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What are pheochromocytoma/
paraganglioma (PPGL)?

• Catecholamine-secreting tumor

• Adrenal

• Extra-adrenal

• Classic triad: episodic headache, 
sweating, and tachycardia

• Rule of 10s: 10% familial, 10%, 
malignant, 10% extra-adrenal

J Intern Med. 2019 Feb;285(2):187-204. doi: 10.1111/joim.12869. Epub 2019 Jan 15.
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• Catecholamine-secreting tumor

• Adrenal

• Extra-adrenal

• Classic triad: episodic headache, 
sweating, and tachycardia

• Rule of 10s: 40% familial, 10%, 
malignant, 10% extra-adrenal
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Work-up

• 37 yo F with uncontrolled hypertension for 4 years, presented to the 
ED with complaint of epigastric and LUQ abdominal pain. 

• BP 250/117, HR 68

• PMHx: HTN, pre-eclampsia with the last pregnancy



Work-up

• History & Physical exam

• Family history!!!

• Biochemical testing

• Plasma free metanephrines

• 24-hour urinary fractionated 
metanephrines and 
catecholamines



• Imaging

• CT

• MRI

• Iobenguane I-123

• FDG PET

• 68-Ga DOTATATE PET

• Genetic testing



Biochemical testing

24-hour urine fractionated 

metanephrines and 

catecholamines

Plasma fractionated 

metanephrines

Sensitivity 98% 98%

Specificity 96-100% 85-89%

Pitfalls Difficult in children Positional

Indication Patients with low risk for PPGL Patients with high risk for PPGL

*For individuals with familial PPGL syndrome, plasma fractionated metenephrines are recommended



Imaging

• CT and MRI

• They are both highly sensitive and 
specific

• Increased attenuation on non-
enhanced CT

• Increased vascularity

• Delay in contrast washout

• High signal intensity on T2-weighted 
MRI

• Cystic and hemorrhagic changes



Imaging

• Iobenguane I-123 (aka MIBG scan)

• Negative CT/MRI

• Metastatic work-up

• FDG PET

• Metastatic work-up

• More sensitive than MIBG



Imaging

• 68-Ga DOTATATE PET

• More sensitive than CT/MRI, 
MIBG, or FDG PET





• 22 consecutive patients with sporadic metastatic PPGL



Conclusion

• Gallium 68 DOTATATE scan is superior in detecting sporadic 
metastatic PPGLs compared to other functional and anatomical 
imaging modalities





• 21 patients with false negative MIBG SPECT



Conclusion

• Patient characteristic

• Noradrenergic biochemical phenotype

• Metastasis

• 52% had SDHB mutation

• Patients with false negative MIBG to be tested for SDHB mutation 
and undergo closer follow-up
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Pathophysiology

• Epinephrine and norepinephrine 
over-production

• Reactive hypovolemia

Chegg, Essentials of Anatomy and Physiology



Perioperative Management

• Alpha blocker

• Beta blocker

• Volume resuscitation







Conclusion

• 134 patients with non-metastatic PPGL

• There was no difference in the duration of blood pressure outside 
the target range during surgery

• Phenoxybenzamine was more effective in preventing intraoperative 
hemodynamic instability, but could not be established whether this 
was associated with a better clinical outcome
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Surgical Intervention

• Open

• Minimally invasive



Surgical Intervention in 
Patients with Hereditary PPGL

• Higher incidence of bilateral 
disease in hereditary PPGL

• Consider partial (cortical-
sparing) adrenalectomy
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Surgical Intervention in 
Patients with Hereditary PPGL

• Multi-center cohort study to assess long-term outcomes of patients with 
bilateral pheochromocytomas treated with either total vs partial 
adrenalectomy (1950-2018)

• In 505 of 526 tested patients, 282 (54%) had RET, 184 (35%) had VHL, and 
39 (7%) had mutation in other genes

• Of 849 adrenalectomies performed in 625 patients, 324 (52%) were 
planned as partial adrenalectomy, and successful in 248 of 324 patients 
(76.5%)

• Primary adrenal insufficiency developed in 23.5% of patients who 
underwent partial adrenalectomy

• 33 patients (13%) treated with partial adrenalectomy developed another 
pheochromocytoma after a median of 8 (4-13) years



Surgical Intervention in 
Patients with Hereditary PPGL

• MEN2

• Concomitant bilateral disease in 30% of cases

• 50% develop disease in contralateral adrenal gland within 10 
years

• Higher incidence of paroxysmal attacks, HTN, and cardiovascular 
problems

• If bilateral pheo >2 cm, consider bilateral complete total 
adrenalectomy



Surgical Intervention in 
Patients with Hereditary PPGL

• VHL

• Less diffuse medullary involvement

• Consider partial adrenalectomy when feasible

• VHL type 2A has a higher chance of malignant pheo, therefore, 
partial adrenalectomy should be avoided



Open Surgery

• Major abdominal surgery

• Trans-abdominal approach

• Extra-peritoneal approach

De Toma G., Polistena A., Cavallaro G. (2013) Open Adrenalectomy. In: Valeri A., Bergamini C., Bellantone R., Lombardi C. 
(eds) Surgery of the Adrenal Gland. Springer, Milano. https://doi.org/10.1007/978-88-470-2586-8_12



Minimally Invasive Surgery

• Trans-abdominal adrenalectomy

• Laparoscopic

• Robotic

• Posterior retroperitoneoscopic adrenalectomy (PRA)



Trans-abdominal

• Less blood loss

• Faster recovery



PRA

• Less surgery time

• Less blood loss

• Less scarring

• Faster recovery

• Good for someone who 
had multiple previous 
abdominal surgeries



Open vs Minimally Invasive Surgery

• Minimally invasive adrenalectomy is recommended for most 
pheochromocytomas

• Open resection is recommended for a large (>6 cm) or invasive 
pheochromocytoma

• Open resection is recommended for paragangliomas, but minimally 
invasive surgery can be considered for small, non-invasive 
paraganglioma in surgically favorable locations



Summary

• Biochemical testing

• Genetic testing

• Multi-disciplinary evaluation and care

• Surveillance



Thank you!!

CEU code 6441

• Questions?

• Kitano@uthscsa.edu

• Twitter: @mkitano7
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