the skull base along the cranial nerves 
IX and X, usually inactive (6). Sympathetic paragangliomas are 
rare but with a better clinical picture, being secretory, and the 
rarest form secretes dopamine that occurs due to a deficiency 
of the enzyme β‑hydroxylase that metabolizes dopamine into 
norepinephrine (7). This report describes a novel case of a 
functional paraaortic paraganglioma discovered after laparo‑
scopic cholecystectomy performed due to abdominal pain.

Case presentation

A 44‑year‑old male was first examined at the Cardiology 
Department of a regional hospital. He was admitted after 
having multiple episodes of hypertension [peak systolic blood 
pressure (SBP) >250 mmHg] immediately after laparoscopic 
cholecystectomy was performed.

Abdominal computed tomography angiography (CTA) 
scan revealed a 33x31 mm sized solitary heterogeneous mass 
at the aortic bifurcation and between the two common iliac 
arteries (Fig. 1), which was consistent with paraganglioma. 
The laboratory results showed that plasma metanephrines and 
normetanephrine were both elevated, respectively, 68.2 pg/ml 
(normal local laboratory range <65 pg/ml) and 2,194 pg/ml 
(normal local laboratory range <195 pg/ml). Serum chromo‑
granin A level was elevated at 189 µg/l (local normal range 
27‑94 µg/l). Simultaneously, urinary vanyl mandelic acid 
(VMA) was increased at 12 mg/24 h (normal local laboratory 
range <8.0 mg/24 h). The patient was treated with diltiazem 
60 mg per day, 5 mg of doxazosin per day, and 25 mg of 
carvedilol per day; hypertension episodes were managed with 
a mean arterial pressure (MAP) of 80 mmHg. At this point, the 
patient was referred to our clinic for surgery. Upon admission, 
the patient was clinically stable with no fever, no peripheral 
edema, hypertensive with a blood pressure of 145/80 mmHg 
in both upper limbs. The electrocardiogram (ECG) revealed 
sinus rhythm with a heart rate of 75 beats/min. The chest 
X‑ray was normal. Laboratory tests revealed a mildly elevated 
C‑reactive protein (CRP) with normal white blood cell count, 
hypercholesterolemia (222 mg/dl) with low‑density lipopro‑
tein (LDL) level of 160 mg/dl, hyperchloremia (109 mmol/l) 
and creatinine levels of 0.64 mg/dl. Cardiac biomarkers were 
also mildly elevated with creatine‑kinase (CK) of 244 U/l 
and creatine kinase myocardial band (CK‑MB) of 29 U/l. 
Transthoracic echocardiography (TTE) performed showed 
left ventricular hypertrophy with normal ejection fraction. 
Coronary angiography revealed normal coronary arteries. A 

diagnosis of paraganglioma was confirmed, and surgical treat‑
ment was then decided upon.

Routine monitoring included ECG, invasive arterial line 
(left radial artery), a central venous catheter (CVC) in the left 
internal jugular vein, dialysis catheter in the right internal 
jugular vein, 2 peripheral venous catheters 16 G, pulse 
oximetry, temperature, and urinary catheter. An automated 
external defibrillator and a rapid fluid infuser were avail‑
able. Rapid‑acting cardiovascular drugs were also prepared. 
Standard preoperative antibiotic prophylaxis was given with 
cefuroxime.

Extracorporeal membrane oxygenation (ECMO) on 
standby was prepared. Using the Seldinger technique, both the 
right common femoral artery and vein were catheterized.

After preoxygenation, general anesthesia was induced 
with fentanyl 0.5 mg/kg, rocuronium 60 mg and midazolam 
5 mg with hemodynamic stability and orotracheal intubation 
was accomplished. Maintenance of anesthesia was accom‑
plished with fentanyl, rocuronium and sevoflurane. Midline 
laparotomy incision was performed with an additional dose 
of fentanyl and rocuronium. Dilatated intestinal loops were 
observed at gross inspection. To gain access to the retro‑
peritoneal space, the intestines were mobilized (Figs. 2 and 3). 
Subsequently, the patient experienced severe hypotension and 
became mildly bradycardic followed rapidly by electrome‑
chanical dissociation. Resuscitation protocol was initiated. 
Chest compressions were started, 2 mg of atropine and 2 mg 
of titrate intravenous adrenalin were administered with the 
onset of ventricular fibrillation. A 200 J electrical shock was 
used and the patient experienced asystole. Chest compres‑
sions were continued and 150 mg of amiodarone, 100 mg 
of lidocaine 1% and titrate intravenous adrenalin reaching 
20 mg were administered with the reoccurrence of ventricular 
fibrillation. Another 200 J shock was used with sinus rhythm 
establishment at 70 beats/min with systolic blood pressure 
(SBP) of 120 mmHg with vasopressor support, noradrenaline 
50 ng/kg/min. After 15 min of cardiac arrest, ST elevation was 
observed in DII, DIII, aVF and V5‑V6 leads. Transesophageal 
echocardiography (TEE) was performed which showed 
diffuse hypokinesis of both ventricles. Hemodynamic stability 
was achieved with the normalization of the ECG and complete 
remission of hypokinesis 15 min after the cardiac arrest. 

Figure 1. Axial CT scan image showing a round mass, in close contact with 
the terminal abdominal aorta and both iliac common artery. CT, computed 
tomography; ICA, iliac common artery.
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Considering the hemodynamic stability, there was no need to 
initiate extracorporeal circulation by ECMO. The serum lactate 
peaked at 5.4 mmol/l. It was decided by the surgical/anes‑
thesiology/cardiology team to continue the procedure. The 
retroperitoneal space was opened at the aorta bifurcation. 
The aorta was cross‑clamped at an SBP of 100 mmHg. The 
tumor was identified and the tissue around it was gradually 
dissected (Fig. 2). During this maneuver, the SBP reached 
280 mmHg with 115 beats/min controlled with continuous 
infusion of urapidil and metoprolol adjusted according to 

heart rate reaching an SBP of 140 mmHg and a heart rate 
of 80 beats/min, sinus rhythm. The successful removal of 
the mass was accomplished with no injury to the aorta, iliac 
arteries or iliac veins (Fig. 3). The clamp was removed and 
hemodynamic stability was obtained with noradrenaline 
100 ng/kg/min with a MAP of 70 mmHg. The mass was sent 
for pathology and immunohistochemistry exams. During the 
procedure, continuous fluid replacement was achieved with 
3,500 ml of Hartmann's solution, 2000 ml of Gelofusine and 
5 units of fresh frozen plasma (FFP).

The patient was extubated at 6 h after admission to the 
intensive care unit and was weaned off the vasopressor support 
the next day. No neurologic deficit was observed. Postoperative 
24‑h urine catecholamine studies and plasma metanephrines 
and normetanephrine were in the normal range. During the 
intensive care stay, the patient had a mean blood pressure of 
70 mmHg and was transferred to the ward after 2 days of 
intensive care treatment. Bowel function was recovered on 
the 4th day. The patient had an uneventful recovery and was 
discharged on the 7th postoperative day.

The microscopic anatomopathological examination was 
performed using hematoxylin and eosin staining and showed a 
highly vascular appearance, with chief cells and sustentacular 
cells arranged in clusters called a zellballen pattern consis‑
tent with a paraganglioma (Fig. 4). Differential diagnosis of 
paraganglioma from liposarcoma or germ cell tumor was 
considered. Immunohistochemistry showed strong positivity 

Figure 2. Peroperative view (A) before tumor excision and (B) after tumor exci‑
sion. Ao, aorta; RCIA, right common iliac artery; LCIA, left common iliac artery.

Figure 3. Gross appearance of the retroperitoneal mass.

Figure 4. Hematoxylin and eosin stain: Paraganglioma (magnification, x20).

Figure 5. Immunohistochemistry staining showing positivity for chromo‑
granin (magnification, x20).
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for chromogranin (Fig. 5) and synaptophysin and negativity 
for vimentin, smooth muscle actin, desmin, pancytokeratin, 
and S100 which confirmed the diagnosis of paraganglioma.

The patient continued to be followed up; after one year, 
he did not present with loco‑regional recurrence or distant 
metastasis, and blood pressure was normal without treatment. 
At six months, 24‑h urine catecholamine studies and plasma 
metanephrines were negative.

Discussion

Only 15‑20% of chromaffin‑cell tumors are paragan‑
gliomas (8); 1% of these tumors are functional and produce 
catecholamines, the remainder are asymptomatic or cause 
vague abdominal pain (9). Patients with functional paragan‑
gliomas may experience headaches, palpitations, tachycardia, 
sweating, episodic hypertension, flushing, anxiety, or profuse 
diaphoresis (6). To the best of our knowledge, this case report 
is the first to describe the sudden onset of the described symp‑
toms immediately after laparoscopic cholecystectomy was 
performed. Computed tomography (CT) with contrast provides 
an initial method for the localization of paragangliomas (sensi‑
tivity 88‑100%), and also magnetic resonance imaging (MRI) 
can be useful when a CT is contraindicated (10). MRI has the 
highest sensitivity in regards to the detection of extra‑adrenal 
paragangliomas and pheochromocytomas (11). Ten percent of 
paragangliomas are malignant (12). Approximately 20‑42% 
of extra‑adrenal sympathetic paragangliomas metastasize. 
The sites of metastasis include lymph nodes, bone, liver, and 
lung. The survival rate reported at 5‑year for metastatic lesions 
is nearly 36% (13). Clinical, biochemical, and radiological 
features, local invasion, and various histopathological features 
can be suggestive but are inadequate to predict malignancy. In 
addition, malignancy cannot be reliably diagnosed histologi‑
cally (14). Surgical excision remains the treatment of choice for 
resectable paragangliomas (15). Preoperative cardiovascular 
symptoms must be controlled with alpha and beta‑blockers; 
appropriate patient preparation is crucial to decrease the intra‑
operative hypertensive spikes and death. Complete surgical 
excision is the only mode of therapy that has been shown to 
improve symptoms, and to prolong survival, but, it depends on 
the tumor's location, and the extent of the involvement of adja‑
cent structures. Therefore, in certain cases complex surgical 
procedures might be needed; meanwhile improvement in the 
field of vascular surgery alone or in association with various 
associated visceral resection might be safely and efficiently 
performed (15). In our case, involvement was limited to the 
supra adventitial layer of the aorta and iliac arteries, and we 
were able to perform a complete resection of the tumor without 
resection of arteries or veins and without compromising 
the vascularization of the limbs. Following an R0 resection, 
patient surveillance requires plasma catecholamines and free 
metanephrines, urinary levels of catecholamines, VMA, total 
and fractionated metanephrines. These should be measured 
every three months during the first year, every six months until 
the third year, and then annually for up to 10 years (8). CT 
abdominal scan, abdominal MRI, and scintigraphy performed 
with 123‑I labeled metaiodobenzylguanidine (MIBG) is 
essential in the assessment surveillance of the patients for 
metastatic disease, tumor recurrence, or delayed appearance 

of multiple primary tumors (15). Histopathology examination 
may reveal chief cells and sustentacular cells arranged in 
clusters. Chief cells are positive upon immunohistochemistry 
for synaptophysin, NSE, chromogranin, while sustentacular 
cells are positive for S‑100 protein (16). These findings led to a 
histological diagnosis of retroperitoneal paraganglioma.

In conclusion, paraaortic paragangliomas pose a therapeutic 
challenge because of their location, which is in close contact 
with the aorta, common iliac arteries and veins, and also 
due to the fact that an R0 resection must be performed while 
maintaining intact vascularization of the limbs. Furthermore, 
management expertise is required when the paraganglioma is 
a secreting tumor with potentially life‑threatening intraop‑
erative complications. Having ECMO protection on standby 
is advisable in order to deal with unpredictable alterations in 
blood pressure that can occur during the surgical procedure, 
and may lead to intraoperative death. In this case, complete 
surgical resection, normalized plasma catecholamines and 
urinary levels of catecholamines and VMA, the absence of 
local and general recurrence one year after the surgical resec‑
tion are signs that predict a favorable patient outcome.
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