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A B S T R A C T   

Introduction: Paraganglioma and pheochromocytoma are uncommon conditions that affect around 1.5–9 patients 
per million. The most frequent symptoms are headache, hypertension and diaphoresis; however, palpitations or 
tachycardia could be present. Malignancy is not frequent, and when is suspected, positron emission tomography 
(PET) should be performed. Surgery it's the gold standard treatment, with acceptable rates of morbidity and 
mortality. 
Presentation of the case: A 33-year-old woman presented to private practice with long-standing symptoms con-
sisting of asthenia, adynamia, and sensation of palpable masses in the neck. Due to her medical history and 
imaging findings, urine metanephrines were obtained, showing high values of adrenaline 6.69 (μg/24 h), 
noradrenaline 130.09 (μg/24 h), dopamine 262.59 (μg/24 h). PET was performed to identify hyperfunctioning 
masses in other locations, finding bilateral carotid hypermetabolic masses and a nodular lesion anterior to the 
aortoiliac bifurcation, probably malignant. Laparoscopic retroperitoneal tumor resection was performed by a 
laparoscopic and metabolic surgeon, with intraoperative findings of a vascularized mass (30 × 25 mm) closely 
related to the left aortoiliac bifurcation and peritoneal fluid. 
Discussion: Paragangliomas are rare tumors that frequently produce catecholamines with varied symptoms. 
Diagnosis requires patient history, laboratory studies including 24-hour urine-metanephrines and plasma met-
anephrine levels. Imaging such as CT, MRI and PET scan are necessary. Perioperative management needs to be 
performed and surgery is the basis of the treatment in patients with localized disease. Metastatic disease has a 
50% mortality at 5 years and requires a different approach. 
Conclusion: Paraganglioma is a rare and complex entity that requires a multidisciplinary approach.   

1. Introduction 

Tumors arising from the chromaffin cells are extremely rare, 
approximately affecting between 1.5 and 9 per million people in some 
series of cases. Around 85–90% of these tumors are derived from cells of 
the adrenal medulla and are known as pheochromocytomas (PHEO); on 
the other hand, 15–10% of the cases arise from de chromaffin cells of 
sympathetic or parasympathetic tissue and are termed extra-adrenal 
pheochromocytomas or paragangliomas (PGL) [1–4]. In most cases, 
parasympathetic PGLs involve the glossopharyngeal nerves in the ca-
rotid bodies, followed by the localization around the ear in the “glomus 
tympanicum” [5]. In cases of tumors involving sympathetic ganglia, the 
most common location is the abdomen, in prevertebral and para-
vertebral tissue, the wall of the urinary bladder, and 53% of the cases 

involving the organ of Zuckerkandl (situated in the distal abdominal 
aorta) [5,6]. 

These tumors commonly present in the emergency room with hy-
pertension, occasional headaches, and diaphoresis; other symptoms 
include palpitations, tachycardia and dyspnea explained by an unusual 
discharge of catecholamines activity in the serum (nor-epinephrine, 
dopamine, and epinephrine) [4–6]. 

In the majority of the cases, these tumors are not malignant; but this 
feature cannot be defined in a pre-operative way unless there are ex-
tensions of the disease. Other clinical features involve the myocardium 
chronic illness due to a persistent exposition to catecholamines such as 
myocardiopathy or derived left ventricle dilatation, but these features 
are uncommon [4]. 

In most of the cases (90%), PGL is sporadic, and is not associated 
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with hereditary conditions. However, a small proportion could be 
related to familial syndromes [4,7]. Recently, the association of succi-
nate dehydrogenase gene mutation has shown to be associated with 
Leigh's syndrome [4,7]. Other hereditary conditions such as Von Hippel 
Lindau, Type 2 multiple endocrine neoplasia or neurofibromatosis type 
1 are related to specific mutations and are most commonly associated 
with PGL [4,7]. 

Gold standard management of this entity, its surgical resection (un-
less metastases are present at diagnosis), and overall survival it's esti-
mated to be similar to the unexposed population [4,8]. Perioperative 
management and a multidisciplinary approach need to be done in order 
to achieve good postoperative results [4,8]. To the present, the literature 
reports a few cases of surgical resection of PGLs located in the organ of 
Zuckerkandl due to technical difficulty [8–10]. 

2. Presentation of the case 

After ethical and institutional approval, previous informed consent 
was filled, following SCARE guidelines [11]. A 33-year-old woman 
presented to the private practice with long-standing symptoms consist-
ing of asthenia, adynamia, and sensation of palpable masses in the neck. 
The patient had no gastrointestinal or respiratory symptoms, no 
dysphagia or odynophagia. Relevant medical history included open 
cholecystectomy and an extensive family history of paragangliomas in 
different locations of the body that affected the father, two paternal 
uncles, and cousins. Physical examination findings include high blood 
pressure, bilateral soft, mobile, non-painful masses of approximately 30 
× 30 mm in the neck without changes in skin color. The abdomen had a 
supraumbilical laparotomy scar, there were no palpable masses, pain, or 
signs of peritoneal irritation. 

While the complete blood count, liver profile, kidney function, thy-
roid hormones and urinalysis were normal, the angiography of the neck 
vessels showed findings compatible with bilateral vagal paragangliomas 
with small involvement of the carotid body, the largest on the right side, 
with approximate dimensions of 36.3 × 17.3 × 34.3 mm in diameter 
(Fig. 1). Due to her medical history and imaging findings, urine meta-
nephrines were obtained, showing high values of adrenaline 6.69 (μg/ 
24 h), noradrenaline 130.09 (μg/24 h), dopamine 262.59 (μg/24 h), 
indoleacetic hydroxy acid 4.2 (μg/24 h), and serotonin 391 ng/ml. 
Positron emission tomography (PET) was performed in order to identify 
hyperfunctioning masses in other locations, finding bilateral carotid 
hypermetabolic masses and a nodular lesion anterior to the aortoiliac 
bifurcation, probably malignant (Fig. 2). Considering an extra-adrenal 
paraganglioma as probable, the patient was referred to an 

endocrinologist, in order to initiate antihypertensive therapy with 
alpha-adrenergic blockers and ingestion of large amounts of fluids a 
week prior the procedure. 

Laparoscopic retroperitoneal tumor resection was performed by a 
laparoscopic and metabolic surgeon, with intraoperative findings of a 
vascularized mass (30 × 25 mm) in the vicinity of the left aortoiliac 
bifurcation and peritoneal fluid (Fig. 3), both samples were sent to pa-
thology. During the intraoperative manipulation of the mass, the patient 
did not present variations in the blood pressure, nor was antihyperten-
sive medication necessary and no unexpected complications occurred. 
Immediate postoperative follow-up was done in the Intensive Care Unit 
(ICU) to closely monitor the blood pressure. The patient had no com-
plications and was transferred to an inpatient postoperative floor. After 
two days of inpatient care, the patient was discharged with analgesic 
management. 

Pathology revealed a tumor of 30 × 25 × 20 mm, well defined, with a 
fibrous capsule, the mitotic activity was 1–2 mitoses per 10 fields, absent 
necrosis, multiple cells with vesicular oval nuclei, clear cytoplasm, 
poorly defined borders, pleomorphism, enlarged nuclei, and no lym-
phovascular invasion. Immunohistochemical studies showed intense 
and diffuse reactivity cells of the lesion with chromogranin and syn-
aptophysin, with a cell proliferation index (Ki67) of 2%, reactive S100 
protein, and non-reactive CAM 5.2 marker. Peritoneal reaction fluid was 
reported without malignancy. Overall findings correspond to a 
paraganglioma. 

Follow-up at 30–60 days does not show any complication, the patient 
returned to the private practice with surgical wounds in good condition, 
no pain, tolerating diet, and adequate intestinal transit. The patient was 
discharged from our service and continued her follow-up with the head 
and neck surgery department. 

3. Discussion 

Paragangliomas are rare tumors, with an incidence of 2 to 8 per 
million people in the world. They frequently produce catecholamines 
and their symptoms can be very varied [12]. Patients may present with 
the classic triad of sweating, headache, palpitations, and other symp-
toms that may include anxiety, syncope, high blood pressure, and even 
hypertensive crisis [12–14]. This pathology accounts for 0.2% of arterial 
hypertension cases [12,13]. Approximately, a quarter of para-
gangliomas are malignant, defined by the World Health Organization as 
paragangliomas with the presence of distant metastases [12]. 

Diagnosis requires a detailed patient history as well as laboratory 
and imaging studies [1]. Laboratory studies must include 24-hour urine 

Fig. 1. Axial Computed Tomography Angiography of the neck vessels showing findings of bilateral vagal paragangliomas with small involvement of the carotid body, 
the largest on the right side (see red asterisks in A and B). 
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metanephrines measurement and plasma metanephrine levels, which 
together have over 90% of sensitivity for patients with pheochromocy-
toma/paraganglioma. In our case, the patient showed increased serum 
adrenaline, noradrenaline, and dopamine values, reaching the diagnosis 
of increased catecholamine production [15]. 

Imaging studies for the location and characterization of the tumor 
should be obtained [4,15]. Computed Tomography (CT) and nuclear 
Magnetic Resonance Imaging (MRI) are preferred since 75% of tumors 
are located in the adrenal glands [4,15]. Additional useful studies, such 
as I-metaiodobenzylguanidine, have many false positives because 50% 
of patients with adequate adrenal glands have symmetrical or asym-
metric enlargement of their size [4,15]. Finally, PET scan with 18F- 

fluorodeoxyglucose constitutes the best tool for the localization of the 
pathology, with a sensitivity that ranges from 74 to 100% [4,15], for 
which its use is recommended by the endocrine society. Nevertheless, it 
may not distinguish paragangliomas from other malignancies. In our 
case, initial diagnoses were performed by angiography of the neck, 
however, due to clinical suspicion, PET scan shows hypermetabolic tu-
mors in the aortoiliac bifurcation, and benefits the diagnosis of probable 
malignancy [4,15,16]. 

Perioperative management, in this case, needs to be performed with 
a multidisciplinary board, including an endocrinologist, surgery 
department, and anesthesiologist; due to the increased risk of hyper-
tensive crisis or episodes of unexpected hypotension [4], for that reason, 

Fig. 2. PET/CT with maximum grayscale projection, demonstrating bilateral vagal paragangliomas and a nodular lesion anterior to the aortoiliac bifurcation (see A). 
18F-FDG-PET/CT revealing strongly FDG-avid masses in bilateral neck and in the vicinity of the left aortoiliac bifurcation (see B). PET/CT fusion image showing 
abnormal increase of tumor metabolism (see C). 

Fig. 3. Vascularized mass anterior to the left aortoiliac bifurcation (see A). Intraoperative photos depicting the dissection of the mass (see B and C). Surgical 
specimen obtained (see D). 
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medical interventions are focused on maintaining adequate intravas-
cular volume and achieving alpha-beta blocking with anti-hypertensive 
treatments [4]. In our case, perioperative management was performed 
by an endocrinologist with anti-hypertensive medication and a high- 
volume input; this approach leads to a decreased risk of hypertensive 
crisis and postoperative shock [4]. 

Surgery is the cornerstone of treatment in patients with localized 
disease and it can be performed through an open or a minimally invasive 
approach [13]. Due to the excess of catecholamines, perioperative 
management used to be treacherous, with initial mortality rates of 30 to 
45%. Mostly due to poor blood pressure control, still, with improvement 
in medical care and surgical techniques, the perioperative mortality rate 
has decreased to 0–2.9% [17]. 

Metastatic disease has a 50% mortality at 5 years and therefore has a 
different treatment approach [18]. In the absence of resectable disease, 
chemotherapy, I-MIBG scintigraphy and radiation are options to control 
the patient symptoms [18]. Useful chemotherapeutic agents include 
cyclophosphamide, vincristine, and dacarbazine (CVD), which is the 
most commonly used [13]. Results from different studies using CVD, 
show a complete or partial response in 4 to 37% of patients [19]. In our 
case, PET scan ruled out metastatic disease, and surgical resection was 
done without any complication at 30–60 days of follow-up. 

4. Conclusion 

Paragangliomas are solid tumors with high morbidity but low mor-
tality. A multidisciplinary approach in the perioperative, intraoperative 
and postoperative period needs to be done in order to achieve good 
results. 
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