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PRIMARY ALDOSTERONISMPRIMARY ALDOSTERONISM

Screen:   Serum Aldosterone/PRAScreen:   Serum Aldosterone/PRA

Diagnosis:   Diagnosis:   

1)  Hypertension1)  Hypertension

2)  Hypokalemia  (salt replete)2)  Hypokalemia  (salt replete)

3) Suppressed PRA3) Suppressed PRA

4)  Elevated Aldosterone excretion rate 4)  Elevated Aldosterone excretion rate 

MINERALOCORTICOID HYPERTENSIONMINERALOCORTICOID HYPERTENSION



MINERALOCORTICOID HYPERTENSIONMINERALOCORTICOID HYPERTENSION

Auchus R.J. Curr. Card. Reports, 2005  



LICORICELICORICE--INDUCED HYPERTENSIONINDUCED HYPERTENSION

CortisolCortisol CortisoneCortisone
11 11 --oh Dehydroxygenaseoh Dehydroxygenase

GlycyrrhizicGlycyrrhizic
AcidAcid



PRIMARY ALDOSTERONISMPRIMARY ALDOSTERONISM

•• Unprovoked hypokalemiaUnprovoked hypokalemia

•• Diuretic sensitivity Diuretic sensitivity 
(hypernatremia = volume expansion)(hypernatremia = volume expansion)

•• Inappropriately Inappropriately ““normalnormal”” KK++ (e.g. ACE Rx + K(e.g. ACE Rx + K++-- 
sparing diruetic)sparing diruetic)

MINERALOCORTICOID HYPERTENSIONMINERALOCORTICOID HYPERTENSION
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APA Localization:APA Localization:
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Adrenal Vein CatheterizationAdrenal Vein Catheterization

••

AA--585/C585/C--360360
(1.6)(1.6)

AA--2672/C2672/C--334334

(8)(8)

IVC: AIVC: A--45/C45/C--2424

(1.9)(1.9)
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AdrenalAdrenal HypertensionHypertension

PheochromocytomaPheochromocytoma::

Screening Screening teststests 
ConfirmatoryConfirmatory teststests 
ImagingImaging assessmentassessment
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PheochromocytomaPheochromocytoma-- EpidemiologyEpidemiology

IncidenceIncidence
•• 11--2 / 100.000 2 / 100.000 adultsadults per per yearyear ((Beard CM, 1983)Beard CM, 1983)

•• <1 / 100.000 <1 / 100.000 adultsadults per per yearyear ((StenstromStenstrom, 1986), 1986)

PrevalencePrevalence
•• 0,05% per 2031 0,05% per 2031 autopsiesautopsies ((McNeilMcNeil, 2000), 2000)



PheochromocytomaPheochromocytoma -- EpidemiologyEpidemiology

PrevalencePrevalence of of pheochromocytomapheochromocytoma
in in hypertensivehypertensive patientspatients
•• 0,1 0,1 –– 0,6%0,6% ((MannelliMannelli, 1999; , 1999; OmuraOmura, 2004), 2004)
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PheochromocytomaPheochromocytoma -- EpidemiologyEpidemiology

PrevalencePrevalence of of secondarysecondary hypertensionhypertension
•• 5 5 –– 9,1%9,1% ((GremingerGreminger, 2003; , 2003; OmuraOmura 20042004))

PrevalencePrevalence of of pheochromocytomapheochromocytoma in in 
secondarysecondary hypertensionhypertension

•• 6%6% ((OmuraOmura, 2004), 2004)



•• PatientsPatients withwith refractoryrefractory hypertensionhypertension

•• PatientsPatients withwith paroxysmalparoxysmal hypertensionhypertension

•• HypertensionHypertension in in youngyoung ageage

PheochromocytomaPheochromocytoma -- EpidemiologyEpidemiology



NEJM, 355, 4, 2006NEJM, 355, 4, 2006



PheochromocytomaPheochromocytoma -- EpidemiologyEpidemiology
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Persistent
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pressure

Bravo, 2003Bravo, 2003

Mannelli, 1999Mannelli, 1999

PheochromocytomaPheochromocytoma –– BloodBlood pressurepressure



PheochromocytomaPheochromocytoma -- EpidemiologyEpidemiology

•• PatientsPatients withwith refractoryrefractory hypertensionhypertension

•• PatientsPatients withwith paroxysmalparoxysmal hypertensionhypertension

•• HypertensionHypertension in in youngyoung ageage



Prevalenza ipertensione in Italia: Prevalenza ipertensione in Italia: 
Studio Studio RifleRifle (1978(1978--1984)1984)
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ManifstationsManifstations and and occurrencesoccurrences 
suggestive of a suggestive of a pheochromocytomapheochromocytoma

•• episodicepisodic symptomssymptoms of of headachesheadaches, , tachycardiatachycardia, and , and diaphoresisdiaphoresis
•• family family historyhistory of of pheochromocytomapheochromocytoma (MEN, VHL, NF1, PGL 1(MEN, VHL, NF1, PGL 1--4 4 

syndromessyndromes) ) 
•• IncidentallyIncidentally discovereddiscovered adrenaladrenal massmass
•• unexplainedunexplained paroxysmsparoxysms of of tachytachy--bradyarrhythmiasbradyarrhythmias and/or and/or 

hypertensionhypertension duringduring intubationintubation, , inductioninduction of of anesthesiaanesthesia, , parturitionparturition, , 
•• ProlongedProlonged and and unexplainedunexplained hypotensionhypotension after after anan operationoperation; ; 
•• AdverseAdverse cardiovascularcardiovascular responsesresponses toto ingestioningestion, , inhalationinhalation or or 

injectioninjection of of certaincertain drugsdrugs includingincluding anestheticanesthetic agentsagents, , histaminehistamine, , 
glucagonglucagon, , tyraminetyramine, TRH, ACTH, , TRH, ACTH, antidopaminergicantidopaminergic agentsagents, , 
naloxone,  naloxone,  phenothiazinephenothiazine, beta , beta blockersblockers, , guanethidineguanethidine, , trycyclictrycyclic 
antidepressantsantidepressants

•• attacksattacks occurringoccurring duringduring exertionexertion, , strainingstraining, , coituscoitus, or , or micturitionmicturition..



PrevalencePrevalence of of pheochromocytomapheochromocytoma in 339 in 339 
incidentallyincidentally discovereddiscovered adrenaladrenal massesmasses

Pheochromocytoma
Other diagnoses

S.C. Endocrinologia, 1987 S.C. Endocrinologia, 1987 -- 20052005

5%5%



ManifestationsManifestations and and occurrencesoccurrences 
suggestive of a suggestive of a pheochromocytomapheochromocytoma
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•• AdverseAdverse cardiovascularcardiovascular responsesresponses toto ingestioningestion, , inhalationinhalation or or 

injectioninjection of of certaincertain drugsdrugs includingincluding anestheticanesthetic agentsagents, , histaminehistamine, , 
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PheochromocytomaPheochromocytoma –– diagnosticdiagnostic teststests

•• Plasma Plasma catecholaminescatecholamines
•• UrinaryUrinary catecholaminescatecholamines
•• Total Total urinaryurinary metanephrinesmetanephrines
•• UrinaryUrinary fractionatedfractionated metanephrinesmetanephrines
•• Plasma Plasma metanephrinesmetanephrines
•• ChromograninChromogranin AA



PLASMA CATECHOLAMINESPLASMA CATECHOLAMINES

•• SensitivitySensitivity 67% 67% -- 94%  94%  LendersLenders, 1995, 1995

•• False False positivespositives
EmotionalEmotional stressstress
Congestive Congestive heartheart failurefailure

Thomas JA, Am J Thomas JA, Am J CardiolCardiol. . 1978;  1978;  
CryerCryer PE. PE. N N EnglEngl J Med. 1980J Med. 1980



SensitivitiesSensitivities and and specificitiesspecificities of of biochemicalbiochemical teststests forfor diagnosisdiagnosis 
of of pheochromocytomapheochromocytoma

sensitivitysensitivity specificityspecificity

Plasma free Plasma free 
metanephrinesmetanephrines

99%  (211/214)99%  (211/214) 89%   (575/644)89%   (575/644)

Plasma Plasma catecholaminescatecholamines 84%   (178/212)84%   (178/212) 81%   (523/643)81%   (523/643)

Urine Urine fractionatedfractionated 
metanephrinesmetanephrines

97%  (102/105)97%  (102/105) 69%   (310/452)69%   (310/452)

Urine Urine catecholaminescatecholamines 86%  (151/175)86%  (151/175) 88%   (471/535)88%   (471/535)

Urine total Urine total 
metanephrinesmetanephrines

77%  (88/114)77%  (88/114) 93%   (170/183)93%   (170/183)

Urine Urine vanillylmandelicvanillylmandelic 
acidacid

64%  (96/151)64%  (96/151) 95%   (442/465)95%   (442/465)

modificata da modificata da LendersLenders, , AnnAnn. N.Y. . N.Y. AcadAcad. Sci, 2002. Sci, 2002



ImprouvementImprouvement in in radiologicalradiological 
technologytechnology and and geneticgenetic assessmentassessment

Limits of Limits of currentcurrent diagnosticdiagnostic testingtesting



Plasma Plasma fractionatedfractionated metanephrinesmetanephrines

•• ProducedProduced almostalmost exclusivelyexclusively byby the the intratumoralintratumoral 
metabolismmetabolism of of catecholaminescatecholamines

•• ProducedProduced continuouslycontinuously, and , and independentlyindependently of of 
variationvariation in in exocytoticexocytotic catecholaminecatecholamine releaserelease

•• IndependentIndependent fromfrom relevantrelevant increasesincreases in in 
catecholaminecatecholamine releaserelease fromfrom autonomousautonomous nervousnervous 
systemsystem



JAMA, 2002



JCE&MJCE&M, 2003, 2003



OptimizingOptimizing the the measurementmeasurement of plasma and of plasma and 
urine urine fractionatedfractionated metanephrinesmetanephrines ((toto reduce reduce 
false false positivespositives))

EstablishingEstablishing appropriate cut off appropriate cut off valuesvalues forfor thethe
differentdifferent groupsgroups of of patientspatients at at riskrisk

ChoiceChoice of of biochemicalbiochemical testingtesting directeddirected byby the the 
degreedegree of of clinicalclinical suspicionsuspicion

PerformPerform additionaladditional biochemicalbiochemical testingtesting



OptimizingOptimizing the the measurementmeasurement of plasma and of plasma and 
urine urine fractionatedfractionated metanephrinesmetanephrines ((toto reduce reduce 
false false positivespositives))

EstablishingEstablishing appropriate cut off appropriate cut off valuesvalues forfor thethe
differentdifferent groupsgroups of of patientspatients at at riskrisk

ChoiceChoice of of biochemicalbiochemical testingtesting directeddirected byby the the 
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HoweverHowever, the , the false positive ratefalse positive rate withwith traditionaltraditional interpretationinterpretation of of fractionatedfractionated 
plasma plasma metanephrinemetanephrine measurementsmeasurements waswas 16.3% (22/135, 95% CI, 11.0%, 23.4%) 16.3% (22/135, 95% CI, 11.0%, 23.4%) 
and and thatthat of the of the ageage--adjustedadjusted score score waswas significantlysignificantly lowerlower at 3.0%at 3.0% (4/135, 95% (4/135, 95% 
CI, 1.2%, 7.4%) (p < 0.001 CI, 1.2%, 7.4%) (p < 0.001 usingusing McNemarMcNemar's test).'s test).
ConclusionConclusion: An : An adjustmentadjustment forfor ageage in the in the interpretationinterpretation of of resultsresults of of 
fractionatedfractionated plasma plasma metaNephrinesmetaNephrines maymay significantlysignificantly decreasedecrease false false positivespositives 
whenwhen usingusing thisthis test test toto excludeexclude sporadicsporadic pheochromocytomapheochromocytoma..
SuchSuch improvementsimprovements in false positive rate in false positive rate maymay resultresult in in savingssavings of of expendituresexpenditures 
relatedrelated toto ConfirmatoryConfirmatory imagingimaging..

BMC Endocrine BMC Endocrine disordersdisorders, 2005, 2005



OptimizingOptimizing the the measurementmeasurement of plasma and of plasma and 
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J J CE&MCE&M, 2003,, 2003,



ClonidineClonidine
suppressionsuppression testtest

EisenhoferEisenhofer, , JCE&MJCE&M, 2003, 2003



ChromograninChromogranin AA

GrossrubatscherGrossrubatscher, 2006, 2006
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PheochromocytomaPheochromocytoma -- LocalizationLocalization --

•• CTCT
•• MRIMRI
•• MIBG MIBG ScintigraphyScintigraphy
•• OctreoscanOctreoscan
•• PET            18FPET            18F--fluorodeoxyglucosefluorodeoxyglucose

11C11C--hydroxyephedrinehydroxyephedrine
[18F]DOPA[18F]DOPA
66--[18F][18F]fluorodopaminefluorodopamine



PheochromocytomaPheochromocytoma -- LocalizationLocalization --

•• CTCT
•• MRIMRI
•• MIBG MIBG scintigraphyscintigraphy
•• OctreoscanOctreoscan
•• PET             [18F]FDG PETPET             [18F]FDG PET

[[1111C]C]--hydroxyephedrinehydroxyephedrine
[[1818F]DOPAF]DOPA
[[1818F]DAF]DA



PheochromocytomaPheochromocytoma localization localization --
Conventional imagingConventional imaging

CT CT 

RM RM 

SensitivitySensitivity 9393--100% 100% 

SpecificitySpecificity 70%70%

IntraadrenalIntraadrenal pheochromocytomapheochromocytoma

ExtraadrenalExtraadrenal pheochromocytomapheochromocytoma

CT         sensitivity 90%  (CT         sensitivity 90%  (MannelliMannelli, 1999), 1999)
RM     > sensitivity in RM     > sensitivity in extraadrenalextraadrenal pheochomocytomapheochomocytoma

(Francis, 1996)(Francis, 1996)









PheochromocytomaPheochromocytoma -- LocalizationLocalization --

•• CTCT
•• MRIMRI
•• MIBG MIBG scintigraphyscintigraphy
•• OctreoscanOctreoscan
•• PET             [18F]FDG PETPET             [18F]FDG PET

[[1111C]C]--hydroxyephedrinehydroxyephedrine
[[1818F]DOPAF]DOPA
[[1818F]DAF]DA



FunctionalFunctional imagingimaging

Extra Extra adrenaladrenal lesionslesions

Multiple Multiple lesionslesions

MetastasesMetastases



MIBG MIBG ScintigraphyScintigraphy

•• CatecholamineCatecholamine analoganalog
•• usesuses the the amineamine precursorprecursor 

uptakeuptake and and storagestorage mechanismmechanism
•• 123123I or I or 131131II
•• SensitivitySensitivity 83 83 –– 100%100%
•• SpecificitySpecificity 95 95 –– 100%100%
•• False False negativesnegatives and false and false 

positivespositives



MetaiodobenzylguanidineMetaiodobenzylguanidine scintigraphyscintigraphy in in 
patients with patients with pheochromocytomapheochromocytoma

GrossrubatscherGrossrubatscher E, 2002E,  2002



OctreoscanOctreoscan

•• LowLow sensitivitysensitivity
•• More More effectiveeffective in in 

detectingdetecting 
malignantmalignant, , 
metastaticmetastatic pheopheo 
thanthan benignbenign, , 
intraadrenalintraadrenal 
lesionslesions

•• ComplementaryComplementary 
rolerole



PheochromocytomaPheochromocytoma -- LocalizationLocalization –– 
FDG FDG -- PETPET

ShulkinShulkin, , RadiologyRadiology 19991999



EzuddinEzuddin, , ClinClin NuclNucl MedMed, 2005, 2005



FeocromocitomaFeocromocitoma -- Localizzazione Localizzazione –– 
FDG FDG -- PETPET

••FDG PET FDG PET èè indagine soggetta a falsi negativiindagine soggetta a falsi negativi
in pazienti con in pazienti con feocromocitomafeocromocitoma
••La visualizzazione di un La visualizzazione di un feocromocitomafeocromocitoma con FDG PET con FDG PET 
non indica che la lesione sia malignanon indica che la lesione sia maligna
••FDG PET non FDG PET non èè indagine specifica per indagine specifica per feocromocitomafeocromocitoma
••FDG PET non ha un ruolo primario nella localizzazioneFDG PET non ha un ruolo primario nella localizzazione
del del feocromocitomafeocromocitoma
••FDG PET può essere indagine aggiuntiva rispetto ad FDG PET può essere indagine aggiuntiva rispetto ad 
altre metodiche di altre metodiche di imagingimaging quando queste siano negativequando queste siano negative



FeocromocitomaFeocromocitoma -- Localizzazione Localizzazione –– 
((1111C) C) idrossiefedrinaidrossiefedrina

TrampalTrampal, , radiologyradiology 20042004



FeocromocitomaFeocromocitoma -- Localizzazione Localizzazione 
((1818F) DOPAF) DOPA

HoegerleHoegerle, , radiologyradiology 20022002



NIH NIH ConferenceConference, , AnnAnn InternIntern MedMed, 2001, 2001

FeocromocitomaFeocromocitoma -- Localizzazione Localizzazione 
((1818F) DAF) DA



Massimo TerzoloMassimo Massimo TerzoloTerzolo

ADRENAL HYPERTENSIONADRENAL HYPERTENSION

IndicationsIndications forfor and and outcomeoutcome 
of of surgicalsurgical treatmenttreatment



Laparoscopic adrenalectomy has become the Laparoscopic adrenalectomy has become the 
procedure of choice for small benign lesions. procedure of choice for small benign lesions. 
Compared with open adrenalectomy, it appears to Compared with open adrenalectomy, it appears to 
achieve superior results in terms of recovery, achieve superior results in terms of recovery, 
cosmesis and morbidity.cosmesis and morbidity.

British Journal of Surgery 2004; 91: 1259British Journal of Surgery 2004; 91: 1259––12741274



ADRENAL DISORDERS THAT MAY BE TREATED ADRENAL DISORDERS THAT MAY BE TREATED 
LAPAROSCOPICALLYLAPAROSCOPICALLY

Young WF, Current opinion in Endocrinology and Diabetes 1999



Reported contraindications toReported contraindications to LALA included unacceptable included unacceptable 
cardiopulmonary riskcardiopulmonary risk andand uncorrectableuncorrectable oror untreated untreated 
coagulopathycoagulopathy. . 

ObesityObesity and and previous abdominal surgery were not previous abdominal surgery were not 
considered as contraindicationsconsidered as contraindications..

ManyMany series reportedseries reported thatthat the maximal the maximal sizesize ofof 
laparoscopically resected tumors rangedlaparoscopically resected tumors ranged 1010––12 cm.12 cm.

Assalia & Gagner, 2004



Assalia A et al, 2004

Bleeding was the most prevalent complication both Bleeding was the most prevalent complication both 
during and after operation. However, need for during and after operation. However, need for 

blood transfusion was only 2.1%.blood transfusion was only 2.1%.



Assalia & Gagner, 2004



Mulatero et al., 2004

Primary Primary AldosteronismAldosteronism

pre-ARR

post-ARR



World Journal of Surgery 2005; 29, 155–159 

Long-term Follow-up after Adrenalectomy for Primary 
Aldosteronism. 
Meyer A, Brabant G, Behrend M

World Journal of Surgery 2005; 29, 155–159 

Long-term Follow-up after Adrenalectomy for Primary 
Aldosteronism.
Meyer A, Brabant G, Behrend M


 

24 patients (15 female and 9 male) with a mean age of 24 patients (15 female and 9 male) with a mean age of 
48.3 48.3 ±± 10.8 yr underwent surgery for PA between 1988 10.8 yr underwent surgery for PA between 1988 
and 2001. All subjects were reexamined with a complete and 2001. All subjects were reexamined with a complete 
clinical workclinical work--up after a mean followup after a mean follow--up period of 86 up period of 86 ±± 48 48 
months.months.


 

Preoperatively, the mean number of antihypertensive Preoperatively, the mean number of antihypertensive 
drugs taken by each patient was 2.3. Potassium drugs taken by each patient was 2.3. Potassium 
supplementation was needed in 12 patients. The supplementation was needed in 12 patients. The 
preoperative mean blood pressure on treatment was preoperative mean blood pressure on treatment was 
143/89 mmHg. 143/89 mmHg. 



At the last followAt the last follow--up,up,
8 patients required no   8 patients required no   
antihypertensive drugs; antihypertensive drugs; 
16 were still 16 were still 
hypertensive (hypertensive (1.2 1.2 
antihypertensive agents antihypertensive agents 
were being taken on were being taken on 
average).average).



Annals of Internal Medicine 135:258-261 2001
Primary aldosteronism: factors associated with normalization 
of blood pressure after surgery. 
Sawka AM, Young WF, Thompson GB, Grant CS, Farley DR, Leibson C, van Heerden JA

Annals of Internal Medicine 135:258-261 2001
Primary aldosteronism: factors associated with normalization 
of blood pressure after surgery.
Sawka AM, Young WF, Thompson GB, Grant CS, Farley DR, Leibson C, van Heerden JA


 

FollowFollow--up in 93 up in 93 patientspatients..


 

HypertensionHypertension resolvedresolved (<140/90 (<140/90 mmHgmmHg withoutwithout 
antihypertensiveantihypertensive drugsdrugs) in 31/93 ) in 31/93 patientspatients (33%).(33%).


 

Of the Of the patientspatients withwith unresolvedunresolved hypertensionhypertension, 61 of 62 (98%) , 61 of 62 (98%) 
hadhad improvedimproved control of control of hypertensionhypertension..


 

FactorsFactors associatedassociated withwith resolutionresolution of of hypertensionhypertension werewere: : 
family history of hypertension in one or no firstfamily history of hypertension in one or no first--degree degree 
relative, preoperative use of two or fewer antihypertensive relative, preoperative use of two or fewer antihypertensive 
agents, younger age, shorter duration of hypertension, higher agents, younger age, shorter duration of hypertension, higher 
preoperative ratio of plasma preoperative ratio of plasma aldosteronealdosterone to plasma to plasma reninrenin 
activity, and a higher 24activity, and a higher 24--hour urinary hour urinary aldosteronealdosterone level.level.




 

From 1994From 1994--2001, 212 consecutive patients (119 women and 93 2001, 212 consecutive patients (119 women and 93 
men) with a mean age of 48 years (26men) with a mean age of 48 years (26--72 yr) and a confirmed 72 yr) and a confirmed 
diagnosis of primary diagnosis of primary hyperaldosteronismhyperaldosteronism underwent a total of underwent a total of 
213 213 transperitonealtransperitoneal operations, consisting of laparoscopic operations, consisting of laparoscopic 
adrenalectomyadrenalectomy in 193 and laparoscopic tumor in 193 and laparoscopic tumor enucleationenucleation in in 
20.20.


 

Conversion to open surgery was necessary in 30 cases Conversion to open surgery was necessary in 30 cases 
(14%) due to bleeding in 8, and adhesions in 22, 16 of which (14%) due to bleeding in 8, and adhesions in 22, 16 of which 
were related to procedure length greater than 3 hours.were related to procedure length greater than 3 hours.



• Postoperatively, 58% of patients had 
normal BP without any treatment. 

• In the other patients medical 
treatment was decreased. 

• Mean systolic and diastolic BP 
decreased 20 to 30 mm. 

• Hypokalemia normalized in all 
patients.



FACTORS ASSOCIATED WITH     FACTORS ASSOCIATED WITH     
POSTPOST--OPERATIVE OUTCOMEOPERATIVE OUTCOME

 PatientPatient’’s ages age

 Duration of hypertensionDuration of hypertension

 Blood pressure response to Blood pressure response to 
spironolactonespironolactone

 Significant lateralization of adrenal Significant lateralization of adrenal 
vein samplingvein sampling

 HistologyHistology







About 50% of patients with 
incidentally detected pheo 
are normotensive or have 
low-grade hypertension.

Mantero et al., 2000
Bulow & Ahren, 2002

Up to 80% of patients with 
unsuspected pheo who 
underwent surgery or 
anesthesia have died.

Kloos et al., 1995

PheochromocytomaPheochromocytoma




 

LaparoscopicLaparoscopic removalremoval of of intraintra-- and and extraextra--adrenaladrenal PHEOsPHEOs isis 
nownow the the preferredpreferred surgicalsurgical procedure.procedure.


 

WithWith adequateadequate pretreatmentpretreatment, , perioperativeperioperative mortalitymortality hashas 
fallenfallen toto lessless thanthan 3%.3%.


 

ThereThere are no are no randomisedrandomised prospectiveprospective studiesstudies thatthat are are largelarge 
enoughenough toto establishestablish the the mostmost effectiveeffective drugdrug regimenregimen beforebefore 
surgerysurgery. . 


 

The major The major aimaim of of medicalmedical pretreatmentpretreatment isis toto preventprevent 
catecholaminecatecholamine--inducedinduced, , seriousserious, and , and potentiallypotentially lifelife-- 
threateningthreatening complicationscomplications duringduring surgerysurgery, , includingincluding 
hypertensivehypertensive crisescrises, , cardiaccardiac arrhythmiasarrhythmias, , pulmonarypulmonary 
oedemaoedema, and , and cardiaccardiac ischaemiaischaemia..




 

EvenEven ifif a a diagnosisdiagnosis isis consideredconsidered in rare in rare lifelife--threateningthreatening 
conditionsconditions stabilisationstabilisation and and electiveelective surgerysurgery isis preferredpreferred, , 
sincesince emergencyemergency tumourtumour resectionresection withoutwithout properproper 
preparationpreparation resultsresults in in poorpoor survivalsurvival. . 


 

After After surgerysurgery, , patientspatients needneed toto bebe under under closeclose surveillancesurveillance 
forfor the first 24 h in the first 24 h in anan intensive or intermediate care intensive or intermediate care unitunit..


 

The The twotwo major major postoperativepostoperative complicationscomplications are are hypotensionhypotension 
and and hypoglycaemiahypoglycaemia..


 

HypertensionHypertension mightmight persistpersist after after surgerysurgery in in nearlynearly 50% of 50% of 
patientspatients..



121 consecutive 121 consecutive patientspatients (68 (68 femalesfemales and 53 and 53 malesmales) ) withwith 
pheochromocytomapheochromocytoma/paraganglioma (/paraganglioma (meanmean ageage at at surgerysurgery of 47.4 of 47.4 ±± 
19.0 19.0 yryr forfor femalesfemales and 47.0 and 47.0 ±± 13.4 13.4 yryr forfor malesmales), ), surgicallysurgically treatedtreated 
betweenbetween 1950 and 1997.1950 and 1997.





PrePre-- and postand post--operative operative 
blood pressures.blood pressures.

 At At diagnosisdiagnosis 85% 85% werewere hypertensivehypertensive; ; lessless thanthan halfhalf hadhad antihypertensiveantihypertensive treatment.treatment.
One One yearyear after after surgerysurgery more more thanthan halfhalf of of patientspatients hadhad hypertensionhypertension, , butbut onlyonly one one thirdthird 

receivedreceived medicalmedical treatment. treatment. 
 At At latestlatest followfollow-- up, 66 of 98 up, 66 of 98 patientspatients withwith initialinitial hypertensionhypertension werewere alivealive (59 (59 ±± 14 14 yryr); 25 ); 25 

of of thesethese 66 66 patientspatients werewere hypertensivehypertensive. . ThirtyThirty--twotwo patientspatients hadhad dieddied at old at old ageage (80 (80 ±± 13 13 
yryr). ). 

 The The survivalsurvival analysisanalysis showedshowed thatthat prepre-- or postor post--operative operative hypertensionhypertension diddid notnot 
influenceinfluence the the riskrisk of of deathdeath in in thisthis cohortcohort versus versus controlscontrols (P > 0.30).(P > 0.30).





 
PheochromocytomaPheochromocytoma can can bebe safelysafely treatedtreated byby surgerysurgery. . 



 
After After successfulsuccessful surgerysurgery, , patientspatients stillstill havehave anan increasedincreased riskrisk of of 
deathdeath comparedcompared withwith the the generalgeneral SwedishSwedish populationpopulation. . 



 
A lifeA life--long followlong follow--up of up of patientspatients withwith screening screening forfor recurrentrecurrent 
tumortumor in in sporadicsporadic casescases and and alsoalso forfor associatedassociated tumorstumors in in 
hereditaryhereditary casescases isis mandatorymandatory. . ThisThis strategystrategy wouldwould alsoalso bebe 
helpfulhelpful in in diagnosingdiagnosing cardiovascularcardiovascular diseasedisease at at anan earlyearly stage.stage.



The rate of recurrence was 17%



Hazard
 

ratios
 

for
 

the risk
 

of recurrence
 

stratified
 

by
 

quartile of 
date of operation.

Amar Amar etet al., 2005al., 2005



Manifestazioni cardiache del Manifestazioni cardiache del 
feocromocitomafeocromocitoma


 

Alterazioni 
elettrocardiografiche:


 
-

 
sovra e sottoslivellamenti

 ST 


 
(quadri pseudonecrotici

 nelle der. ant.)
 -

 
onde T spianate o negative 


 

-
 

segni di ipertrofia o 
sovaccarico


 

Alterazioni del ritmo e della 
conduzione 
 --

 
tachicardia sinusale


 

-
 

aritmie sopraventricolari o 

Potenzialmente 
reversibili  

se la diagnosi è
 precoce

e il trattamento 
adeguato  





Archives of Surgery 2004;139:526-531

Outcome of Laparoscopic Adrenalectomy f or 
Pheochromocytomas vs Aldosteronomas 
Kim AW, Quiros RM, Maxhimer JB, El-Ganzouri AR, Prinz RA

Archives of Surgery 2004;139:526-531

Outcome of Laparoscopic Adrenalectomy f or 
Pheochromocytomas vs Aldosteronomas
Kim AW, Quiros RM, Maxhimer JB, El-Ganzouri AR, Prinz RA


 

RetrospectiveRetrospective analysisanalysis of 149 of 149 patientspatients whowho underwentunderwent 
laparoscopiclaparoscopic adrenalectomyadrenalectomy (LA) (LA) betweenbetween 19931993--2002.2002.


 

75 75 patientspatients (38 women and 37 (38 women and 37 menmen) ) werewere identifiedidentified asas 
havinghaving undergoneundergone LA LA forfor eithereither a PHEO (n=30) or a PHEO (n=30) or anan 
APA (n=45).APA (n=45).


 

BeforeBefore data data analysisanalysis, the , the initialinitial 35 of 149 35 of 149 LAsLAs 
performedperformed werewere excludedexcluded toto account account forfor the the learninglearning 
curve, curve, whichwhich eliminatedeliminated 4 PHEO 4 PHEO patientspatients and 11 APA and 11 APA 
patientspatients. . 




 

ForFor PHEO, LA PHEO, LA waswas associatedassociated withwith the the removalremoval of more of more rightright--sidedsided 
lesionslesions, , largerlarger tumorstumors, , longerlonger operative operative timestimes, and more , and more 
complicationscomplications. . 


 

TrendsTrends towardtoward greatergreater estimatedestimated bloodblood losseslosses and and longerlonger hospital hospital 
staysstays werewere observedobserved forfor PHEO vs APA. PHEO vs APA. 


 

LA LA forfor PHEO PHEO isis associatedassociated withwith a more a more complexcomplex coursecourse thanthan APA.APA.


 
SurgeonsSurgeons shouldshould beginbegin doingdoing LA LA forfor APA APA earlyearly in in theirtheir experienceexperience toto 
avoidavoid the the potentialpotential pitfallspitfalls associatedassociated withwith PHEO.PHEO.
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