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Tanim:

4

Pheochromocytoma

Feokromasitoma adrenal
medulla kromafin Healthy Pheochromocytoma
hiicrelerinden kaynaklanan
ve katekolamin salgilayan
tiumorlerdir.

Adrenal ; Too much adrenaline
gland £ released from
; adrenal gland




Tanim:

R Noral krest kromafin
hiicrelerinden
kaynaklanir.

R Katekolamin salgilar.

® En cok abdomen,
paraaortik bolge, mesane,
bobrek, karacigerde
bulunur.




Insidans:

R Normal popiilasyondaki yillik
insidans 1-2/1.000.000"dir.

R En sik 30-50 yas arasinda
ortaya cikar.

R Kadin ve erkekte esit oranda

increased amounts of

goruliir. o aecholamines kgt o,
o 0 : and n-o:adrenaline.' Hypertension may be
&R Timor noradrenalin, = [ episodicorsustained
adrenalin, dopamin ve aktif \ @

noropeptitler salgilar.

Vasoconstriction increases peripheral
resistance and blood pressure,




Semptom ve Bulgular:

Feokromositoma triadi:

R Epizodik bas agris1 ( %90 ),
R Terleme ( % 60-70 ),
R Tasikardi (% 64 ).

Headache

Sweating
and fiyshing



Paroksismal Nobetler:

Ataklar genellikle carpinti ve nefes almada
zorluk seklinde baslar.

Bas agris1 (%60-80), terleme (%50), carpinti
(%50) gorilur.

Nobetlerde anksiyete, korku, gogis ve karin
agrisi, bulant1 kusma, tasikardr eslik eder.

Nobet sonu genellikle ates basmasi, yiiz
kizarmas: olur.

Birka¢ dakika-saat Sortalama 15-60 dakika)
siren ataklar kendiliginden ya da fiziksel
aktivite ile ortaya cikabilir.

Anxiety

Nausea

Palpitations/
chest pains
Weakness
Epigastnic
pain

Tremor



Hipertansiyon:

R Hipertansiyon nedenleri icinde feokromasitoma nadir
bir rol oynarken, feokromasitoma hastalarinin biiytik
kisminda hipertansiyon mevcuttur.

R Eger HT yoksa Feokrositoma olma ihtimali diistiktiir.



Hipotansiyon:

R Hipotansiyon (ortostatik/paroksismal) bir cok hastada
meydana gelebilir.

R Plazma voliimiinde azalma olusur.

& Uzun siireli katekolamin stimiilasyonu nedeniyle
postural refleks kaybi1 meydana gelir.

R Tiimorden adrenomedullin salgilanir (vazodilatator
noropeptid).



Kardiyak Bulgular:

R Katekolaminler ve hipertansiyona baglidir.

R Angina pectoris, akut myokard infarktiisti, koroner
arter hastalig1 sik goriilen bulgulardir.

R Ritm bozukluklar1 goriliir.
R Konjestif, hipertrofik kardiyomyopatiler olusabilir.
R Kardiyojenik pulmoner ddem gelisebilir.



Metabolik ve Hematolojik degisiklikler:

R Bazal metabolizma ve sempatik aktivasyonda artis.
R Sicak intoleransi, asir1 terleme, ates, kilo kayba.

R Kahverengi yag dokusunda artis.

R Akromegali (ACTH, CRH, GHRH artar).

R Hiperparatiroidizm, hiperkalsemi (PTH).

R Htc artar (Eritropoetin).



Gastrointestinal sistem bulgularz:

R Bulanti, kusma, karin agrisi sik goriiliir.

R Konstipasyon ve diare goriiliir.

X % 15-20 hastada kolelithiazis gelisebilir.

R Ttm bu bulgular feokromasitomanin ¢ikarilmasiyla

kaybolur.



Feokromasitoma diistindiiren durumlar:

R Hiper adrenerjik nobet (carpinty, terleme, bas agrisi, titreme,

solukluk).
R Direncli hipertansiyon.

R Katekolamin salgilayan tiimorler (6rnegin MEN2, NF, VHL)
icin ailesel yatkinlik.

R Radyolojik incelemede adrenal kitle saptanmasi
R Ailede feokromositoma oykiisti



Feokromasitoma diistindiiren durumlar:

R Hipertansiyon ve yeni baslangicl veya atipik diabetes
mellitus.

R Anestezi, ameliyat, ya da anjiyografi sirasinda sok veya
ag1ir pressoOr cevaplar.

R Geng yasta hipertansiyon baslangici (6rnegin, <20 yas).
& Idiyopatik dilate kardiyomiyopati.



Feokromasitoma diistindiiren durumlar:

43 hasta ile yapilan bir ¢calisma, DEHAB ile Feokromasitoma arasindaki iliskiyi
arastirmis.
Feokromasitomali hastalarin %21’inde DEHAB tespit edilmis.

Horm Metab Res. 2016 May 12. [Epub ahead of print]

Attention Deficit Hyperactivity Disorder in Pediatric Patients with Pheochromocytoma and Paraganglioma.
Batsis M, Daqalakis U, Stratakis CA', Prodanov T2, Papadakis GZ2, Adams KZ, Lodish M', Pacak K2.

# Author information

Abstract
The aim of the study is to evaluate if there is an association between attention deficit hyperactivity disorder (ADHD) and the diagnosis of

pheochromocytoma/paraganglioma (PHEO/PGL) in pediatric patients. A case series study of 43 patients under the age of 18 with PHEO/PGL
tumors who were evaluated at the National Institute of Health between January 2006 and May 2014 is reported. Prior diagnosis of ADHD and
treatment course with stimulant medications was recorded. Patient symptoms. catecholamine and metanephrine levels, tumor characteristics, and
genetic analyses for syndromes associated with PHEO/PGL were evaluated. A chi-squared test was used to assess the prevalence of ADHD in
the PHEO/PGL patients compared to the general population. Nine out of 43 (21%) of patients diagnosed with PHEO/PGL had been diagnosed with
ADHD prior to tumor identification. Four of the 9 patients had been treated with amphetamine, dextroamphetamine, and/or methylphenidate,
potentially exacerbating an adrenergic crisis. In addition, 4 patients exhibited hypertension at the initial diagnosis of their PHEO/PGL. Three
patients had resolution of their ADHD symptoms after successful surgical removal of PHEO/PGL. Our study found a prevalence of ADHD in 21% of
our PHEO/PGL patients, significantly higher than 7.2% seen in the general pediatric population. Symptoms of anxiety and difficulty in
concentration in these patients may have been related to their underlying PHEO/PGL and were not recognized as part of the constellation of
symptoms in a child with PHEO/PGL. In pediatric patients with hypertension and ADHD symptomatology, an evaluation to rule out PHEO/PGL is
warranted prior to treatment with stimulant medications.

© Georg Thieme Verlag KG Stuttgart - New York.



Ayiric Tani:

R Hipertiroidi, DM, hipoglisemi.

R Anksiyete, gerilim durumlari, psikoz.

R Vaskiiler bas agrilar1 (migren).

R Karsinoid sendrom, Mastositoz, Norofibromatozis.

R Bazi ilaglar (Amfetamin, kokain, kafein, LSD gibi ilag
ve madde kullanimi).

R Adrenokortikal karsinom ve nonfonksiyonel adrenal
timorler.



Ayiricl Tan

Diabetik Ketoasidoz tablosu ile prezente olan Feokromasitoma olgular: bildirilmis

Case Report

Journal of Investigative Medicine High
Pheochromocytoma Masquerading as gpzﬂ::fo}"ﬁ’iédmm
“Diabetic Ketoacidosis” Medical Research

DOIl: 10.1177/23247096 16646128
hic.sagepub.com

®SAGE

Jeffrey Stephen Hedley, MD', Sidney Law, MD',
Sujoy Phookan, MD', Maria Nien-Feng Lee, MD',
Adriana loachimescu, MD', and Rebecca D. Levit, MD'

Abstract

Diabetic ketoacidosis is a routinely encountered diagnosis in medicine. Physicians are trained early on to lock for precipitants.
Most clinicians assess for medication compliance, infection, ischemia, and the like.' WWe present a case of pheochromocytoma
presenting as “diabetic ketoacidosis.” The case serves as an example for broadening the differential diagnosis for patients
with similar presentations. Additionally, the case helps inform our understanding of the so-called “stress reactions” that are
commonly invoked in clinical rationale.



Tanai:

Biyokimyasal yontemler:

® Idrarda serbest katekolamin ve metabolitleri
R Plazma katekolamin diizeyleri

R Plazma noropeptid diizeyleri

Farmakolojik testler:

R Supresyon testleri

R Provakatif testler

Gortintileme yontemleri:

&R BT

R MRI



Biyokimyasal yontemler:

ar Idrarda serbest katekolamin ve metabolitleri
24 saatlik idrarda Katekolaminler, Metanefrinler, VMA
R Plazma Katekolamin diizeyleri

Plazma NE seviyesi >1500 pg/ml ve E seviyesi >300 pg/ml
olmasi feo icin tanisaldir.

R Plazma Metanefrin diizeyleri

Plazma metanefrin seviyeleri negatif prediktif degeri %100
olan testtir, normal plazma konsantrasyonlari
feokromasitoma tanisini elimine eder.



Biyokimyasal yontemler:

R Norepinefrin> 170 mcg/24 saat
R Epinefrin> 35 mcg/24 saat

&R Dopamin> 700 mcg/24 saat

R Normetanefrin> 900 mcg/24 saat
R Metanefrin> 400 mcg/24 saat

24 saatlik idrarda bir ya da daha fazlasi varsa tanisaldir



Tani

R Guiniimiizde, teknolojik
gelismelere bagli olarak
feokromasitomay1
genetik diizeyde
inceleme, siniflandirma
ve hedefe yonelik ilag
gelistirme cabalar1 var.

m @ Journal of INTERNAL MEDICINE

doi: 10.1111/joim.12507

Precision medicine in pheochromocytoma and
paraganglioma: current and future concepts

® P. Bjorklund', K. Pacak® & ). Crona'

From the ' Department of Surgical Sciences, Uppsala University, Uppsala, Sweden; and *Section an Medical Neuroendocrinology, Program in
Reproductive and Adult Endocrinology, Eunice Kennedy Shrver National Institute of Child Health and Human Development (NICHD),

National Institutes of Health (NIH), Bethesda, MD, USA

Abstract. Bjorklund P, Pacak K, Crona J (Uppsala
University, Uppsala, Sweden; Section on Medical
Neuroendocrinology, Program in Reproductive and
Adult Endocrinology, Eunice Kennedy Shriver
National Institute of Child Health and Human
Development (NICHD), National Institutes of Health
(NIH), Bethesda, MD, USA). Precision medicine in
pheochromocytoma and paraganglioma: current
and future concepts. (Review Symposium). J Intern
Med?2016. doi: 10.1111/j0im.12507.

Pheochromocytoma and paraganglioma (PPGL) are
rare diseases but are also amongst the most
characterized tumour types. Hence, patients with
PPGL have greatly benefited from precision medi-
cine for more than two decades. According to
current molecular biology and genetics-based tax-
onomy, PPGL can be divided into three different
clusters characterized by: Krebs cycle reprogram-

ming with ansamatahalita ansuimulatian ae danla

Categorization into these clusters is highly depen-
dent on mutation subtypes. At least 12 different
syndromes with distinct genetic causes, pheno-
types and outcomes have been described. Genetic
screening tests have a documented benefit, as
different PPGL syndromes require specific
approaches for optimal diagnosis and localization
of various syndrome-related tumours. Genotype-
tailored treatment options, follow-up and preven-
tive care are being investigated. Future new
developments in precision medicine for PPGL will
mainly focus on further identification of driver
mechanisms behind both disease initiation and
malignant progression. Identification of novel
druggable targets and prospective validation of
treatment options are eagerly awaited. To achieve
these goals, we predict that collaborative large-
scale studies will be needed: Pheochromocytoma
may provide an example for developing precision

madinina in avnhan disnancaa that annld altimatale



Supresyon/Stimiilasyon Testleri:

Klonidine supresyon

R Hipotansif sok!

R Feokromasitomali hastalarda supresyon olmaz.
Glucagon stimulasyon

R Hypertansif kriz!

R Feokromasitoma hastalarinda , NE plazma seviyesinin
3 katina ¢ikmasi anlamlidir.



Gortintiileme yontemleri:

R Bilgisayarli Tomografi :

Stirrenal yerlesimli ve 1 cm’den biiytiik tiimorlerde yararlidir.
(sensivite % 98-100)

Ekstra-adrenal feokromasitomada sensivite 90% * dur.

R MRI:

Adrenal dis1 feokromasitomay1 saptamada daha degerlidir.
(sensitivite: % 100)

Cocuklar ve hamile veya emziren kadinlarda daha gtivenilir.



Gortintiileme yontemleri:




Gortintiileme yontemleri:




Tedavi:

R Katekolamin blokaj: i¢in;

Fenoksibenzamin (uzun etkili a bloker) :

Reseptorleri irreversibl bloke eder.

(Dibenzyline, Dibenzyran 5-10 mg) 2x10 mg baslanir

Doz 1-3 giinliik aralarla 10-20 mg artirilarak 60-80 mg a c¢ikalir.



Propranalol (Beta-adrenerjik bloker):

R Uygun alfa blokaj saglandiktan sonra tasikardi olusursa
beta bloker baslanir.

R Vazokonstriiktif alfa blokajdan 6nce vazodilator beta2
reseptorleri bloke edilirse alfa blokerler cok hassaslasir ve
NE yiiksekligine bagli olarak hipertansif kriz baslayabilir.

R Supraventrikiiler aritmi tedavisinde propranolol 4x10 mg
etkilidir



Kalsiyum kanal blokerleri:

R Vazodilatasyon yaparak ve hiicreye Ca girisini
engelleyerek tiimorden KA sekresyonunu 6nlerler.

R Nikardipin 3x20-40 mg oral yada stirekli salinim preparati
2x30-60 mg verilir.

R Nifedipin de yavas salimimli preparat: 1-2x30-60 mg
verilebilir.

R Stiirekli salinimli verapamil preparat: da 1x120-240 mg oral
olarak kullanilabilir



Katekolamin sentez inhibitorii:

R Metirozin

Tirozin hidroksilaz inhibitoriidiir, inoperabl ve malign
feokromasitomal1 hastalarda kullanilir.

Oral olarak 4x250 mg baslanir ve 3-4 giindebir doz
artirilarak maksimal giinliik doz olan 4 gr a ¢ikilir.



L.aparoscopic bilateral cortical-sparing adrenalectomy
for pheochromocytoma

Benjamin R. Biteman® - James A. Randall®! - Fred Brody'

Received: 2 December 2015 /{Accepted: 2 April 2016
© Springer Science+Business Media New York 2016

Conclusion Laparoscopic adrenalectomy 1s the gold
standard for removal of benign lesions of the adrenal
gland. Bilateral pheochromocytomas are more common
in the presence of hereditary conditions such as MEN
and von Hippel-Lindau and should be ruled out [8., 10].
The risk of Addisonian crisis and lifelong steroid
replacement should prompt cortical preservation with
bilateral disease [9]. Laparoscopic bilateral partial
adrenalectomies should be considered in patients with
bilateral pheochromocytomas [6]. Finally, all patients
undergoing phecochromocytoma excision require lifelong
follow-up to monitor for recurrence.



Acil Yaklasim:

Feokromasitomaya bagh hipertansiyonda;

R Selektif postsinaptik a-1 blokerler;
-Prazosin

-Terazosin

-Doksazosin kullanilir

R 0o ve P bloker;
-Labetolol HT kontroliinde kullanilir

R Ca kanal blokeri;
-Nikardipin paroksismal HT"da iyi tolere edilir. Koroner vazospazmi 6nler.



Acil Yaklasim:

R Nitroprusside;
-Hem arter hem de venleri genisletir

-Baslangi¢c dozu dakikada 0,25 ile 0,5 mcg/kg 'dur.
Titre edilerek 8- 10 mcg/kg maksimum doz.

R Nitroglycerin
-Arteriolardan daha ¢ok venoz dilatasyon yapar.
-Nitrogliserin ilk dozu 5 mcg/dk.

® Clevidipin
-Refleks tasikardiye neden olmaz.
-Baslangic dozu 1 mg/saat



