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ABCs of Pheochromocytomas&Paragangliomas =PPGL

PPGL are rare neuroendocrine tumors of chromaffin cells  
2-8 cases/1 mil./year

Autonomic Nervous System 

Pheochomocytomas
arise from the inner 
portion of adrenal gland

Paragangliomas arise from 

the special structures 

called ganglia.



Autonomic Nervous System 

= involuntary part of neuron network that coordinates internal body organs function.



Pheochromocytomas versus Paragangliomas



PPGL produce cathecholamines



PPGL manifestations = hormonal excess

Tremors

Panic attack-type symptoms

Nervousness

Pallor
Chest pain

Weakness

Heat intolerance

High blood sugar

Abnormal response 

to certain medications 

Constipation

Weight loss

Abdominal discomfort

Nausea



Pheo “spells” 

“Pheo attacks" or "spells" – episodes of sudden symptoms caused 

by rapid influx of cathecholamines into the blood system 

Attack duration: 20-30 min

Frequency: daily to once every few month 

Spontaneously or may be triggered by:

• stress

• exercise (lifting, straining)

• a variety of medications

• food

• surgery etc.



Importance of early diagnosis

If untreated PPGL can be fatal!

• Heart attack 

• Stroke

• Arrhythmia

• Malignant hypertension

(Pheo crisis)

*Tumor metastasis

Cathecholamines excess

Symptoms

Undiagnosed disease progression



When to suspect PPGL

• Paroxysmal symptoms “Pheo spells”

• Resistant hypertension

• Hypertension onset at a young age

• Abnormal blood pressure response to drugs, anesthesia, surgery

• A family history of PPGL

• A syndrome that predisposes to PPGL (MEN2, VHL, NF1)

• An incidentally discovered adrenal mass (25% of PPGL diagnosis)



PPGL diagnosis and imaging  

1. Biochemical diagnosis 2. Tumor localization 

• CT/MRI

• Ga68 DOTATATE PET/CT

• F DOPA PET/CT

• FDG PET/CT



Fishbein et al. Hypertension 2019 

Chromaffin cell 3 Clusters

Genetics role in PPGL development



Genetics role in PPGL development

1. Oncogenes
2. Tumor suppressors 

SDHB accounts for ~40% of metastatic PPGL

RET is a driver in MEN2 syndrome

Fishbein et al. Hypertension 2019 



• Germline mutations occur in ~40% of PPGL 

Why genetic testing is important?

• Risk to develop additional PPGL further in life (~10%) – young age, extra-adrenal locations, germline 

mutation

• Risk to develop metastatic disease → SDHB, FH, MDH2

• Direct implications for family members

PPGL have the highest degree of heritability 
of any other endocrine tumor type

Positive impact of genetic testing (Buffet et al. JCEM 2019)

- Historic group (96 pts) vs. Genetic group (125 pts)



Dijkhuizen et. al Int J Endocrinol Metab (2013)
Harrison’s 20th Ed. ( pp. 2739-2746)

Complete tumor removal → usually laparoscopic surgery total adrenalectomy
(in some familial cases cortical sparing adrenal surgery).

PPGL SURGERY

Pre-operative medications: alpha-blockade

Experienced OR team: surgeons and anesthesiologists



THERAPIES

Surgery 

Clinical 
research 

trial
(TKI)

Chemo-
therapy 

(Temozolomide
)

Ablation 
(TACE)

SSA

PRRT

Azedra

• ~10-15% of PPGL are metastatic at diagnosis

• Tumor progression is the most common cause of death 

• Symptoms related to hormonal excess 

cause up to 30% of malignant PPGL deaths

Metastatic PPGL



Targeted radiotherapy for metastatic PPGL

Pryma et al. J Nucl Med 2019

Mak et al. Neuroendocrinology 2019

iobenguane I-131



Take away message

• PPGL are rare tumors, but not so rare in specialized centers

• High mortality rate with delayed diagnosis / inappropriate treatment

• Most PPGL can be cured

• Experienced OR team is critical for safe surgery

• Genetic testing strongly recommended in all cases

• Life long follow-up 

• Individualized approach for patients with metastatic PPGL



Thank you for your attention


