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REAL  PRACTICE 

Angela, 67 anni 

!  Piccolo struma plurinodare eutiroideo noto dal 2010. 
 - FNAB nel 2015 su nodo prevalente: TIR2 

  
!  Gennaio 2016 quadrantectomia dx per Ca mammario  

(pT1 N0 M0, ER+)  "  radioterapia + terapia ormonale. 
 - Follow-up oncologico  

No fumo.  Familiarità per neoplasie   
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Angela 

Gennaio 2017: colica addominale sin, ecografia negativa. 
Successiva TAC addome, quindi RMN (c/o Ospedale di  
Montecarlo) 

1.2017 TC addome con mdc:  lesione surrenalica destra 
di circa 2 cm, disomogenea, margini netti (non segnalata 
densità). 
      
4.2017 RM addome con mdc: lesione surrenalica dx di 
dimensioni invariate, iperintensa in T2 "  non  
tipizzabile. 
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Visita 10/2017 

#  Esame obiettivo: di norma  
PA= 135/80 mmHg, FC = 76 min R,  BMI = 22  
Non segni clinici di ipercortisolismo né di iperandrogenismo. Non 
segni di ipertono adrenergico (solo iperidrosi  post-menopausale) 

#  Esami ormonali:  

o  Test di Nugent =  negativo (cortisolo 1.5 mcg/dl) 

o  Normetanefrine plasmatiche (pNMN) = 1290 pmol/L (vn < 600) 
o  Metanefrine plasmatiche (pNM) = 381 pmol/L (vn < 300) 
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Ca mammario operato, lesione surrenalica di 2 cm, non 
tipizzabile alla TC. Clinica = nn  

Esami ormonali  diagnostici per feo  ? 

Angela, 67 anni 

SI 
 
NO 
 
Non so  

pNMN = 1290 pmol/L (vn < 600), pMN = 391 pmol/l (vn < 300)      
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MN/ NMN plasma o urine   
(no raccomandazioni sulla superiorità di un test rispetto 
all’altro) 

Catecolamine,  VMA 

Lenders et al JCEM 2014 

LABORATORIO  

Considerare:  
#  Metodo di dosaggio 

-  Plasmatiche: condizioni di dosaggio (valore NMT 
cambia in posizione seduta o supina) 

-  Urinarie: verificare raccolta diuresi e clearance 
creatinina   

#  Condizioni  cliniche interferenti 
#  Farmaci interferenti 
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	 Biochemical Diagnosis of Chromaffin Cell Tumors in Patients at 
High and Low Risk of Disease: Plasma versus Urinary Free or 
Deconjugated O-Methylated Catecholamine Metabolites

Eisenhofer G et al. Clin Chem.   64; 11 – 000-000 2018  (in press)

Diagnosi di FEO/PGLs: il dosaggio delle  MN frazionate urinarie  libere ha  specificità 
maggiore  di quello delle metanefrine deconiugate (usato di routine), riducendo i falsi positivi   

Il dosaggio plasmatico di MN/NMN + metossitiramina (3 MT) plasmatica, metabolita della 
dopamina, offre una performance diagnostica superiore al test urinario nei pazienti ad 
alto rischio (se prelievo eseguito con metodo pre-analitico adeguato)          

MN PLASMA o URINE ? 

Il dosaggio  urinario 3MT ha utilità limitata rispetto al dosaggio plasmatico   
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	 Sensibilià		 specificità	

MN/NMN		libere	plasmatiche		 97.9%	 94.2%	

MN/NMN	libere	urinarie		 93.4%	 94.2%	

MN/NMN	urinarie	deconiugate		 92.2%	 92.1%	

MN PLASMA o URINE ? 

# Nei pazienti ad alto rischio  (pazienti a rischio 
di recidiva o metastasi, sindromici…) 

 
#  Nei centri che garantiscono: 
-  Adeguato metodo analitico  
-  Adeguati intervalli di  riferimento 
-  Aderenza alle condizioni preanalitiche (a 

riposo, posizione supina, overnight fast prima 
del prelievo) 

MN/NMN plasmatiche  (+ 3 MT) sono di scelta:   MN/NMN urinarie:   

•  Test sufficiente nei pazienti a basso 
rischio  

 
•  Da preferire al dosaggio  plasmatico nei 

centri che non garantiscono adeguato 
metodo analitico e preanalitico 

Eisenhofer G. et al.  Clin Chem, 2018 

+ 3MT 
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	 Review Article 
PHEOCHROMOCYTOMA: A GENETIC AND DIAGNOSTIC UPDATE 

Endocr Pract 2018 

↑  3-MT si può riscontrare in caso di: 
 

# Rari PPGL secernenti solo dopamina  
# Metastasi, o tumori  silenti, specie HNPGL 
# Tumori associati a mutazioni, specie SDHB o D  

Sospetto FEO/PGL: 
MN/NMN > 2 - 3  volte 
 il limite superiore di norma 

Rare  eccezioni: 
 

-  tumori piccoli, silenti (vedi incidentalomi)  
-  HNPGL    
-   PPGL associati a mutazioni genetiche (SDHB)   

Metossitiramina (3-MT) 

Cut-off 

Metabolita della dopamina 
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Lenders  JWM,  Endocrinol Metab 2017  
Eisenhofer et al  Ann Clin Biochem 2013 

Valori  di NMN cambiano   
in base all’età   

Dopo surrenectomia: 
valori di  NMN aumentati 
valori di MN ridotti 
 

Posiz ione 
seduta 
 o supina ? 

Dosaggio NMN  



Roma,	8-11	novembre	2018	

	

Farmaci 
 interferenti  

Β-bloccanti: NMN/NM  urinarie  

a-metildopa (Aldomet) e a-bloccanti  
(fenossibenzamina): NMN  plasma e  
urinarie 

Anti-depressivi: triciclici e anti-MAO 
Anti-parkinson: levodopa 
Simpatico-mimetici (vedi spray nasali)   

Anti-ipertensivi:  

NB: No interferenze da parte della dieta su 
dosaggio p-MN,  fatto al mattino a digiuno  

Lenders et al JCEM 2014 
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Diagnosi	biochimica		«	dubbia»	

↑↑↑    isolato di  NMN o MN oltre 3 volte il 
limite superiore di riferimento  (UNL)  

Rari i falsi + 
↑↑     entrambe NMT e MN  

In caso di risultati dubbi (sempre dopo aver escluso farmaci o fattori interferenti):  
 

-  Ripetere esame plasmatico in condizioni ottimali, posizione supina per 20 minuti  

-  Misurare MN/NMN urinarie + CrA  (vedi falsi +: IRC, PPI, gastrite atrofica, …) + 3MT 

-  Test alla clonidina (considerare rischio ipotensione e bradicardia) 

Imaging 

Diagnosi biochimica   
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	 Ca mammario operato, lesione surrenalica di 2 cm, non 
tipizzabile alla TC.  ↑  pNMN x 2  vn,  ↑ MN  x 1.3 vn 

Scintigrafia MIBG 
 
FDG - PET 
 
TAC con studio in fase contrastografica 
 
Sorveglianza nel tempo   

Feo ?  Mts  ?   adenoma surrenalico «atipico» ?  

Angela, 67 anni 

IMAGING: quale ? 
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DIAGNOSI 
BIOCHIMICA  DI 

FEO 

METODICHE DI 
IMMAGINE 

ANATOMICA 

METODICHE DI 
IMMAGINE 

FUNZIONALE 
(traccianti specifici)  

$  123I-	MIBG:		
	Metaiodobenzilguanidina	

$  18F-FDA:	

	Fluorodopamina	
$  18F-FDOPA:		

	Fluorodiidrossifenilalanina	

	

Imaging  

!  TAC 
 
!   RMN  
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IMAGING 

TAC addome e pelvi: generalmente 1° esame 
Sensibilità elevata (88-100%), minor specificità. Lesioni con HU > 10 (87-100% casi) 
 
RMN con mdc: superiore alla TC per PPGL extrasurrenalici, specie HNPGL, metastatici 
Indicata: pazienti con allergia mdc, in gravidanza, per limitare esposizione  a radiazioni 
ionizzanti    

IMAGING 
FUNZIONALE 
Quando ?   

!  TAC e RM surrene negative (per  dimensioni, sede, 
clips chirurgiche …) 

!  Feo surrenalico con aumentato rischio di malignità 
!  Sospetto PGL con localizzazioni multiple 
!  Sospetto forme familiari (sindrome Feo/PGL) 
  
 
 

IMAGING ANATOMICO 

18 F-FDG-PET 
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    Localizzazione  Feo 
Imaging morfologico (TC/RMN) 

Imaging funzionale 

SPECIFICO: marcatori del 
metabolismo delle catecolamine   

NON SPECIFICO: marcatori recettori NET;  
studio metabolismo del glucosio   

Scintigrafia / SPECT /SPECT-TC 

PET / PET-TC 

Scintigrafia / SPECT /SPECT-TC 

PET  /  PET- TC 

¹³¹I /  ¹²³I- MIBG	

18F-DA (dopamina) 
18 F -DOPA (diidrossifenilalanina)  
11C-HED (idrossiefedrina) 
11C-E (epinefrina) 

¹¹¹In-Pentetreotide (Octreoscan) 
¹¹¹In-DOTA-TOC 
¹¹¹In-DOTA-NOC, DOTA-TATE 
177Lu o  90Y  DOTA-TOC...  
 

  68Ga - DOTA-TOC 
  68Ga - DOTA-NOC…. 
 18F-FDG 
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	 -  Piccole lesioni, al di sotto del potere risolutivo della scintigrafia 
- Lesioni tumorali che non captano MIBG (necrosi…, interferenze farmacologiche) 

-  Non corretta preparazione dei pazienti (es: vescica non svuotata nella valutazione pelvica) 

-  Iperattività del SN simpatico (sopratutto nei giovani) 

-  Aumento della fisiologica captazione (iperplasia surrenalica dopo surrenectomia 
controlaterale) 

-  Aumentata fisiologica captazione in alcuni distretti (principalmente del tratto 
intestinale ed urinario) 

 

123/131I-MIBG: SOURCES OF ERROR 

E.Bombardieri et al. Eur J Nucl Med Mol Imaging. 2003 

Scintigrafia MIBG (123 no 131 I) + sensibile se SPECT: No per confermare 
diagnosi, né per dare indicazione all’intervento !!! 
Ruolo nell’individuare MTS che possono essere trattate con 131I-MIBG  
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•  Ruolo emergente della 68Ga-DOTA-PET     
•  Meno sensibile in pazienti con policitemia o con sindrome PGL/FEO nota 

(MEN2- NF, MAX) dove è meglio F-DOPA 

 
 
 

Performance of 68Ga-DOTA-Conjugated Somatostatin Receptor 

Targeting Peptide PET in Detection of Pheochromocytoma and 

Paraganglioma: A Systematic Review and Meta-Analysis.    	

 68Ga-DOTA-PET 

Conclusioni:  68 Ga- DOTA- SST  PET presenta performance superiore (rispetto F-DOPA  e FDG PET,  
123 MIBG 123) per l’individuazione di lesioni  in pazienti con PPGLS, ad eccezione di casi con sindrome  
Policitemia/PGL.  Questo supporta la 68Ga DOTA- PET   come esame di prima scelta nella prima 
stadiazione o nella ristadiazione di pazienti con PPGL e genetica non nota.  

Hans et al. J Nucl Med 2018  
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Angela,  10/2017 

TAC mirata ai surreni, basale e con mdc 
Stabile la lesione surrenalica destra rispetto ad esame di 1/2017 
In condizioni basali valori di densità prossimi a 40 HU. Dopo MdC 
valori di densità significativamente inferiori a 120 HU.  
Poco probabile l'ipotesi di  lesione a rapida evolutività  

Captazione esclusiva 
a livello del surrene dx 

FDG–PET 
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Angela 

Lesione surrene dx non tipizzabile alla TC 
Captazione alla FDG-PET  
Sospetto FEO paucisintomatico, non escludibile Mts     

Indicato INTERVENTO  
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TERAPIA  PERI-OPERATORIA 

Quale terapia in preparazione all’intervento? 
 e nel peri-operatorio?  

Normotensione, sospetto FEO 

Angela 

SI terapia (doxazosina a basso dosaggio) 
 
 
NO terapia, perchè  paziente asintomatica 
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FEO/PGL 
Management perioperatorio  

Benedetta Zampetti 
ASST Ospedale Niguarda Ca’ Granda-Milano 
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La	terapia	chirurgica	è	il	GOLD	STANDARD	

Diagnosi	 Chirurgia	

Terapia	medica	

 La terapia peri-operatoria: cosa 
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La	terapia	medica:		
	
	

1)	in	preparazione	alla	chirurgia	
2)	per	il	controllo	delle	crisi	ipertensive	
3)	in	caso	di	complicanze	intra	e	post-operatorie	
4)	nei	casi	inoperabili	
	
	

 La terapia peri-operatoria 
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%  Riduce	la	pressione	arteriosa	e	previene	l’instabilità	
pressoria	pre	e	peri-operatoria		

%  Riespande	il	volume	plasmatico	

Lenders	et	al	Guidelines	on	Pheochromocytoma	and	Paraganglioma	J	Clin	Endocrinol	Metab,	June	2014,	99(6):1915–1942		
	

 La terapia peri-operatoria: perchè 
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 La terapia peri-operatoria: in chi 

•  PZ IPERTESI, SINTOMATICI"            -ridurre la p.a. ed i sintomi 
                                        -preparare il pz alla chirurgia 

•  PZ NORMOTESI, ASINTOMATICI"  -previene l’instabilità pressoria peri-operatoria  
            -previene le complicanze post-operatorie 
         

SUMMARY OF RECOMMENDATIONS

1.0 Biochemical Testing for Diagnosis of
Pheochromocytoma and Paraganglioma (PPGL)

1.1 We recommend that initial biochemical testing
for PPGLs should include measurements of plasma free
metanephrines or urinary fractionated metanephrines.
(1!QQQQ)

1.2 We suggest using liquid chromatography with
mass spectrometric or electrochemical detection methods
rather than other laboratory methods to establish a bio-
chemical diagnosis of PPGL. (2!QQEE)

1.3 For measurements of plasma metanephrines, we
suggest drawing blood with the patient in the supine po-
sition and use of reference intervals established in the same
position. (2!QQEE)

1.4 We recommend that all patients with positive test
results should receive appropriate follow-up according to
the extent of increased values and clinical presentation.
(1!QQEE)

2.0 Imaging Studies
2.1 We recommend that imaging studies to locate PPGL

should be initiated once there is clear biochemical evidence
of a PPGL. (1!QQEE)

2.2 We suggest computed tomography (CT) rather than
magnetic resonance imaging (MRI) as the first-choice im-
aging modality because of its excellent spatial resolution
for thorax, abdomen, and pelvis. (2!QQQE)

2.3 We recommend MRI in patients with metastatic
PPGL, for detection of skull base and neck paraganglio-
mas, in patients with surgical clips that cause artifacts
when using CT, in patients with an allergy to CT contrast,
and in patients in whom radiation exposure should be
limited (children, pregnant women, patients with known
germline mutations, and those with recent excessive radi-
ation exposure). (1!QQQE)

2.4 We suggest the use of 123I-metaiodobenzylguani-
dine (MIBG) scintigraphy as a functional imaging modal-
ity in patients with metastatic PPGL detected by other
imaging modalities when radiotherapy using 131I-MIBG is
planned, and occasionally in some patients with an in-
creased risk for metastatic disease due to large size of the
primary tumor or to extra-adrenal, multifocal (except
skull base and neck PPGLs), or recurrent disease.
(2!QEEE)

2.5 We suggest the use of 18F-fluorodeoxyglucose (18F-
FDG) positron emission tomography (PET)/CT scanning
in patients with metastatic disease. 18F-FDG PET/CT is the
preferred imaging modality over 123I-MIBG scintigraphy
in patients with known metastatic PPGL. (2!QQQE)

3.0 Genetic Testing
3.1 We recommend that all patients with PPGLs should

be engaged in shared decision making for genetic testing.
(1!QQQE)

3.2 We recommend the use of a clinical feature-driven
diagnostic algorithm to establish the priorities for specific
genetic testing in PPGL patients with suspected germline
mutations. (1!QQQE)

3.3 We suggest that patients with paraganglioma un-
dergo testing of succinate dehydrogenase (SDH) muta-
tions and that patients with metastatic disease undergo
testing for SDHB mutations. (2!QQQE)

3.4 We recommend that genetic testing for PPGL be
delivered within the framework of health care. Specifi-
cally, pretest and post-test counseling should be available.
All tests for PPGL genetic testing should be performed by
accredited laboratories. (Ungraded recommendation)

4.0 Perioperative Medical Management
4.1 We recommend that all patients with a hormonally

functional PPGL should undergo preoperative blockade
to prevent perioperative cardiovascular complications. (1/
QQEE) We suggest !-adrenergic receptor blockers as the
first choice. (2!QQEE)

4.2 We recommend preoperative medical treatment for
7 to 14 days to allow adequate time to normalize blood
pressure and heart rate. Treatment should also include a
high-sodium diet and fluid intake to reverse catechol-
amine-induced blood volume contraction preoperatively
to prevent severe hypotension after tumor removal.
(1!QQEE)

4.3 We recommend monitoring blood pressure, heart
rate, and blood glucose levels with adjustment of associ-
ated therapies in the immediate postoperative period.
(1!QQEE)

4.4 We suggest measuring plasma or urine levels of
metanephrines on follow-up to diagnose persistent dis-
ease. We suggest lifelong annual biochemical testing to
assess for recurrent or metastatic disease. (2!QQEE)

5.0 Surgery
5.1 We recommend minimally invasive adrenalectomy

(eg, laparoscopic) for most adrenal pheochromocytomas.
(1!QQEE) We recommend open resection for large (eg,
!6 cm) or invasive pheochromocytomas to ensure com-
plete tumor resection, prevent tumor rupture, and avoid
local recurrence. (1!QEEE) We suggest open resection for
paragangliomas, but laparoscopic resection can be per-
formed for small, noninvasive paragangliomas in surgi-
cally favorable locations. (2!QEEE)

1916 Lenders et al Guidelines on Pheochromocytoma and Paraganglioma J Clin Endocrinol Metab, June 2014, 99(6):1915–1942

D
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nloaded from
 https://academ

ic.oup.com
/jcem

/article-abstract/99/6/1915/2537399 by guest on 23 O
ctober 2018

Lenders	et	al.	Pheochromocytoma	and	Paraganglioma:	An	Endocrine	Society	Clinical	Practice	Guideline	J	Clin		
Endocrinol	Metab,	June	2014,	99(6):1915–1942	
Wolf	K.Ik.,	Why	take	the	risk?	we	only	live	once	–	the	dangers	associated	with	neglecting	a		
preoperative	alpha	adrenoceptor	blockade	in	pheochromocytoma	patients	,End.Pract.	DOI:10.4158/EP-2018-0455		
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Randomized trial comparing phenoxybenzamine and 
doxazosine for preoperative treatment of patients with a 

pheochromocytoma (PRESCRIPT) 

•  Trial randomizzato controllato per comparare l’efficacia della tp pre-
operatoria con fenossibenzamina vs doxazosina nel controllare 
l’instabilità peri-operatoria nei pz candidati alla chirurgia 

•  Endpoint primario: % del tempo fuori dal target PA (PAD < 60 mmHg, 
PAD > 160 mmHg) 

E	Buitenwerf	et	al,,	Randomized	trial	comparing	phenoxybenzamine	and	doxazosine	for	preoperative	treatment	of	patients	with	a	
pheochromocytoma	(PRESCRIPT),	Endocrine	Abstracts	(2018)	56	OC7.5	|	DOI:	10.1530/endoabs.56.OC7.5	
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Randomized trial comparing phenoxybenzamine and doxazosine for 
preoperative treatment of patients with a pheochromocytoma 

(PRESCRIPT) 

•  134 pz > 18 anni, 52%F, 54 ± 15 yrs 
•  DOX in 68 pz, PXB in 66 pz 
•  Beta blocco in pre-op se tachicardia in 66% gruppo DOX vs 89% 

gruppo PXB (tachicardia riflessa) 
•  Gruppo DOX > necessità di agenti vasodilatanti nel peri-op vs PXB 
•  PA intra-op fuori dal target: 12% in DOX, 11% in PXB" Efficacia 

comparabile fra DOX e PXB nel controllare la stabilità 
emodinamica intra-op 

E	Buitenwerf	et	al,,	Randomized	trial	comparing	phenoxybenzamine	and	doxazosine	for	preoperative	treatment	of	patients	with	a	
pheochromocytoma	(PRESCRIPT),	Endocrine	Abstracts	(2018)	56	OC7.5	|	DOI:	10.1530/endoabs.56.OC7.5	
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SUMMARY OF RECOMMENDATIONS

1.0 Biochemical Testing for Diagnosis of
Pheochromocytoma and Paraganglioma (PPGL)

1.1 We recommend that initial biochemical testing
for PPGLs should include measurements of plasma free
metanephrines or urinary fractionated metanephrines.
(1!QQQQ)

1.2 We suggest using liquid chromatography with
mass spectrometric or electrochemical detection methods
rather than other laboratory methods to establish a bio-
chemical diagnosis of PPGL. (2!QQEE)

1.3 For measurements of plasma metanephrines, we
suggest drawing blood with the patient in the supine po-
sition and use of reference intervals established in the same
position. (2!QQEE)

1.4 We recommend that all patients with positive test
results should receive appropriate follow-up according to
the extent of increased values and clinical presentation.
(1!QQEE)

2.0 Imaging Studies
2.1 We recommend that imaging studies to locate PPGL

should be initiated once there is clear biochemical evidence
of a PPGL. (1!QQEE)

2.2 We suggest computed tomography (CT) rather than
magnetic resonance imaging (MRI) as the first-choice im-
aging modality because of its excellent spatial resolution
for thorax, abdomen, and pelvis. (2!QQQE)

2.3 We recommend MRI in patients with metastatic
PPGL, for detection of skull base and neck paraganglio-
mas, in patients with surgical clips that cause artifacts
when using CT, in patients with an allergy to CT contrast,
and in patients in whom radiation exposure should be
limited (children, pregnant women, patients with known
germline mutations, and those with recent excessive radi-
ation exposure). (1!QQQE)

2.4 We suggest the use of 123I-metaiodobenzylguani-
dine (MIBG) scintigraphy as a functional imaging modal-
ity in patients with metastatic PPGL detected by other
imaging modalities when radiotherapy using 131I-MIBG is
planned, and occasionally in some patients with an in-
creased risk for metastatic disease due to large size of the
primary tumor or to extra-adrenal, multifocal (except
skull base and neck PPGLs), or recurrent disease.
(2!QEEE)

2.5 We suggest the use of 18F-fluorodeoxyglucose (18F-
FDG) positron emission tomography (PET)/CT scanning
in patients with metastatic disease. 18F-FDG PET/CT is the
preferred imaging modality over 123I-MIBG scintigraphy
in patients with known metastatic PPGL. (2!QQQE)

3.0 Genetic Testing
3.1 We recommend that all patients with PPGLs should

be engaged in shared decision making for genetic testing.
(1!QQQE)

3.2 We recommend the use of a clinical feature-driven
diagnostic algorithm to establish the priorities for specific
genetic testing in PPGL patients with suspected germline
mutations. (1!QQQE)

3.3 We suggest that patients with paraganglioma un-
dergo testing of succinate dehydrogenase (SDH) muta-
tions and that patients with metastatic disease undergo
testing for SDHB mutations. (2!QQQE)

3.4 We recommend that genetic testing for PPGL be
delivered within the framework of health care. Specifi-
cally, pretest and post-test counseling should be available.
All tests for PPGL genetic testing should be performed by
accredited laboratories. (Ungraded recommendation)

4.0 Perioperative Medical Management
4.1 We recommend that all patients with a hormonally

functional PPGL should undergo preoperative blockade
to prevent perioperative cardiovascular complications. (1/
QQEE) We suggest !-adrenergic receptor blockers as the
first choice. (2!QQEE)

4.2 We recommend preoperative medical treatment for
7 to 14 days to allow adequate time to normalize blood
pressure and heart rate. Treatment should also include a
high-sodium diet and fluid intake to reverse catechol-
amine-induced blood volume contraction preoperatively
to prevent severe hypotension after tumor removal.
(1!QQEE)

4.3 We recommend monitoring blood pressure, heart
rate, and blood glucose levels with adjustment of associ-
ated therapies in the immediate postoperative period.
(1!QQEE)

4.4 We suggest measuring plasma or urine levels of
metanephrines on follow-up to diagnose persistent dis-
ease. We suggest lifelong annual biochemical testing to
assess for recurrent or metastatic disease. (2!QQEE)

5.0 Surgery
5.1 We recommend minimally invasive adrenalectomy

(eg, laparoscopic) for most adrenal pheochromocytomas.
(1!QQEE) We recommend open resection for large (eg,
!6 cm) or invasive pheochromocytomas to ensure com-
plete tumor resection, prevent tumor rupture, and avoid
local recurrence. (1!QEEE) We suggest open resection for
paragangliomas, but laparoscopic resection can be per-
formed for small, noninvasive paragangliomas in surgi-
cally favorable locations. (2!QEEE)

1916 Lenders et al Guidelines on Pheochromocytoma and Paraganglioma J Clin Endocrinol Metab, June 2014, 99(6):1915–1942
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Lenders	et	al	Guidelines	on	Pheochromocytoma	and	Paraganglioma	J	Clin	Endocrinol	Metab,	June	2014,	99(6):1915–1942		
	

 La terapia peri-operatoria: cosa 



Roma,	8-11	novembre	2018	

	

 La terapia peri-operatoria: cosa 

•  PRIMA SCELTA: ALFA LITICI 
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 La terapia peri-operatoria: cosa 

•  In preparazione all’intervento: per os 
•  Per il trattamento delle crisi ipertensive: ev 

•  Gli α-antagonisti inibiscono	l’azione	vasocostrittrice	delle	CA	per	
mezzo	degli	α	recettori"	vasodilatazione	
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 La terapia peri-operatoria: cosa 

 
BLOCCANTI SELETTIVI (es doxazosina) RECETTORI ALFA 1 VS 
NON SELETTIVI (fenossibenzamina)"  
•  PAD pre-operatoria più bassa 
•  FC intraoperatoria più bassa 
•  Miglior outcome emodinamico nel post operatorio 
•  Minori effetti avversi: minor incidenza di tachicardia reattiva ed 

ipotensione post operatoria 

Prys-Roberts	C,	Farndon	JR.	Efficacy	and	safety	of	doxazosin	for	perioperative	management	of	patients	with	
pheochromocytoma.	World	J	Surg.	2002;26:1037–1042.		
Hoffman	BB.	Catecholamines,	sympathomimetic	drugs,	and	ad-	renergic	receptor	antagonists.	In:	Hardman	JG,	Limbird	LE,	
eds.	Goodman	&	Gillman’s	The	Pharmacological	Basis	of	Therapeu-	tics.	Philadelphia;	McGraw-Hill;	2001:215–268.		
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 La terapia peri-operatoria: cosa 

Doxazosina	

•  Inibitore	selettivo	alfa1,	competitivo	

•  Cp	da	2	o	4	mg;	in	commercio	in	Italia	

•  Emivita:	22	h	

•  Dose:	8-32	mg/die	in	3-6	somministrazioni	

•  Effetti	collaterali:	ipotensione	ortostatica	

Randle	Resse	W.	Selective	versus	Non-Selective	Alpha-Blockade	prior	to	Laparoscopic	Adrenalectomy	for	Pheochromocytoma		Ann	Surg	
Oncol.	2017	January	;	24(1):	244–250.	doi:10.1245/s10434-016-5514-7.		
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 La terapia peri-operatoria: cosa 

Fenossibenzamina	

•  Inibitore	non	competitivo,	irreversibile,	
aspecifico	alfa1/alfa2	

•  Cp	10	mg;	non	in	commercio	in	Italia	

•  Emivita	24	h	

•  Dose:	40–120	mg/die	in	2-3	somministrazioni	

•  Effetti	collaterali:	ipotensione	ortostatica,	
tachicardia,	congestione	nasale,	aneiaculazione	

Randle	Resse	W.	Selective	versus	Non-Selective	Alpha-Blockade	prior	to	Laparoscopic	Adrenalectomy	for	Pheochromocytoma		Ann	Surg	
Oncol.	2017	January	;	24(1):	244–250.	doi:10.1245/s10434-016-5514-7.		
	
	



Roma,	8-11	novembre	2018	

	

Interferenza alfa-litici con MIBG 
MIBG in pheochromocytoma and paraganglioma 61

Table 1. Drugs known to interfere or suspected of interfering with MIBG (modified from EANM procedure guidelines 2010)14

Mechanism of interactions Drug category Active substance
Time of 

withdrawal

Uptake-one inhibition Alkaloid cocaine 24 hrs

Tricyclic antidepressants amitriptyline, amoxapine, clomipramine dosulepin, 

doxepin, imipramine, lofepramine, nortriptyline, 

trimipramine

24-48 hrs

Tricyclic-related 

antidepressants

maprotiline, mianserin, trazodone, venlaflaxine, 

mirtazepine, reboxetine

Antipsychotics chlorpromazine, benperidol, flupentixol, 

fluphenazine, haloperidol, levomepromazine, 

pericyazine, perphenazine, pimozide, pipotiazine, 

prochlorperazine, promazine, sulpiride, thioridazine, 

trifluoperazine, zuclopenthixol, amisulpride, 

clozapine, olanzapine, quetiapine, risperidone, 

sertindole, zotepine, promethazine

48 hrs or 1 

month for 

depot

CNS stimulants atomoxetine 5 days

Vasoconstrictor 

sympathomimetics

ephedrine 24 hrs

Opiod analgesic tramadol 24 hrs

Depletion of content from 

neurosecretory vesicles

Inotropic sympathomimetics dobutamine, dopamine, dopexamine 24 hrs

Vasoconstrictor 

sympathomimetics 

metaraminol, norepinephrine, phenylephrine 24 hrs

b2 stimulants 

(sympathomimetics)

salbutamol, terbutaline, eformoterol, bambuterol, 

fenoterol, salmeterol

24 hrs

Other adrenoreceptor 

stimulants

orciprenaline 24 hrs

Systemic and local nasal 

decongestants, compound 

cough and cold preparation

pseudoephedrine, phenylephrine, xylometazoline, 

oxymetazoline

24-48 hrs

CNS stimulants amphetamines, e.g. dexamfetamine 48 hrs

Sympathomimetics for 

glaucoma

brimonidine, dipivefrine 48 hrs

Mixed (uptake-one 

inhibition; depletion of 

content from neurosecretory 

vesicles)

α-β blockers

antiarrhythmics for 

ventricular arrhythmias

labetalol

amiodarone

10 days

not practical 

to withdraw

Mixed (inhibition of 

active vesicular transport; 

depletion of content from 

neurosecretory vesicles)

Adrenergic neuron blockers bretylium, guanethidine, reserpine 48 hrs

Mixed (calcium-mediated; 

other, possible, unknown 

mechanisms)

Calcium channel blockers amlodipine, diltiazem, felodipine, isradipine, 

lacidipine, lercanidipine, nicardipine, nifedipine, 

nimodipine, nisoldipine, verapamil

24-48 hrs

Other, possible, unknown 

mechanisms

a-blocker phenoxybenzamine (I.V. doses only) 15 days

CNS stimulants methylphenidate, modafinil, caffeine 24-72 hrs

Rufini	V	et	al,	The	evolution	in	the	use	of	MIBG	scintigraphy	in	pheochromocytomas	and	paragangliomas	.	HORMONES	2013,	12(1):58-68		
	

Rischio	di	falsi	
negativi		
(ridotto	uptake)	
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Precautions

Pregnancy

In the case of a diagnostic procedure in a patient who is
known or suspected to be pregnant, a clinical decision is
necessary to consider the benefits against the possible harm
of carrying out any procedure.

Breastfeeding

& When 123I-mIBG is used, breastfeeding should be
discontinued at least 48 h after injection.

& When 131I-mIBG is used, breastfeeding should be
terminated.

Withdrawal of drugs

The effects of the necessary withdrawal of drugs interfering
with mIBG scintigraphy and their replacement should be
evaluated in discussion with the referring physician.

Thyroid blockade

Thyroid uptake of free iodide is prevented using stable
iodine administered orally. Doses in adults are shown in
Table 1; doses in children should be reduced according to
EANM Paediatric Committee guidelines.

The treatment should begin 1 day before the planned
mIBG administration and continue for 1–2 days for 123I-
mIBG or 2–3 days for 131I-mIBG.

Potassium perchlorate is generally used the day of the injec-
tion, in emergencies, or in patients who are allergic to iodine.

Drug interactions

Many classes of drugs are known (or may be expected) to
interfere with the uptake and/or vesicular storage of mIBG.
Table 2 includes some of the most important medications
that may affect the results of mIBG scintigraphy [15, 16].

Care must be taken to ensure that such drugs are
discontinued (if possible) for an adequate time prior to
imaging. Patients with metabolically active catecholamine-
secreting tumours (i.e. phaeochromocytoma, paragan-
glioma) often receive alpha- or beta-blocking treatment.
Therefore, drug interruption should be decided in consulta-
tion with the referring physician, who is able to evaluate the
patient’s condition and may postpone the study, or request
that it be performed without changing the medication,
although this could impair diagnostic accuracy [14, 17, 18].

Patient preparation including children

Patients are encouraged to drink lots of fluids to facilitate
excretion of the radiopharmaceutical. As discussed above, it
is important that patients, when possible and with the
supervision of the referring physician, discontinue all
medicaments that could interfere with tumour uptake of
radiolabelled mIBG. It is possible that some foods contain-
ing vanillin and catecholamine-like compounds (such as
chocolate and blue-veined cheese) may interfere with the
uptake of mIBG (depletion of granules).

Children need particular preparation. An adapted envi-
ronment and staff who are expert and well trained in
paediatric procedures should be available. Parents should
be involved in the preparation of the child and during the
scintigraphic study (assistance, sedation, etc.). For paediat-
ric patients see Guidelines for Radioiodinated MIBG
Scintigraphy in Children [15], which was published under
the auspices of the EANM Paediatric Committee.

Before examination

The technologist, nurse or physician should give the patient
(or parents if the patient is a child) a thorough explanation of
the preparation procedure and of the scintigraphic study [19].

Before injection

The patient should be clinically evaluated by the nuclear
medicine physician who should consider any information that
could be useful for the interpretation of scintigraphic images:

& Relevant history of suspected or known primary tumour
& Intake of possibly interfering drugs
& Absence or presence of symptoms
& Laboratory test results (plasma and urinary catecholamine

dosage, carcinoembryonic antigen, 5-hydroxyindoleacetic
acid, neuron-specific enolase, chromogranin A, calcitonin,
etc.)

& Results of any other imaging studies (CT, MRI,
ultrasonography, plain radiography)

Table 1 Thyroid blockade in adults

Compound Formulation Daily dose

Potassium iodate Capsules 170 mg

Potassium iodide Capsules 130 mg

Lugol’s 1% Solution 1 drop/kg to a maximum
of 40 drops (20 drops
twice a day)

Potassium perchlorate Capsules 400 mg

2438 Eur J Nucl Med Mol Imaging (2010) 37:2436–2446

Bombardieri	E	et	al.	131I/123I-Metaiodobenzylguanidine	(mIBG)	scintigraphy:	procedure	guidelines	for	tumour	imaging	Eur	J	Nucl	
Med	Mol	Imaging	(2010)	37:2436–2446		
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La terapia peri-operatoria: cosa 
 

Calcio-antagonisti 

•  Terapia add-on per ottimizzare il controllo 

PA dopo alfa litici 

•  In caso di intolleranza ad alfa litici 

•  In caso di moderata ipertensione 

 

Brunaud	L,	Boutami	M,	Nguyen-Thi	PL,	et	al.	Both	preoperative	alpha	and	calcium	channel	blockade	impact	intraoperative	
hemodynamic	stability	similarly	in	the	management	of	pheochromocytoma.	Surgery.	2014;	156:1410–1417.	[PubMed:	
25456922]	;			
Lebuffe	G,	Dosseh	ED,	Tek	G,	et	al.	The	effect	of	calcium	channel	blockers	on	outcome	following	the	surgical	treatment	of	
phaeochromocytomas	and	paragangliomas.	Anaesthesia.	2005;	60:439–	444.			
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 La terapia peri-operatoria: cosa 

Beta-bloccanti 
•  in caso di tachicardia 
•  solo DOPO aver iniziato alfa bloccanti dato il rischio in 

monoterapia di crisi ipertensive" mancato blocco dei 
recettori alfa, le catecolamine non possono agire sui 
recettori beta dilatanti e agiscono sugli alfa 

•  Non selettivi (es. propranololo) o β1-selettivi(es. atenololo 
e metoprololo) 

•  Evitare labetalolo come prima tp: più potente beta che alfa 
antagonista (1:5) " ipertensione paradossa, crisi 
ipertensiva 

 
Briggs RS, Birtwell AJ, Pohl JE. Hypertensive response to labetalol in phaeochromocytoma. Lancet. 1978;1:1045–1046..                                                                                                                                                                                   
Libal L, Jovanovic A, Agarwal SC, et al. Phaeochromocytomas presenting as acute crises after beta blockade therapy. 
Clinical Endocrinology. 2006; 65:186–190. [PubMed: 16886958]  
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 La terapia peri-operatoria: cosa 

α-metil-paratirosina	
•  inibisce	la	sintesi	di	catecolamine	impedendo	la	conversione	di	
tirosina		in		DOPA	(inibisce	tirosina-idrossilasi)	

•  Effetti	collaterali	frequenti	
•  In	combinazione	con	alfa	litici	per	un	breve	periodo:	

•  nel	periodo	pre-operatorio	per	stabilizzare	la	PA	

•  nel	periodo	intra-operatorio	per	ridurre	la	deplezione	di	volume	

•  nelle	forme	inoperabili	con	ipertensione	di	difficile	controllo	

	
	

	

Perry	RR,	Keiser	HR,	Norton	JA,	et	al.	Surgical	management	of	pheochromocytoma	with	the	use	of	metyrosine.	Ann	Surg.	1990;	
212:621–	628	

Steinsapir	J,	Carr	AA,	Prisant	LM,	et	al.	Metyrosine	and	pheochromocytoma.	Archives	of	Internal	Medicine.	1997;	157:901–906.	
[PubMed:	9129550]		
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La terapia peri-operatoria: quando 

trol in patients already treated with !-adrenergic receptor
blockers (213–215) (Table 9); however, some studies have
suggested that this drug class can be used as the first choice
(216). Monotherapy with calcium channel blockers is not
recommended unless patients have very mild preoperative
hypertension or have severe orthostatic hypotension with
!-adrenergic receptor blockers.

Preoperative coadministration of "-adrenergic recep-
tor blockers is indicated to control tachycardia only after
administration of !-adrenergic receptor blockers. Use of
"-adrenergic receptor blockers in the absence of an !-ad-
renoceptor blocker is not recommended because of the
potential for hypertensive crisis due to unopposed stimu-
lation of !-adrenergic receptors. There is no evidence to
support the preference of "1-selective adrenergic receptor
blockers over nonselective "-adrenergic receptor blockers.
Labetalol with its fixed but more potent " than ! antag-
onistic activities (!:" of 1:5) should not be used as the
initial therapy because it can result in paradoxical hyper-
tension or even hypertensive crisis (217).

!-Methyl-paratyrosine (metyrosine) inhibits catechol-
amine synthesis and may be used in combination with
!-adrenergic receptor blockers for a short period before
surgery to further stabilize blood pressure to reduce blood
loss and volume depletion during surgery (218, 219).

There has been one report that preoperative !1-adren-
ergic receptor blockade offers no benefit in maintaining
intraoperative hemodynamics of normotensive PPGL pa-
tients (79). Nevertheless, it is the view of the committee
that for such patients !-adrenergic receptor blockers
and/or calcium channel blockers remain recommended to
prevent unpredictable increases in blood pressure during
surgery (124).

4.1 Values and preferences
Our recommendation to initiate adrenergic blockade

before surgery places a higher value on the potential ben-
efit of these drugs by preventing unpredictable instability
in blood pressure during surgery and a relatively lower
value on the potential for medication-related adverse
effects.

Recommendation
4.2 We recommend preoperative medical treatment for

7 to 14 days to allow adequate time to normalize blood
pressure and heart rate. Treatment should also include a
high-sodium diet and fluid intake to reverse catechol-
amine-induced blood volume contraction preoperatively
to prevent severe hypotension after tumor removal.
(1!QQEE)

4.2 Evidence
Evidence from randomized, controlled studies is un-

available. Retrospective studies report that !-adrenergic
receptor blockers should be started at least 7 days preop-
eratively to normalize blood pressure and reverse blood
volume contraction (124, 158). Intravenous infusion of
phenoxybenzamine for 5 hours per day for 3 days before
surgery has been reported as one effective approach (164,
175).

Evidence from randomized, controlled studies that
treatment should also include a high-sodium diet and fluid
intake is not available (203). Retrospective studies report
that initiation of a high-sodium diet a few days after the
start of !-adrenergic receptor blockade reverses blood vol-
ume contraction, prevents orthostatic hypotension before
surgery, and reduces the risk of significant hypotension
after surgery (26, 209). Continuous administration of sa-
line (1–2 L) is also helpful if started the evening before
surgery. Treatment with !-adrenergic receptor blockers
alone was shown to reverse blood volume contraction in
only about 60% of patients (183). Caution is required for
volume loading in patients with heart or renal failure.

There is no evidence from randomized controlled stud-
ies to determine the optimal target blood pressure. Based
on retrospective studies and institutional experience, a tar-
get blood pressure of less than 130/80 mm Hg while seated
and greater than 90 mm Hg systolic while standing seems
reasonable, with a target heart rate of 60–70 bpm seated
and 70–80 bpm standing (26, 209). These targets should
be modified in each patient according to age and accom-
panying cardiovascular diseases (26, 216, 207). It should
be noted that complete prevention of intraoperative hy-
pertension and tachycardia cannot be achieved by any
doses and combinations of antihypertensive and other
drugs.

4.2 Values and preferences
The recommendation to use !-adrenergic receptor

blockers at least 7 days preoperatively places a higher
value on the potential benefit of preventing unpredictable
instability in blood pressure during surgery and a rela-
tively lower value on the potential for medication-related
adverse effects. The recommendation for preoperative
volume loading places a higher value on preventing severe
and sustained hypotension after removal of the tumor and
a lower value on the potential for adverse effects such as
blood pressure increase.

Recommendation
4.3 We recommend monitoring blood pressure, heart

rate, and blood glucose levels with adjustment of associ-

1930 Lenders et al Guidelines on Pheochromocytoma and Paraganglioma J Clin Endocrinol Metab, June 2014, 99(6):1915–1942

D
ow

nloaded from
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/article-abstract/99/6/1915/2537399 by guest on 23 O
ctober 2018

Lenders	et	al	Guidelines	on	Pheochromocytoma	and	Paraganglioma	J	Clin	Endocrinol	Metab,	June	2014,	99(6):1915–1942		
	

•  La terapia medica deve essere iniziata subito alla 
diagnosi di FEO 

•  Iniziare la terapia almeno 7-14 giorni prima 
dell’intervento"normalizzazione PA e FC 
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 La terapia peri-operatoria: quanto 

•  Iniziare con dose minima efficace, poi aumentare 
gradualmente la dose fino al controllo PA 

•  TARGET PA: 130/80 mmHg  
                  FC:  60 –70 bpm clino" 70-80 bpm orto 
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Non solo terapia medica.. 
 

Idratazione per os e dieta ricca in sodio, da iniziare qualche giorno dopo 
l’inizio della terapia farmacologica"                     

•  riespande il volume circolante (contrazione volemia da catecolamine);          

•  previene l’ipotensione ortostatica nel pre-operatorio;  

•  previene l’ipotensione dopo la rimozione del tumore. 

trol in patients already treated with !-adrenergic receptor
blockers (213–215) (Table 9); however, some studies have
suggested that this drug class can be used as the first choice
(216). Monotherapy with calcium channel blockers is not
recommended unless patients have very mild preoperative
hypertension or have severe orthostatic hypotension with
!-adrenergic receptor blockers.

Preoperative coadministration of "-adrenergic recep-
tor blockers is indicated to control tachycardia only after
administration of !-adrenergic receptor blockers. Use of
"-adrenergic receptor blockers in the absence of an !-ad-
renoceptor blocker is not recommended because of the
potential for hypertensive crisis due to unopposed stimu-
lation of !-adrenergic receptors. There is no evidence to
support the preference of "1-selective adrenergic receptor
blockers over nonselective "-adrenergic receptor blockers.
Labetalol with its fixed but more potent " than ! antag-
onistic activities (!:" of 1:5) should not be used as the
initial therapy because it can result in paradoxical hyper-
tension or even hypertensive crisis (217).

!-Methyl-paratyrosine (metyrosine) inhibits catechol-
amine synthesis and may be used in combination with
!-adrenergic receptor blockers for a short period before
surgery to further stabilize blood pressure to reduce blood
loss and volume depletion during surgery (218, 219).

There has been one report that preoperative !1-adren-
ergic receptor blockade offers no benefit in maintaining
intraoperative hemodynamics of normotensive PPGL pa-
tients (79). Nevertheless, it is the view of the committee
that for such patients !-adrenergic receptor blockers
and/or calcium channel blockers remain recommended to
prevent unpredictable increases in blood pressure during
surgery (124).

4.1 Values and preferences
Our recommendation to initiate adrenergic blockade

before surgery places a higher value on the potential ben-
efit of these drugs by preventing unpredictable instability
in blood pressure during surgery and a relatively lower
value on the potential for medication-related adverse
effects.

Recommendation
4.2 We recommend preoperative medical treatment for

7 to 14 days to allow adequate time to normalize blood
pressure and heart rate. Treatment should also include a
high-sodium diet and fluid intake to reverse catechol-
amine-induced blood volume contraction preoperatively
to prevent severe hypotension after tumor removal.
(1!QQEE)

4.2 Evidence
Evidence from randomized, controlled studies is un-

available. Retrospective studies report that !-adrenergic
receptor blockers should be started at least 7 days preop-
eratively to normalize blood pressure and reverse blood
volume contraction (124, 158). Intravenous infusion of
phenoxybenzamine for 5 hours per day for 3 days before
surgery has been reported as one effective approach (164,
175).

Evidence from randomized, controlled studies that
treatment should also include a high-sodium diet and fluid
intake is not available (203). Retrospective studies report
that initiation of a high-sodium diet a few days after the
start of !-adrenergic receptor blockade reverses blood vol-
ume contraction, prevents orthostatic hypotension before
surgery, and reduces the risk of significant hypotension
after surgery (26, 209). Continuous administration of sa-
line (1–2 L) is also helpful if started the evening before
surgery. Treatment with !-adrenergic receptor blockers
alone was shown to reverse blood volume contraction in
only about 60% of patients (183). Caution is required for
volume loading in patients with heart or renal failure.

There is no evidence from randomized controlled stud-
ies to determine the optimal target blood pressure. Based
on retrospective studies and institutional experience, a tar-
get blood pressure of less than 130/80 mm Hg while seated
and greater than 90 mm Hg systolic while standing seems
reasonable, with a target heart rate of 60–70 bpm seated
and 70–80 bpm standing (26, 209). These targets should
be modified in each patient according to age and accom-
panying cardiovascular diseases (26, 216, 207). It should
be noted that complete prevention of intraoperative hy-
pertension and tachycardia cannot be achieved by any
doses and combinations of antihypertensive and other
drugs.

4.2 Values and preferences
The recommendation to use !-adrenergic receptor

blockers at least 7 days preoperatively places a higher
value on the potential benefit of preventing unpredictable
instability in blood pressure during surgery and a rela-
tively lower value on the potential for medication-related
adverse effects. The recommendation for preoperative
volume loading places a higher value on preventing severe
and sustained hypotension after removal of the tumor and
a lower value on the potential for adverse effects such as
blood pressure increase.

Recommendation
4.3 We recommend monitoring blood pressure, heart

rate, and blood glucose levels with adjustment of associ-

1930 Lenders et al Guidelines on Pheochromocytoma and Paraganglioma J Clin Endocrinol Metab, June 2014, 99(6):1915–1942
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Management peri-operatorio: la realtà 

Il management pre-operatorio è adeguato? 
•  70% dei pz adeguatamente trattati " 93.1% alfa litici 
•  30% dei pz non adeguatamente trattati" 50% senza terapia, 50% con tp 

inadeguata 

Fattori predittivi della prescrizione di una adeguata terapia farmacologica: 

•   inquadrati da endocrinologi 

•   con ipertensione sintomatica 

•   metastasi 

Vara	L.H	et	al		Are	patients	with	hormonally	functional	phaeochromocytoma	and	paraganglioma	initially	receiving	a	proper	adrenoceptor	
blockade?	A	retrospective	cohort	study	Clin	Endocrinol	(Oxf).	2016	July	;	85(1):	62–69.	doi:10.1111/cen.13066.		
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Management post-operatorio 

Monitoraggio per almeno 24-48 h di PA, FC, glicemia 

Lenders	et	al	Guidelines	on	Pheochromocytoma	and	Paraganglioma	J	Clin	Endocrinol	Metab,	June	2014,	99(6):1915–1942		
	

SUMMARY OF RECOMMENDATIONS

1.0 Biochemical Testing for Diagnosis of
Pheochromocytoma and Paraganglioma (PPGL)

1.1 We recommend that initial biochemical testing
for PPGLs should include measurements of plasma free
metanephrines or urinary fractionated metanephrines.
(1!QQQQ)

1.2 We suggest using liquid chromatography with
mass spectrometric or electrochemical detection methods
rather than other laboratory methods to establish a bio-
chemical diagnosis of PPGL. (2!QQEE)

1.3 For measurements of plasma metanephrines, we
suggest drawing blood with the patient in the supine po-
sition and use of reference intervals established in the same
position. (2!QQEE)

1.4 We recommend that all patients with positive test
results should receive appropriate follow-up according to
the extent of increased values and clinical presentation.
(1!QQEE)

2.0 Imaging Studies
2.1 We recommend that imaging studies to locate PPGL

should be initiated once there is clear biochemical evidence
of a PPGL. (1!QQEE)

2.2 We suggest computed tomography (CT) rather than
magnetic resonance imaging (MRI) as the first-choice im-
aging modality because of its excellent spatial resolution
for thorax, abdomen, and pelvis. (2!QQQE)

2.3 We recommend MRI in patients with metastatic
PPGL, for detection of skull base and neck paraganglio-
mas, in patients with surgical clips that cause artifacts
when using CT, in patients with an allergy to CT contrast,
and in patients in whom radiation exposure should be
limited (children, pregnant women, patients with known
germline mutations, and those with recent excessive radi-
ation exposure). (1!QQQE)

2.4 We suggest the use of 123I-metaiodobenzylguani-
dine (MIBG) scintigraphy as a functional imaging modal-
ity in patients with metastatic PPGL detected by other
imaging modalities when radiotherapy using 131I-MIBG is
planned, and occasionally in some patients with an in-
creased risk for metastatic disease due to large size of the
primary tumor or to extra-adrenal, multifocal (except
skull base and neck PPGLs), or recurrent disease.
(2!QEEE)

2.5 We suggest the use of 18F-fluorodeoxyglucose (18F-
FDG) positron emission tomography (PET)/CT scanning
in patients with metastatic disease. 18F-FDG PET/CT is the
preferred imaging modality over 123I-MIBG scintigraphy
in patients with known metastatic PPGL. (2!QQQE)

3.0 Genetic Testing
3.1 We recommend that all patients with PPGLs should

be engaged in shared decision making for genetic testing.
(1!QQQE)

3.2 We recommend the use of a clinical feature-driven
diagnostic algorithm to establish the priorities for specific
genetic testing in PPGL patients with suspected germline
mutations. (1!QQQE)

3.3 We suggest that patients with paraganglioma un-
dergo testing of succinate dehydrogenase (SDH) muta-
tions and that patients with metastatic disease undergo
testing for SDHB mutations. (2!QQQE)

3.4 We recommend that genetic testing for PPGL be
delivered within the framework of health care. Specifi-
cally, pretest and post-test counseling should be available.
All tests for PPGL genetic testing should be performed by
accredited laboratories. (Ungraded recommendation)

4.0 Perioperative Medical Management
4.1 We recommend that all patients with a hormonally

functional PPGL should undergo preoperative blockade
to prevent perioperative cardiovascular complications. (1/
QQEE) We suggest !-adrenergic receptor blockers as the
first choice. (2!QQEE)

4.2 We recommend preoperative medical treatment for
7 to 14 days to allow adequate time to normalize blood
pressure and heart rate. Treatment should also include a
high-sodium diet and fluid intake to reverse catechol-
amine-induced blood volume contraction preoperatively
to prevent severe hypotension after tumor removal.
(1!QQEE)

4.3 We recommend monitoring blood pressure, heart
rate, and blood glucose levels with adjustment of associ-
ated therapies in the immediate postoperative period.
(1!QQEE)

4.4 We suggest measuring plasma or urine levels of
metanephrines on follow-up to diagnose persistent dis-
ease. We suggest lifelong annual biochemical testing to
assess for recurrent or metastatic disease. (2!QQEE)

5.0 Surgery
5.1 We recommend minimally invasive adrenalectomy

(eg, laparoscopic) for most adrenal pheochromocytomas.
(1!QQEE) We recommend open resection for large (eg,
!6 cm) or invasive pheochromocytomas to ensure com-
plete tumor resection, prevent tumor rupture, and avoid
local recurrence. (1!QEEE) We suggest open resection for
paragangliomas, but laparoscopic resection can be per-
formed for small, noninvasive paragangliomas in surgi-
cally favorable locations. (2!QEEE)

1916 Lenders et al Guidelines on Pheochromocytoma and Paraganglioma J Clin Endocrinol Metab, June 2014, 99(6):1915–1942
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 Management post-operatorio 

•  Ipertensione " anti ipertensivi ev 

•  Ipotensione" fluidi ev, vasopressori (AVP, steroidi, ...) 

•  Ipoglicemia" glucosio ev 

•  Aritmie"  beta-bloccanti, magnesio solfato e lidocaina 

Lenders	et	al	Guidelines	on	Pheochromocytoma	and	Paraganglioma	J	Clin	Endocrinol	Metab,	June	2014,	99(6):1915–1942		
	

Insufficienza	surrenalica"	surrenectomia	bilaterale,	
surrenectomia	bilaterale	cortical-sparing,	surrenectomia	
unilaterale	in	caso	di	un	solo	surrene	
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Crisi ipertensive e complicanze 

Crisi ipertensiva" scompenso cardiaco, shock, MOF 

•  Cardiovascolare: ipertensione severa, scompenso cardiaco, IMA, 

aritmia, miocardite e shock cardiogeno 

•  Polmonare: edema polmonare acuto, ARDS  

•  Neurologico: ictus, emorragia cerebrale, encefalopatia, crisi 

epilettiche  

•  Gastrointestinale: ileo, infarto intestinale, insuff epatica 

•  Nefrologico: IRA 

•  Metabolico: chetoacidosi diabetica 

Scholten	A	et	al,	Pheochromocytoma	Crisis	Is	Not	a	Surgical	Emergency	,	The	Journal	of	Clinical	Endocrinology	&	Metabolism,	
Volume	98,	Issue	2,	1	February	2013,	Pages	581–591,	https://doi.org/10.1210/jc.2012-3020	
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 Crisi ipertensive e gestione intra-operatoria 

•  Fentolamina,	fenossibenzamina	(alfa-bloccante)	

•  Nifedipina	(gtt),	nicardipina	(Ca-antagonista)	

•  Urapidil	(alfa1-antagonista)	

•  Nitrati	(es	nitroprussiato)	

•  Idralazina	
	

Joseph	M.	Pappachan		et	al	Diagnosis	and	Management	of	Pheochromocytoma:	A	Practical	Guide	to	Clinicians		Curr	
Hypertens	Rep	(2014)	16:442	DOI	10.1007/s11906-014-0442-z		
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Labetalolo	:			 																				Alfa	e	betabloccante	
Nitroglicerina:																												Vasodilatatore			

AIOM,	Linee	Guida		2015			

 Crisi ipertensive e gestione intraoperatoria 
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 Crisi ipertensive: i farmaci scatenanti 

•  Antidopaminergici "anti-emetici, anti-psicotici (metoclopramide, sulpiride, 

amisulpiride, ...) 

•  Beta-bloccanti: propranololo, sotalolo, timololo, labetalolo 

•  Simpatico-mimetici: efedrina, pseudoefedrina, fentermina 

•  Oppiacei: tramadolo, morfina 

•  Anti-depressivi triciclici: amitriptilina, imipramina 

•  SSRI: fluoxetina, paroxetina 

•  Inibitori monoamino-ossidasi: fenelzina, moclobemide 

•  Corticosteroidi: desametasone, prednisone, idrocortisone, betametasone 

•  Peptidi: ACTH, glucagone  

•  Bloccanti neuromuscolari: succinilcolina, tubocurarina 

Lenders	et	al	Guidelines	on	Pheochromocytoma	and	Paraganglioma	J	Clin	Endocrinol	Metab,	June	2014,	99(6):1915–1942		
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CHIRURGIA: come e quando? 

Angela 

Lesione surrenalica dx di 2 cm. 
Sospetto Feo, non escludibile mts da ca mammario 
 
Quale approccio chirurgico ?  
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                  Marco Boniardi 
 
SS Chirurgia Endocrina 
SC Chirurgia Oncologica e Mininvasiva 
ASST Grande Ospedale Metropolitano Niguarda - Milano 

FEOCRMOCITOMA e PARAGANGLIOMA 
        chirurgia: come e quando? 
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CHIRURGIA  cardine del trattamento dei feocromocitomi 
e dei paragangliomi simpatici per il completo e definitivo 
controllo della sintomatologia correlata all’eccesso di 
catecolamine liberate dal tumore 

CHIRURGIA: quando? 

346 interventi per patologia surrenalica – paragangliomi (2000-2018) 

99  feo 
7  pgl 
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INQUADRAMENTO dei PARAGANGLIOMI 

                              
 
 
 
CHIRURGIA TRADIZIONALE  
                “OPEN” 
                           
                       o 
 
CHIRURGIA MININVASIVA 
 
scelta condizionata  
•  dalla sede   
•  dalle dimensioni del tumore 
•  dalla presenza di lesioni multifocali 
•  o di metastasi linfonodali 
 

CHIRURGIA dei PARAGANGLIOMI SIMPATICI: come?  
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a 25 anni dalla sua prima  
descrizione ad opera  

di Michel Gagner  
la surrenalectomia 

endoscopica   
è oggi  riconosciuta come il 

gold standard  
 del trattamento chirurgico  

      del feocromocitoma 

CHIRURGIA del FEOCROMOCITOMA: come?  
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I risultati dell’approccio endoscopico hanno dimostrato rispetto  
alla chirurgia tradizionale  
 
-  riduzione del dolore post-operatorio,  
-  riduzione delle perdite ematiche  
-   riduzione delle complicanze di ferita  
         (infezioni, laparoceli) 
-  riduzione della degenza ospedaliera 
-   miglior risultato estetico  
-   più rapido ritorno all’attività lavorativa 
 

CHIRURGIA del FEOCROMOCITOMA: come?  
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1	

2	

CHIRURGIA del FEOCROMOCITOMA: come?  

CHIRURGIA TRADIZIONALE LAPAROTOMICA 

        11  
laparotomici 

       88  
mininvasivi 

feocromocitoma 
  destro 10 cm  

feocromocitoma 
  sinistro 6 cm  
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        INDICAZIONI 
 
-   dimensioni > 7 cm 

-  sospetto di malignità 

-  esiti aderenziali di 
  chirurgia maggiore e  
  dimensioni non favorevoli 
  per la via posteriore 

CHIRURGIA del FEOCROMOCITOMA: come?  

CHIRURGIA TRADIZIONALE LAPAROTOMICA 
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 surrenalectomia 
  mininvasiva 
  endoscopica 
     

approccio TRANSPERITONEALE 
         

approccio RETROPERITONEALE       
(da Walz) 

CHIRURGIA del FEOCROMOCITOMA: come?  
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È l’approccio più popolare tra i chirurghi generali 
 
-   per una maggiore familiarità con la chirurgia 
   laparoscopica intra-addominale 
 
-  per la presenza di maggiori punti di repere anatomici 

- camera di lavoro più ampia 

APPROCCIO TRANSPERITONEALE 

CHIRURGIA del FEOCROMOCITOMA: come?  
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-  consente l’esplorazione di tutta la cavità 
       addominale 

-  ottima visione dei surreni e delle strutture 
    circostanti 

-  accesso diretto e immediato alle strutture 
      vascolari (vena surrenalica media) 
 
-  consente di associare altre procedure 
    addominali (colecistectomia) 
 

APPROCCIO TRANSPERITONEALE 
                    vantaggi 

CHIRURGIA del FEOCROMOCITOMA: come?  
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L’accesso al surrene NON è diretto 
                            richiede 
 
 
a DESTRA la mobilizzazione del lobo 
   destro del fegato con sezione del  
            legamento triangolare 

APPROCCIO TRANSPERITONEALE 
                    svantaggi 

CHIRURGIA del FEOCROMOCITOMA: come?  
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L’accesso al surrene NON è diretto 
                            richiede 
 
 
     a SINISTRA la mobilizzazione  
   del complesso spleno-pancreatico 
   e della flessura sinistra del colon 

APPROCCIO TRANSPERITONEALE 
                    svantaggi 

CHIRURGIA del FEOCROMOCITOMA: come?  
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  Nella surrenalectomia BILATERALE 
  è necessario riposizionare il  paziente 
 
 
  In pazienti con precedenti di chirurgia 
  maggiore nei quadranti superiori  
  dell’addome la presenza di ADERENZE 
  può rendere difficoltoso l’accesso 
  alla loggia surrenalica 

APPROCCIO TRANSPERITONEALE 
                    svantaggi 

CHIRURGIA del FEOCROMOCITOMA: come?  

sinistra 
  3 trocar 

destra 
 4 trocar 



Roma,	8-11	novembre	2018	

	

        
Tecnica proposta da MARCAN (1995), che ha utilizzato 
un pallone gonfiabile per creare la camera di lavoro  
 
Perfezionata da  M.K. WALZ   
che ha utilizzato pressioni di insufflazione di CO2 più 
elevate (20 mmHg) 
per mantenere un adeguato spazio operatorio 
senza interferire sulla stabilità emodinamica 
 
 

APPROCCIO  RETROPERITONEALE 

CHIRURGIA del FEOCROMOCITOMA: come?  

M.K. WALZ 
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Accesso DIRETTO alla loggia surrenalica 
 

(da Walz) 

APPROCCIO  RETROPERITONEALE 
                       vantaggi 

CHIRURGIA del FEOCROMOCITOMA: come?  



Roma,	8-11	novembre	2018	

	

        
-  approccio ideale 
   in soggetti con sindrome aderenziale 
   da precedenti laparotomie per chirurgia maggiore  
 
-   nelle surrenalectomie BILATERALI 
   non richiede il riposizionamento del malato 
   sul lettino operatorio 

APPROCCIO  RETROPERITONEALE     vantaggi 

CHIRURGIA del FEOCROMOCITOMA: come?  



Roma,	8-11	novembre	2018	

	

       
   nella surrenalectomie BILATERALI 
   l’intervento può essere eseguito 
   SIMULTANEAMENTE da due diverse equipe 
 

APPROCCIO  RETROPERITONEALE 
                       vantaggi 

CHIRURGIA del FEOCROMOCITOMA: come?  
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-  camera di lavoro  molto ridotta 

-  numero limitato di  reperi anatomici 
 

(da WALZ) 

APPROCCIO  RETROPERITONEALE 
                       svantaggi 

CHIRURGIA del FEOCROMOCITOMA: come?  
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CHIRURGIA del FEOCROMOCITOMA: come?  
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Le alte pressioni di insufflazione della CO2 
necessarie per mantenere un’adeguata camera 
di lavoro possono determinare 
IPERCAPNIA con ACIDOSI RESPIRATORIA 
 
Regredisce riducendo per  
qualche minuto l’introduzione 
dei gas nello spazio retroperitoneale 

APPROCCIO  RETROPERITONEALE 
                       svantaggi 

CHIRURGIA del FEOCROMOCITOMA: come?  
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-  nelle lesioni di diametro > 5-6 cm 

-   se  BMI > 40 - 45 

-   se spessore dei tessuti molli posteriori 
   (distanza tra cute e fascia di Gerota)  > 4 cm 
 
-  se distanza tra 12° costa e cresta iliaca < 3-4 cm 
           (con paziente in posizione prona) 

APPROCCIO  RETROPERITONEALE 
                        
                  NON  INDICATO 

CHIRURGIA del FEOCROMOCITOMA: come?  
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 i due approcci a confronto 

 
L’approccio retroperitoneale presenta risultati migliori in termini di  
riduzione: 
 
-  dei tempi operatori 
  
-  del dolore post-operatorio 
   
-  della degenza ospedaliera 

CHIRURGIA del FEOCROMOCITOMA: come?  
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  APPROCCIO TRANS o RETROPERITONEALE: quale  scegliere? 

     per lesioni < 5 cm possono essere utilizzate 
       con ottimi risultati entrambe le tecniche  

                             PROCEDURE di SCELTA 
 
la via transperitoneale    per lesioni di diametro > 5 cm 
                                          in soggetti con BMI > 45  
 
la via retroperitoneale    per soggetti con precedenti chirurgici  
                                             maggiori nei quadranti superiori 
                                          
                                          nella surrenalectomia bilaterale 

CHIRURGIA del FEOCROMOCITOMA: come?  
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CHIRURGIA ROBOTICA 

Nel 2006 la prima surrenalectomia robotica: 
risultati sovrapponibili a quelli della chirurgia laparoscopica 
 
vantaggi   - visione tridimensionale – stabilità dell’immagine 
                  - maggiore libertà di movimento 
                              degli strumenti 
                  - assenza del tremore 
 
svantaggi  - aumento dei tempi operatori 
                       (set-up del campo operatorio) 
                    
                   -   costi                    

CHIRURGIA del FEOCROMOCITOMA: come?  
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INQUADRAMENTO dei PARAGANGLIOMI 

da Kumanova 

Feocromocitomi e paragangliomi sono ereditari nel 30-40% 
                                    (80% in età pediatrica)  

CHIRURGIA del FEOCROMOCITOMA: come?  
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CHIRURGIA del FEOCROMOCITOMA: come?  

feocromocitoma 
bilaterale 
in pz con NF1 

Nei feocromocitomi ereditari alta incidenza di lesioni bilaterali 
                            sincrone o metacrone 
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CHIRURGIA del FEOCROMOCITOMA: come?  

Surrenalectomia “adrenal sparing”: obiettivi 

per evitare il trattamento sostitutivo 
corticosteroideo ad vitam, che espone il 
pz al rischio di crisi addisoniane o 
all’insorgenza di patologie croniche 
invalidanti (osteoporosi precoce, 
ipertensione arteriosa, diabete mellito)  
 
preservare, almeno da un lato, una 
porzione  di ghiandola surrenale (1/3) per 
conservare un’adeguata funzione  
corticosurrenalica 
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CHIRURGIA del FEOCROMOCITOMA: come?  

QUANDO E’ POSSIBILE? 
 
situazione più favorevole: 
-  lesione singola 
-  sede periferica 
 
valutazione preliminare  
sulla base dell’imaging 
 
verifica intraoperatoria 

surrenalectomia “adrenal sparing” 
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CHIRURGIA del FEOCROMOCITOMA: come?  

review di 60 articoli 
 
autonomia funzionale 
             85% 
 
       recidiva 10% 

surrenalectomia “adrenal sparing”: risultati 
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CHIRURGIA del FEOCROMOCITOMA: come?  

surrenalectomia “adrenal sparing”: risultati 

6 studi, ciascuno con  
  almeno 10 pazienti 
 
autonomia funzionale 
             50% 
 
       recidiva 5% 



Roma,	8-11	novembre	2018	

	

CHIRURGIA del FEOCROMOCITOMA: come?  

sempre indicata nel feocromocitoma ereditario 
- nelle forme bilaterali (almeno da un lato) 
 
-  nelle forme unilaterali  
 per l’alta probabilità che il feocromocitoma si manifesti, 
  anche a distanza di anni, nel surrene controlaterale 
 
-  NON indicata nelle mutazioni ad alto rischio di malignità (SDHB) 

surrenalectomia “adrenal sparing” 

INDICAZIONI 
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Angela, dopo l’intervento… 
2.2017: INTERVENTO di surrenectomia dx per via 
laparoscopica, accesso posteriore. Decorso post.op regolare. 
Dimissioni  in 3° giornata.  
ISTOLOGICO: feocromocitoma surrenalico, margini di resezione 
indenni, KI-67 = 5%  
 
VISITA  A  FEBBRAIO 2018: Buone condizioni generali. PA in 
range normal-basso (PA = 100/70  mmHg). 
Esami ormonali: metanefrine e normetanefrine urinarie di norma. 
 
Programma: controllo annuale clinico e di MN/NMN plasmatiche o 
urinarie. Follow-up  a lungo termine.   

VALUTAZIONE GENETICA ? 
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GENETICA: a chi? Come? 

Angela, anni 67  

Feocromocitoma  surrenalico dx di 2 cm.  

VALUTAZIONE GENETICA ? 

SI 
 
NO  
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Cluster1/Cluster2 

Pillai	S	et	al.,	Crit	Rev	Oncol	Hematol.	2016	Apr;100:190-208	

Cluster	1	Cluster	2	



Roma,	8-11	novembre	2018	

	

Dahia	PL,	Nat	Rev	Cancer.	2014	Feb;14(2):108-19	

Mutazioni germinali e somatiche 

Evenepoel	L	et	al.,	Endocr	Relat	Cancer.	2017	Aug;
24(8):L57-L61	
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GENETICA: a chi? Come? 

Lenders	JW	et	al.,	J	Clin	Endocrinol	Metab.	2014	Jun;99(6):1915-42	

1.	Almeno	1/3	dei	casi	sono	dovuti	ad	
una	mutazione	dei	geni	di	suscettibilità	

2.	Mutazioni	di	SDHB	sono	causa	di	
metastasi	in	almeno	il	40%	dei	pazienti	
affetti	

3.	Identificare	la	presenza	di	una	
mutazione	predisponente	allo	sviluppo	
di	FEO/PGL	nel	caso	indice	può	
consentire	una	diagnosi	precoce	nei	
familiari	
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Correlazione genotipo-fenotipo 

Lenders	JW	et	al.,	J	Clin	Endocrinol	Metab.	2014	Jun;99(6):1915-42	
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Eisenhofer	G	et	al.,	Clin	Chem.	2011	Mar;57(3):411-20	 Neumann	HP	et	al.,	N	Engl	J	Med.	2002	May	9;346(19):1459-66	

The	younger	the	patient,	the	higher	the	
probability	of	a	familial	form.	

NF1 e RET 
VHL  
SDHx 
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NGS (Next generation Sequencing) 

Lenders	JW	et	al.,	J	Clin	Endocrinol	Metab.	2014	Jun;99(6):1915-42	

Tecnica	di	sequenziamento	di	seconda	generazione	massiva	o	ad	alta	resa	
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Consensus Statement on NGS 

NGS	in	PPGL	(NGSnPPGL)	Study	Group,	Nat	Rev	Endocrinol.	2017	Apr;
13(4):233-247	

MDH2 
Calsina	B	et	al.,	Genet	Med.	2018	Jul	16.	

Buffet	A	et	al.,	Cancer	Res.	2018	Apr	15;78(8):1914-1922.	
SLC25A11 
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VUS (Variant of Unknown Significance) 

NGS	in	PPGL	(NGSnPPGL)	Study	Group,	Nat	Rev	Endocrinol.	2017	Apr;
13(4):233-247	

1.	Tipo	di	mutazione		

2.	Frequenza	della	variante	in	database	di	
popolazione	

3.	Dati	di	letteratura	

4.	Studi	funzionali	

5.		Analisi	in	silico	

6.		Associazione	con	varianti	
patogenetiche		

7.	Analisi	nei	familiari		

8.	Concordanza	con	il	fenotipo	
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VUS 

	Canu	L	et	al.,	Clin	Endocrinol	Metab.	2014	Jul;99(7):2321-6	

Novel	SDHD	Mutation	
c.	290	C>T																																																																												

p.Ala97Val	
                      

                    

I 

II 

Patient 

Feocromocitoma	sinistro	

MN	ur	1200	mcg/24	ore	(vn	<	100)	
NMN	ur	2942	mcg/24	ore	(vn	<	390)	
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Feocromocitoma	sinistro	8.5	cm		

PRE-INTERVENTO	
MNur	4033	mcg/24	ore	(vn	<320)	
NMNur	5234	mcg/24	ore	(vn	<390)	

                      

                    

Patient 

POST-INTERVENTO	
MNur	153	mcg/24	ore	(vn	<320)	
NMNur	1026	mcg/24	ore	(vn	<390)	

VUS 
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GENETICA: a chi? Come? 

Lenders	JW	et	al.,	J	Clin	Endocrinol	Metab.	2014	Jun;99(6):1915-42	

1.	Almeno	1/3	dei	casi	sono	dovuti	ad	
una	mutazione	dei	geni	di	suscettibilità	

2.	Mutazioni	di	SDHB	sono	causa	di	
metastasi	in	almeno	il	40%	dei	pazienti	
affetti	

3.	Identificare	la	presenza	di	una	
mutazione	predisponente	allo	sviluppo	
di	FEO/PGL	nel	caso	indice	può	
consentire	una	diagnosi	precoce	nei	
familiari	
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GENETICA: a chi? Come? 

algorithm	to	evaluate	the	genetic	
analysis	results.	

Lenders	JW	et	al.,	J	Clin	Endocrinol	Metab.	2014	Jun;99(6):1915-42	

The	high	heritability	of	PPGL,	the	highest	
among	human	neoplasia	(40%),	and	the	
presence	of	somatic	mutations	in	30%	to	
40%	of	the	cases		make	the	genetic	
characterization	of	all	patients	essential.			

Curràs-	Freixes	M	et	al.,	J	Mol	Diagn.	2017	Jul;19(4):575-588	
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Feocromocitoma surrenalico di 2 cm operato, PASS 
score < 4, Ki 67 = 5%. 
Paziente in terapia adiuvante per ca mammella 
Familiarità positiva per neoplasia  

Abbiamo la sicurezza che il feocromocitoma 
sia benigno sulla base dell’istologico?  
 
 

Angela: Feo benigno?   
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Minicorso:  
Feocromocitoma Paraganglioma 

Terapia del Feocromocitoma Maligno 
 
 

Massimo Mannelli 
Dipartimento di Scienze Biomediche Sperimentali e Cliniche “Mario 

Serio” 
Università di Firenze 

massimo.mannelli@unifi.it 
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				Ai	sensi	dell’art.	3.3	sul	conflitto	di	interessi,	pag	
17	del	Regolamento	Applicativo	Stato-Regioni	del	
5/11/2009,	dichiaro	che	negli	ultimi	2	anni	

	non		

	ho	avuto	rapporti	diretti	di	finanziamento	con	
soggetti	portatori	di	interessi	commerciali	in	
campo	sanitario:	

	

Conflitti di interesse 
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Minicorso:  
Feocromocitoma Paraganglioma 

WHO Endocrine Tumor Classification 4° Edition (2017) 
ICD-O-3 (Malignant tumors) 
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Minicorso:  
Feocromocitoma Paraganglioma 

Non esistono markers istologici, biochimici, molecolari o genetici 
sicuramente predittivi di malignità. Esistono solo fattori di rischio.  

Un FEO/PGL può essere definito maligno solo in presenza di metastasi 

FEO/PGL  metastatico o 
  non metastatico  
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Minicorso:  
Feocromocitoma Paraganglioma 

Al presente, non esiste una cura efficace per il FEO/PGL maligno. 
Ogni tipo di terapia è da considerare palliativo. 

La terapia del FEO/PGL maligno è rivolta a: 
-  Alleviare i sintomi 
-   Ridurre la liberazione di catecolamine 
-   Prolungare la sopravvivenza del paziente 

La progressione della malattia metastatica nel paziente con FEO/PGL 
maligno è estremamente variabile 

Non esistono Linee Guida per la terapia del paziente con FEO/PGL maligno 

Il FEO/PGL metastatico è molto raro: 100-200 nuovi casi/anno negli USA  
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Minicorso:  
Feocromocitoma Paraganglioma 

Opzioni Terapeutiche 
Chirurgia 
 
Terapia Radiometabolica 
 
Chemioterapia 
 
Terapia Biologica 
 
Terapia Medica 
 
Radioterapia 
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Minicorso:  
Feocromocitoma Paraganglioma 

Chirurgia: Rimozione del tumore primitivo   

Rimozione di metastasi per via chirurgica o con tecniche citoriduttive 
(embolizzazione arteriosa, chemoembolizzazione, radiofrequenze)  

Roman-Gonzalez,  Ann Surg 2017 
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Minicorso:  
Feocromocitoma Paraganglioma 

Terapia Radiometabolica: I131-MIBG (1,59 MBq/µg) 

van Hulstejin, Clin Endocrinol 2014 
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Minicorso:  
Feocromocitoma Paraganglioma 

van Hulstejin, Clin Endocrinol 2014 

Terapia Radiometabolica: I131-MIBG (1,59 MBq/µg) 
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Minicorso:  
Feocromocitoma Paraganglioma 

Terapia Radiometabolica: I131-MIBG (1,59 MBq/µg) 

Beneficio clinico nel 30% dei pazienti 

2 studi riportano una sopravvivenza a 5 anni del 45 e 64% 
2 studi riportano un PFS di 23.1 e 28.5 mesi 

Tossicità ematologica: 87% neutropenia, 83% trombocitopenia  

Bassa attività specifica con alta quota di MIBG fredda.  

I131- Iobenguane (92.5 MBq/µg) (studio multicentrico, open label, fase 2) 

50/68 pts hanno ridotto del 50% gli antiipertensivi, 30% risposte parziali, 68% 
malattia stabile anche dopo 12 mesi 
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Minicorso:  
Feocromocitoma Paraganglioma 

Terapia Radiometabolica: 177Lu-DOTATATE, 90Y-DOTATE,  

177Lu-DOTATATE 
 
20 pts,  a 3 mesi 
 
29% risposta parziale 
 
50% stable disease 
 

Kong JCEM 2017 
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Minicorso:  
Feocromocitoma Paraganglioma 

Chemioterapia: Ciclofosfamide, Vincristina, Dacarbazina (CVD)  

Niemeijer et al. Clin Endocrinol, 2015 

Metanalisi: 4/459 studi potenziali. 50 Pts 

Risposta in circa il 37% 

Risposta in circa il 40% 



Roma,	8-11	novembre	2018	

	

Minicorso:  
Feocromocitoma Paraganglioma 

Hereditary PH/PGL 

MAP	KINASE	

Neuroendocrine	

differentiation	

RET/
NF1 

PSEUDO-HYPOXIA	

Adhesion	 Glycolysis	

SDHx	 VHL	

Neuronal	differentiation	

MAX/
TMEM 
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Minicorso:  
Feocromocitoma Paraganglioma 

Jimenez C. Frontiers Endocrinol 2018 
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Minicorso:  
Feocromocitoma Paraganglioma 

Sunitinib, Pazopanib:  
 Bloccano i recettori di:  VEGF-1, -2, -3  
    PDGF-α , -β  
    c-kit 
    fms-related tirosina Kinasi 3 
    RET     

Terapia Biologica 

Sunitinib 

FIRSTMAPP Trial (NCT01371201) 

Ayala-Ramirez, JCEM 2012 
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Minicorso:  
Feocromocitoma Paraganglioma 



Roma,	8-11	novembre	2018	

	

Minicorso:  
Feocromocitoma Paraganglioma 
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Minicorso:  
Feocromocitoma Paraganglioma 

Pazopanib 
  
MC107C, clinicaltrial.gov NCT01340794 
 
6 Patients 
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Minicorso:  
Feocromocitoma Paraganglioma 

Inhibitori di HIF  
 
PT2385:  
testato su pazienti con carcinoma renale avanzato in trial di fase 2   
 
PT 2977:  
Proposta di trial di fase 2 su pazienti con PPGL metastatico, da approvare 

Antiangiogenici: Axitinib: inibitore di VEGFR-2 
  Clinical trial di fase 2 (NCT01967576) su 11 pts 
   36% risposta parziale, 54% malattia stabile 
  Cabozantinib: inibitore di VEGFR-2, RET, c-Met recettore 
  Clinical trial di fase 2 (NCT02302833) in corso 
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Minicorso:  
Feocromocitoma Paraganglioma 

Jimenez C,Frontiers Endocrinol, 2018  
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Minicorso:  
Feocromocitoma Paraganglioma 

Agenti Immunitari 
 
Interferone α-2b: 14 pts, 10 valutati al PERCIST 

Hadoux et al Horm Cancer 2017 

Pembrolizumab (inibitore PD-1) 
  Trial clinico di fase 2 (NCT02721732), arruolamento in corso 
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Minicorso:  
Feocromocitoma Paraganglioma 

Casistica personale 
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Minicorso:  
Feocromocitoma Paraganglioma 

Terapia Medica 

Terapia Antiipertensiva:  α-bloccanti 
    Doxazosina 
    Fenossibenzamina 
    Calcio-antagonisti 
   (βbloccanti) 
   Inibitori della sintesi catecolaminica 
    α-metil-paratirosina 
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Minicorso:  
Feocromocitoma Paraganglioma 

CONCLUSIONI 
La Terapia del Feo/PGL metastatico è palliativa e finalizzata ad alleviare i 
sintomi, ridurre i livelli di catecolamine, prolungare la sopravvivenza 

Esistono varie opzioni terapeutiche, da utilizzare singolarmente o in combinazione  

La terapia deve essere personalizzata in base alle condizioni del paziente ed al 
corso della malattia 

Nuove opzioni terapeutiche sono allo studio ma ulteriori dati sono necessari per 
definire la loro efficacia  

La rarità della malattia suggerisce l’affidamento dei pazienti a centri di 
competenza 
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THM " DIAGNOSI  

1)  Biochimica: positiva se  
 NMN /MN > 3 su plasma o urine 

 
  

Non indicato  studio funzionale:  MIBG, FDOPA o FDG- 
PET. 
Da fare in caso di: sospetto malignità o lesioni multiple 
(PGL) 

Eccezioni:  
#  PPGL piccoli, asintomatici, 
#  HNPGLs 
#  Associati a mutazioni (es. SDHB) 

  NMN plasmatiche o urinarie?  MN plasmatiche  " più sensibili 
Meglio nei pazienti ad alto rischio,  
se metodo analitico e preanalitico adeguato 

2) Imaging anatomico (TC/RMN) 
                        Se positivo 

Scintigrafia 123MIBG: non serve  per confermare la  diagnosi 
Ruolo nell’individuare MTS che possono essere trattate con 131I-MIBG  

Ruolo emergente  della  68 Ga-DOTA-PET nella stadiazione di pazienti con PPGL e genetica 
non nota. F-DOPA meglio in pz con policitemia o con sindrome PGL/FEO (MEN2- NF, MAX) 
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THM  "  TERAPIA    

TERAPIA  pre-operatoria: in tutti i pazienti con PPGL secernente e 
sintomatico:  

Paziente normoteso: non studi controllati se il trattamento migliora la gestione 
intraoperatoria.  Nella pratica: uso di basse dosi ɑ-litico o calcio-antagonista, 
specie se il paziente è a rischio di spasmo coronarico 

1°farmaco:  ɑ-litico  
     Calcio-antagonista: se PA non controllata, se paziente normoteso o   

       se  intolleranza ad ɑ-litico  
     Beta-bloccante (sempre dopo ɑ-blocco) solo se tachicardia. 

Gestione  intraoperatoria : rischio di instabilità emodinamica (iper-ipotensione), tachiaritmie e 
spasmi coronarici. Fattori di rischio:  diam > 4 cm, valori elevati di metanefrine, ipertensione 
non controllata pre-intervento   

Importanza della gestione da parte di team anestesiologico-
chirurgico con esperienza 
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THM " CHIRURGIA    

#  Approccio Retroperitoneale posteriore  

COME:  surrenectomia mini-invasiva endoscopica 

PRO 
-  Accesso diretto al surrene 
-  Accesso  extraperitoneale 
-  OK per  pregressa chir. addominale 
-  OK in caso di surrenectomia bilat. 

Contro:  
-  Campo operatorio ristretto 
-  No  in  caso di  BMI > 40 
-  No per  lesioni > 6-7 cm. 

#  Approccio Transperitoneale laterale 

Di scelta  per lesioni > 6 cm,  soggetti BMI > 45 

&  Chirurgia  Tradizionale LAPARATOMICA:  dimensioni > 7 cm,  sospetto malignità, 
esiti cicatriziali  di chirurgia maggiore e dimensioni che non consentono approccio posteriore    
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Pro:  Visione in 3D, assenza di tremore 
-  Tumori  grandi dimensioni 
-  Lesioni retrocavali  
-  Anomalie vascolari 

Contro:  
-Costi  
-Aumento tempi operatori  

CHIRURGIA ROBOTICA 

surrenalectomia “adrenal sparing” Da valutare in caso di feo bilaterale  

#  Approccio personalizzato al singolo paziente; l’esperienza e la 
preferenza del chirurgo devono guidare la scelta dell’approccio 

THM " CHIRURGIA    
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THM " GENETICA   

Quando fare la valutazione genetica?  

Angela, 67 anni: analisi genetica ?  SI 

SEMPRE.   In particolare se: 
-   Insorgenza in giovane età  
-  Bilaterale 
-  Maligno 
-  Extrasurrenalico 
-  Familiarità   

Tumore con la maggior frequenza di 
mutazioni genetiche: 30% dei casi  
 
Informazioni importanti su: 
- follow-up  (specie se mutazioni SDHx,..) 
- patologie coesistenti 
- Screening e diagnosi precoce nei 
familiari 

COME? In laboratori accreditati. Sempre con il consenso del paziente. 
Studio dei geni coinvolti seguendo algoritmo di sospetto.  
Sempre più diffusa l’analisi con metodiche Next Generation Sequencing  
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THM" TERAPIA  FPPGL  Maligno  

La terapia deve essere personalizzata: in base alle condizioni del paziente ed al 
corso della malattia. Fondamentale l’analisi genetica: l’eventuale mutazione 
genetica può condizionare approcci terapeutici e di follow-up  molto diversi 

Unico criterio di malignità: presenza di metastasi  
PPGLS maligno è raro; mancano LG sul trattamento 

Malattia deve essere gestita in team multidisciplinare e in centri con esperienza 

  DIVERSE OPZIONI TERAPEUTICHE 
%  Chirurgia:  tumore primitivo  e metastasi  / *terapie locoregionali 
%  Terapia  RADIOMETABOLICA: I131-MIBG  o  177Lu-DOTATATE, 90Y-DOTATE 
%  Terapia biologica:  Sunitinib, Pazopanib,   inibitori di HIF  
                                     INF, Inibitore PD-1 (Pembrolizumab)    
%  Chemioterapia: Ciclofosfamide, Vincristina, Dacarbazina (CVD)  
%  Terapia anti-ipertensiva (ottimizzare  prima di manovre invasive) 

 
 


