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VARON DE 31 ANOS
Natural: Pucallpa

Procedencia : Curimana- Padre Abad
Fecha Ingreso: 03/06/2013
Ocupacion: Agricultor
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FUNCIONES BIOLOGICAS
Apetito: Disminuido Sed: Aumentada
Sueno: Alterado x diarrea Peso: 20kgen7 m
Orinas: Aumentado Deposicion: 5 v/d



ANTECEDENTES

Al nacer tétanos neonatal

Por cuadro de tétanos neonatal

e Hace 15 anos H. Pucallpa, por quemadura
con fuego con necesidad de injerto

e Hace 6 anos H. Pucallpa por mordedura de
serpiente

e Madre 55 aios DM2, bocio

e Padre 60 afios , sano

e Hermanos ( 1V,2M) con bocio

e Abuela Murid a los 40 afios, tenia bocio , HTA
e Tia Bocio

e Hija 3 anos Aparentemente sana




EXAMEN FISICO

FUNCIONES VITALES:
PA:170/90 FC: 84 X" FR:18xS02:98% Fi02:21%
Peso: 37Kg Talla: 1.58m IMC: 14.8

PIEL y LAM: T-H- palida++/+++,cicatriz retractil en mmss izq. vy
tronco, adenopatias multiples cervicales, axilares induradas ,poco
moviles

TCSC: Disminuido, no edemas

Cabeza y cuello: Bocio gigante , superficie nodular indurada

TY P: MV pasa en ACP no ruidos agregados

CV: RC ritmicos normofonéticos

ABD: Excavado, RHA (+) , no masas, no VMG, PPL(-)

SNC: Despierto, Glasgow 15, no sg meningeos, no focalizacion,
ROT 3/4.

SOMA: Atrofia muscular marcada




AL MOMENTO

BOCIO

ADENOPATIAS

POLIDIPSEA

POLIUREA

CEFALEA
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DIARREA



EXAMENES AUXILIARES

Glucosa
Hb 14.5 11.4

Urea

VCM 78.8 81.5 Creatinina
HCM 26.9 25.7
HMC 34.1 331.6

Leucocitos 8060 5750

Calcio
Sodio

Potasio

Plaquetas 356 000 370000 Cloro

INR 1.36 Prot. total

albumina
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BOCIO

ADENOPATIAS
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Paciente joven
Bocio gigante
nodular pétreo
irregular

Adenopatias
cervicales,
axilares

BOCIO

Caracteristicas clinicas a favor de malignidad

Historia

<20 anos 6 > 60 anos

Varon

Irradiacion a cuello durante la nifnez o adolescencia
Crecimiento rapido

Cambios resientes en el habla, respiracion, disfagia
Historia familiar de cancer tiroideo maligno o de
neoplasia endocrina multiple

Examen fisico

Nédulo de consistencia duro, irregular, fijado a tejido
subyacente

Paralisis de cuerda vocal

Adenopatias linfaticas regionales

Williams Textbook of Endocrinology 12th 2011



BOCIO NODULAR
HCl,
Ex.fisico, TSH

Paciente

TSH 0.078uU/ml

T4L 0.95ng/dI(VN 0,82-2)
T3 125ng/dl (86-190)

American Thyroid Association , Guidelines for patients with thyroid nodules and
differentiated thyroid cancer.THYROID ,vol 19,num 11, 2009

Williams Textbook of Endocrinology 12th 2011
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CARACTERISTICAS ECOGRAFICAS

Hipoecogénico Hiperecoico o anecoico
Ausencia de halo Uniforme, halo delgado

Margenes irregulares Margenes regulares
Microcalcificaciones Calcificacion en cascara de
huevo

Best Practice T.Rango and PVitti Role of thyroid ultrasound in the diagnostic evaluation of
thyroid nodules Vol.22 N 6913-928,2008 11



PATRON SENSIBILIDAD %  ESPECIFICIDAD % VPP %
Microcalcificaciones 6 -59 85-95 24-70
Hiperecogenicidad 26- 87 43- 94 11- 68

Margenes irregulares o 17-77 38- 85 15- 27
ausencia de halo

Sélido 26- 87 43-94 11- 68
Vascularidad intranodular 54- 74 78- 80 24- 41

Alto mas que ancho 32 92 66

Best Practice T.Rango and PVitti Role of thyroid ultrasound in the diagnostic evaluation of thyroid
nodules Vol.22 N 6913-928,2008







NODULO
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CONCLUSION

Bocio multinodular
Hallazgos sugerentes de cancer papilar vs medular
Luz traqueal desviada a |la derecha
Adenomegalias sugerentes de compromiso metastasico




BOCIO NODULAR
HCl,
Ex.fisico, TSH

Paciente

TSH 0.078uU/ml

T4L 0.95ng/dI(VN 0,82-2)
T3 125ng/dl (86-190)

American Thyroid Association , Guidelines for patients with thyroid nodules and
differentiated thyroid cancer.THYROID ,vol 19,num 11, 2009

Williams Textbook of Endocrinology 12th 2011
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BAAF DE TIROIDES

Citologia de neoplasia maligna , el diagnodstico
diferencial incluye carcinoma medular de tiroides y

como segunda posibilidad carcinoma papilar de
tiroides.

pA



TUMORES EPITELIALES PRIMARIOS
Tumor de células foliculares
Benigno: adenoma folicular
Malignos: Carcinoma
Diferenciado
Papilar
Folicular
Pobremente diferenciado
Indiferenciado(anaplasico)
Tumor de células C
Carcinoma medular
Tumor de células foliculares y C
Carcinoma mixto folicular-medular

TUMORES NO EPITELIALES PRIMARIOS
Linfomas malignos

Sarcoma

Otros

TUMORES SECUNDARIOS

FRECUENCIA DE CANCER TIROIDEO
MALIGNO

Carcinoma papilar 80%
Carcinoma folicular 10%
Carcinoma medular

Carcinoma indiferenciado

Otros (linfoma, fibrosarcoma,
carcinoma de cell escamosas)

Williams Textbook of Endocrinology 12th 2011




Carcinoma medular de tiroides

* El producto principal de secrecion es |la
CALCITONINA, la cual es un excelente
marcador del tumor, ya sea basal o estimulada
por pentagastrina, calcio o ambas.

Una variedad de sustancias son secretadas incluyendo antigeno
carcinoembrionario (CAE) , cromogranina A, peptido relacionado
al gen de la calcitonina, ACTH, amiloide, somatostatina,

serotonina, VIP

Kloos R. Medullary thyroid cancer: mangement guidelines of the American Thyroid Association Thyroid.2009;19(6): 565-612

J Chin Endocrinol Metab, December 2001, 86(12):5658 -56T1Brandi « al. * Consensus Statements on MEN1 and MEN2




Bocio grande
BAAF sugerente de
carcinoma de tiroides

Carcinoma Carcinoma
medular papilar

Estudio

anatomopatoldgico -

inmunohistoquimica

DOSAIJE DE CALCITONINA
EN SANGRE

>100 pg/ml es
sospechoso de CMT

CALCITONINA 1899 ( 0-18.3) pg/ml

> 400 pg/ml sospecha de
metastasis

Kloos R. Medullary thyroid cancer: mangement guidelines of the American Thyroid Association Thyroid.2009;19(6): 565-612



BIOPSIA DE GANGLIO












PATOLOGIA DE GANGLIO CERVICAL

 Macrometastasis a ganglio linfatico de
neoplasia malignha de células epiteliales de
patron solido con focos de necrosis tumoral.

* Hallazgos son compatibles con carcinoma
NEENENA

29






INMUNORHRISTOQUIMICA

Ganglio cervical
Metastasis de carcinoma neuroendocrino
Inmunohistoquimica

CK 7 (citoqueratina) Positivo
CK 20 (citoqueratina) Negativo
Sinaptofisina Positivo

TTF1(factor de transcripcion tiroideo) Positivo
Tiroglobulina Negativo
Calcitonina Positivo focal

31



INMUNOHISTOQUIMICA

DE CANCER MEDULAR
DE TIROIDES

Dabbs inmunohistochemistry 32 ed. 2010

. KER(PAN) Pancitoqueratina . CHR-A cromogranina

. CK7 citoqueratina . CEA-M monoclonal CEA

. CHR-B cromogranina B . NFP proteina neurofilamento

. CGRP proteina relacionada a la calcitonina . VIM vimentina

. SNAP-25 prot asociada sinaptosomal . GAL-3 galectina

. CALC calcitonina . ERP proteina receptor de estrégeno 32

. TTF 1 factor de transcripcion tiroideo . PRP proteina receptor de progesterona



{ FNA or

calcitonin

diagnostic
or

suspicious

for MTC

33
Kloos R. Medullary thyroid cancer: mangement guidelines of the American Thyroid Association Thyroid.2009;19(6): 565-612

CARCINOMA MEDULAR

+ Mandatory skilled
neck US to include the
superior mediastinum,
central and bilateral
lateral neck
compartments

= serum calcitonin,
CEA, and calcium

* RET mutation
analysis?

» Treat PHEO before
MTC.? PHEO excluded
if negative: 1) RET and
family history, or 2)
plasma free
metanephrines and
normetanephrines, or
24-hour urine
metanephrines and
normetanephrines, or
3) adrenal CT or MRI

Ny + calcitonin < 400 pg/mL

N; or calcitonin > 400 pg/mL

[Obtain:

*Chest CT

*Neck CT

* 3-phase contrast-
enhanced multidector

liver CT, or contrast
enhanced MRI

Thyroidectomy + level VI compartmental
dissection®*

M, or
minimal M,

Extensive M;

* Thyroidectomy + level VI
compartmental dissection 4.5

* Lateral neck compartmental
dissection of image or biopsy
positive compartments.

* In the presence of M, disease or
advanced local features, consider
less aggressive neck surgery to
preserve: speech and swallowing,
and maintain locoregional disease
control to prevent central neck
morbidity.

* Consider EBRT for high risk
patients (controversial)

\ Palliative neck operation if needed

for trachea compromise or local

pain.®
v

Consider clinical trials, and palliative
therapies including surgery, EBRT,
percutaneous interventions, and
hepatic embaolization.







TAC CERVICAL
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LesiOn neoformativa de 48x40 mm que compromete el l0bulo
tiroideo izquierdo, sugestivo de carcinoma tiroideo y
conglomerado ganglionar
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Aumento leve de captacion de D3-D6 y en el cuerpo esternal s



Marional

Comprehensive i i i i NCCH Guidelines |ndex
NCCN ety NCCN Guidelines Version 1.2013 Staging Thyroid Table of Contents

Nerwork® Thyroid Carcinoma Discussion

Stage grouping: Stage IVA T4a MO
=eparate stage groupings are recommended for papillary Td4a Mla
or follicular (differentiated), medullary, and anaplastic T1 N1b
(undifferentiated ) carcinoma. T2 MN1b

Papillary or Follicular (differentiated) N
Under 45 Years

Stage | Amy T Any N MO
Sstage ll Anmy T Any N M1

Fapillary or Follicular

45 Years and Older

Stage | T1 MO MO
Stage Il T2 MO MO

Stage IVC Any T Any N M1

Anaplastic Carcinoma
All anaplastic carcinomas are considered Stage 1V
Stage IVA T4a Any N MO
Stage IVB T4b Any N MO
Stage Il L MO MO
T1 Nia MO Stage IVC Any T Any N M1

T2 Nia MO Histopathologic Type
T3 Nia MO There are four major histopathologic types:
Stage IVA T4a NOD MO * Papillary carcinoma (including follicular variant of papillary carcinoma)
T4da Nia MO + Follicular carcinoma (including Hurthle cell carcinoma)
T1 Nib MO + Medullary carcinoma

T2 M1k MO . . . . .
T3 Nib MO Undifferentiated (anaplastic) carcinoma

T4a HNib MO
Stage VB T4b Any N MO
Stage WVC Any T Any N M1

Medullary Carcinoma (all age groups)
Stage | T1 MO MO
Stage Il T2 MO MO
T3 MO
Stage Il T1 MN1a
T2 MNia
T3 Mia




POLIDIPSEA

POLIUREA

PACIENTE
VARON
JOVEN

CEFALEA

HIPERTENSION

PALPITACIONES

39




DIARREA EN CMT

* La diarrea asociada a CMT esta provocado
probablemente por un producto de la
secrecion de las células C transformadas

* La diarrea es de tipo acuosa

Williams Textbook of Endocrinology 12th 2011

* Presente en el 30%
MEN 2A Y CMTF: update ,J Clin Endocrinol Metab, August 2013, 98(8):3149-3164

Esta asociada a hipercalcitoninemia y es un indicador de
pobre prondstico.

Surg Clin N Am 88 (2008) 863-895

40



EXAMENES DEL PACIENTE

e ENDOSCOPIA normal
e COLONOSCOPIA normal

* Biopsia de ileon y colon de caracteristicas
normales

TRATAMIENTO

* Se dio tratamiento con octreotide y
loperamida.

41



POLIDIPSEA

POLIUREA

PACIENTE
VARON
JOVEN

CEFALEA

HIPERTENSION

PALPITACIONES
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CAUSAS DEPENDIENTES ADRENALES
Feocromocitoma
Aldosteronismo primario
Hiperdeoxicorticosterismo
Hiperplasia adrenal congénita
Tumor productor de deoxicorticosterona
Resistencia a cortisol primaria
Sindrome de Cushing

DEFICIENCIA DE AME/11B-HSD

Genético

Adquirido

CAUSAS DEPENDIENTES DE TIROIDES
Hipotiroidismo

hipertiroidismo

CAUSAS DEPENDIENTES DE PARATIROIDES
Hiperparatiroidismo

CAUSAS DEPENDIENTES DE HIPOFISIS
Acromegalia
Sindrome de Cushing

Williams Textbook of Endocrinology 12th

The Lancet, Phaeochromocytoma vol 366 , 2005

Paciente joven

Cancer medular de tiroides

CARDIOVASCULAR

Falla cardiaca

Arritmia

Enfermedad isquémica cardiaca
Alteracidn barorreflejo

NEUROLOGICO

Migrafa

Stroke

Epilepsia diencefalica

Meningioma

Sindrome de taquicardia postural ortostatica

MICELANEA

Porfiria

Desordenes de panico o ansiedad

Desordenes facticios ( uso de drogas como efedrina)
Medicacion ( inhibidores de monoaminoxidasa,
simpaticomimeticos)

Drogas ilegales( cocaina)




TUMORES RED FLAG

CANCER MEDULAR DE
TIROIDES PARAGANGLIOMA

BASE

GENETICA
SUBYACENTE

CARCINOMA
FEOCROMOCITOMA PARATIROIDEO

Surg Clin N Am 88 (2008) 863895

44



{ FNA or

calcitonin

diagnostic
or

suspicious

for MTC

CARCINOMA MEDULAR

+ Mandatory skilled
neck US to include the
superior mediastinum,
central and bilateral
lateral neck
compartments

= serum calcitonin,
CEA, and calcium

* RET mus at.c:‘
anaifsis?

o/Treat PHEO betfore
MTC.* PHEO excluded
if negative: 1) RET and
family history, or 2)
plasma free
metanephrines and
normetanephrines, or
24-hour urine
metanephrines and
normetanephrines, or
3) adrenal CT or MRI

Ny + calcitonin < 400 pg/mL

N; or calcitonin > 400 pg/mL

Obtain:

*Chest CT

*Neck CT

* 3-phase contrast-
enhanced multidector
liver CT, or contrast
enhanced MRI

Thyroidectomy + level VI compartmental
dissection®*

M, or
minimal M,

Extensive M;

* Thyroidectomy + level VI
compartmental dissection 4.5

* Lateral neck compartmental
dissection of image or biopsy
positive compartments.

* In the presence of M, disease or
advanced local features, consider
less aggressive neck surgery to
preserve: speech and swallowing,
and maintain locoregional disease
control to prevent central neck
morbidity.

* Consider EBRT for high risk
patients (controversial)

\ Palliative neck operation if needed

for trachea compromise or local

pain.®
v

Consider clinical trials, and palliative
therapies including surgery, EBRT,
percutaneous interventions, and
hepatic embaolization.

NCCN clinical practice guidelines in oncology: Thyroid carcinoma 2013

Kloos R. Medullary thyroid cancer: mangement guidelines of the American Thyroid Association Thyroid.2009;19(6): 565 612




e Cancer medular de tiroides

80 % ESPORADICOS
20% FAMILIAR

Greenspan clinical endocrinology 8ed.

1 en 30 000 individuos

46
Kloos R. Medullary thyroid cancer: mangement guidelines of the American Thyroid Association Thyroid.2009;19(6): 565-612



Abraham Lincoln

TIPO2 A (MEN 2 A)

Carcinoma medular de tiroides 100%
Feocromocitoma 50%

Neoplasia de paratiroides 10-35%
VARIANTE DEL MEN 2 A

MEN2 A con amiloidosis liguemoide cutanea
MEN2 A con CMTF con enf. Hirschsprung
Carcinoma medular de tiroides familiar (CHMF)
TIPO 2 B (MEN 2 B)

Carcinoma medular de tiroides 100%
Feocromocitoma 50%

Ausencia de enfermedad paratiroidea

Habito marfanoide > 95%

Ganglioneurofibromatosis intestinal y neuromas

mucosos > 98% Williams Textbook of Endocrinology 12th 2011




' CEFALEA

HIPERTENSION

‘ PALPITACIONES

Presencia de
feocromocitoma en paciente
con hipertension 0.1-0.6%

The Lancet, Phaeochromocytoma vol 366 , 2005

TIPO2 A (MEN 2 A)

Carcinoma medular de tiroides 100%
Feocromocitoma 50%

Neoplasia de paratiroides 10-35%
VARIANTE DEL MEN 2 A

MEN2 A con amiloidosis liguemoide cutanea
MEN2 A con CMTF con enf. Hirschsprung
Carcinoma medular de tiroides familiar (CHMF)
TIPO 2 B (MEN 2 B)

Carcinoma medular de tiroides 100%
Feocromocitoma 50%

Ausencia de enfermedad paratiroidea

Habito marfanoide > 95%

Ganglioneurofibromatosis intestinal y neuromas
mucosos > 98% Williams Textbook of Endocrinology 12th 2011




FRECUENCIA DE LOS SINTOMAS EN
FEOCROMOCITOMA

Cefalea 60-90%

Palpitaciones 50-70%

Sudoracion 55-75%

Palidez 40-45%

Nauseas 20-40% Evaluacion por
Flushing 10-20% psiquiatria
Perdida de peso 20-40% Animo
Cansancio 25-40% depresivo-

Sintomas psicolégicos(ansiedad, panico) | 20-40% ansioso

Hipertension sostenida 50-60%
Hipertensidn paroxistica 30%
Hipotension ortostatica 10-50%
Hiperglicemia 40%
The Lancet, Phaeochromocytoma vol 366 , 2005




TEST DE DX

Metanefrinas
libres en
plasma

Catecolaminas
plasmaticas

Catecolaminas
urinarias

Metanefrinas
urinarias
fraccionadas

Metanefrina
urinaria total

Acido

vanilmandelico

En feocromocitoma familiar la sensibilidad es menor que en

SENSIBILIDAD

99%

84%

86%

97%

77%

64%

ESPECIFICIDAD

89%

81%

88%

69%

93%

95%

feocromocitoma esporadico, al revés sucede con la

especificidad

METANEFRINAS PLASMATICAS

Presence of phaeochromocgytoma

Unilikebhy* Possible Likehyt

Urine tests
Catecholamines {HPLC)

Morepinephrine (nmolf24 h) <G00 GO0-1180 =1180

Epinephring (nmolf 24 h) <2100 100-170 =170
Fractionated metanephrines (HPLC)

MNormetanephrine (nmaolf 24 h) <3000 3000-6550 =6E50

Metanephrine (nmol/24 h) =21000 1000-2880 =2880
Total metanephrines (spectrophotometry)

Total of normetanephrine and metanephrine (pmoli24 h) <fh 6-12.7 =12.7
VMA (spectrophotometry)

VMA (Lmolf24 k) = A 40-55 =LL
Blood tests
Catecholamines (HPLC)

Moradrenaline (nmolfL) <300 3-00-7.70 =770

Adrenaline (nmolfL) <0-45 0-45-1.20 =>1.20
Free metanephrines (HPLC)

Mormetanephrine (nmaol/L) =< 0-60 0-60-1-40 =140

Metanephrine {nmol/L) <0-30 0-30-0.42 =042

303 ( 110-195) pg/ ml

METANEFRINAS EN ORINA 6.57 (0.05-1.0) mg/ 24 H




TAC ABDOMINAL

18:28:08.86
603 IMA 42
MPR THICK

=

Imagenes nodulares hepaticas sugestivas de secundarismo
Lesion neoformativa que compromete glandula suprarrenal
izquierda de 40 mm de diametro mayor sugestivo se secundarismo.



POLIDIPSEA

POLIUREA

Hipercalcemia




PACIENTE con CMT +
FEOCROMOCITOMA

TIPO2 A (MEN 2 A)

Carcinoma medular de tiroides 100%
Feocromocitoma 50%

Neoplasia de paratiroides 10-35%
VARIANTE DEL MEN 2 A

MEN2 A con amiloidosis liquemoide cutanea

MEN2 A con CMTF con enf. Hirschsprung

Carcinoma medular de tiroides familiar (CHMF)

TIPO 2 B (MEN 2 B)

Carcinoma medular de tiroides 100%
Feocromocitoma 50%

Ausencia de enfermedad paratiroidea
Habito marfanoide > 95%

Ganglioneurofibromatosis intestinal y neuromas
mucosos > 98%

POLIDIPSEA

POLIUREA

53



Neuromuscular
Alteracion de la concentracion y memoria
Confusion, estupor, coma
Letargia y fatiga
Debilidad muscular
Calcificacion corneal ( queratopatia en

Gastrointestinal
Nauseas, vomitos
Anorexia, perdida de peso
Constipacion
Dolor abdominal

Pancreatitis banda
Enfermedad ulcera péptica

Cardiovascular
CUADRO CLINICO

oo larcortoentis
Dolor 6seo HIPERCALCEMIA QT corto en EKG

Artritis Arritmias cardiacas
Osteoporosis Calcificaciones vasculares
Osteitis fibrosa quistica

(resorcidon subperidstica, Renal

guistes 0seos Nefrolitiasis
Diabetes Insipida nefrogenica
Deshidratacién

Netrocalcinosis

Am Fam Phys vol 67, 9 / may, 2003

Otros

Escozor
Queratitis, conjuntivitis

54



DIFERENCIAL *m
~

Evaluacion clinica
Antecedentes, examen fisico,

electrolitos, urea,creatinina,
\fosfato, fosfatasa alcalina. p

Disminuida

[ Hipercalcemia ] [ Hipercalcemia
dependiente de PTH independiente de PTH

Williams Textbook of Endocrinology 12th 2011



HIPERCALCEMIA
CALCIO 13.5 mg/ di

PTH
HIPERPARATIROIDISMO
PRIMARIO




CARCINOMA MEDULAR

HIPERPARATIROIDISMO

FEOCROMOCITOMA

57
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Hum Mo et
Mutations in the RET proto-oncogene are associated with MEN 2A and FMTC.
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FGDNF o EXPRESION DE PROTEINA RET

rls - / The RETprotein  AFCOS Paratiroides
I branquiales
PSP S NNTN CA™ = Cadherin-rich domain
L Cresta Cerebro, ganglios simpaticos y

— neural parasimpaticos, cell C de
| tiroides, medula adrenal y
(L [ | | Cysteine-rich domain gang“os entériCOS
[ &

\ Sistema

.-"

Lipid raft / ~~\‘Lipid raft Urogenital
MNeuronal survival with
focal adhesion kinase
‘r’Tf‘52 - regulates tumor formation
and metastases
_ _ Sindrome MEN 2 tiene
. &l Lo | e v ; Smi
’7 ¥905 Q) L un patron autosomico
_ o Intracellular dominante
G710 vazs Q) O vos Enigma = ansport .pe
Cerca de 1000 familias
4
— DOK1-5 Required for . s
stats____[[[[|© v1ot5 [ She PISK/AKT con esta endocrinopatia
—IRS51/2 activation . R o po
/ © vi062 — han sido identificadas.
Proliferation ~ EEE’E 'E{'{EE’E}?
and differentiation _ O v1096 Grb2 and MAPK
RETS1
pathways
which contribute
GFLs — Glial derived neurotrophic factor family ligands to cellular
GFRoy(1—4) — GDNF family alpha receptors differentiation
GDNF — Glial derived neurotrophic factor and
ART — Artemin, NTN-Neuturin, PSP-Persephin proliferation 60

Clin Endocrinol Metab, August 2013, 98(8):3149-3164




CARCINOMA MEDULAR

FNA or
calcitonin
diagnostic

or
suspicious
for MTC

Kloos R. Medullary thyroid cancer: mangement guidelines of the American Thyroid Association Thyroid.2009;19(6): 265-612

+ Mandatory skilled
neck US to include the
superior mediastinum,
central and bilateral
lateral neck
compartments

= serum calcitonin,
CEA, and calcium

* RET mutation
analysis?

| + Treat PHEO before

MTC.? PHEO excluded
if negative: 1) RET and
family history, or 2)
plasma free
metanephrines and
normetanephrines, or
24-hour urine
metanephrines and
normetanephrines, or
3) adrenal CT or MRI

Ny + calcitonin < 400 pg/mL

N; or calcitonin > 400 pg/mL

Obtain:

*Chest CT

*Neck CT

* 3-phase contrast-
enhanced multidector
liver CT, or contrast
enhanced MRI

Thyroidectomy + level VI compartmental
dissection®*

M, or
minimal M,

* Thyroidectomy + level VI
compartmental dissection 4.5

* Lateral neck compartmental
dissection of image or biopsy
positive compartments.

* In the presence of M, disease or
advanced local features, consider
less aggressive neck surgery to
preserve: speech and swallowing,
and maintain locoregional disease
control to prevent central neck
morbidity.

* Consider EBRT for high risk
patients (controversial)

Palliative neck operation if needed
for trachea compromise or local

pain.®
v

Consider clinical trials, and palliative
therapies including surgery, EBRT,
percutaneous interventions, and
hepatic embaolization.




Mational
Comprehensive NCCN Guidelines Version 1.2013
Thyroid Carcinoma — Medullary Carcinoma

NCCN

Cancer

Nl'l'l.’r'l !-Tlih

NCCN Guidelines |ndex
Thyroid Table of Contents
Discussion

RECURRENT OR PERSISTENT DISEASE

Locoregional ——

Symptomatic,
distant metastases

Asymptomatic,
distant metastases

Surgical resection * postoperative EBRT
or

Consider EBRT

or

Consider vandetanib®/ (category 1) or
cabozantinib (category 1 ]ht for unresectable
disease that is symptomatic or structurally
progressive

Consider palliative resection, ablation

(eg, radiofrequency [RFA], embolization,

or other regional therapy), or other regional
treatment

or

Consider vandetanib®! (category 1)

or

Consider cabozantinibk (category 1)

Observe

or

Consider resection (if possible), ablation
(eg, RFA, embolization, or other regional

therapy), or vandetanib* (category 1), or
cabozantinib (category 1) if structurally

progressive disease

-

Disseminated
symptomatic
disgase

—

« Vandetanib' (category 1)
or
Cabozantinib¥ (category 1)
or
Clinical trial
or
Consider other small molecule kinase inhibitors™
or
Dacarbazine (DTIC -based chemotherapy

« EBRT for focal symptoms

« Consider bisphosphonate or denosumabn
therapy for bone metastases

« Best supportive care

*Increasing tumar markers, in the absence of structural disease progression, ame nol an indication for treatment with vandetanib or cabozantinib.
Only health care professionals and phamacies certified through the vandetanib Risk Evaluation and Mitigation Strategy (REMS) program, a restricted distibution
program, will be able to prescribe and dispense the drug.

conslideraed if clinical tnals, vandetanib or cabozantinib are not available or approprate, or if the patient progresses on vandetanib or cabozantinib.
"Dencsumab can be associated with severe hypocalcemia; patients with hypoparathyroidism and vitamin D defickency are at increased risk.

MNote: All recommendations are calgory 2A unless otherwise indicamd.
Clinical Trials: NCCN balieves that the best management of any cancer patient is in a clinical trial. Particpation in clinical frials is especially encouraged.
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Vandetanib in Patients With Locally Advanced or Metastatic
Medullary Thyroid Cancer: A Randomized, Double-Blind
Phase III Trial

Samuel A. Wells Jr, Bruce G. Robinson, Robert F. Gagel, Henning Dralle, James A. Fagin, Massimo Santoro,
Eric Baudin, Rossella Eliser, Barbara Jarzab, James R. Vasselli, Jessica Read, Peter Langmuir, Anderson J. Ryan,

and Martin ]. Schlumberger

1.0+ Vendetanib 300 mg
0.9 = Placabo

0.8 4
0.7 4
0.6

05 Promedio de 11 meses de
0.4 4 o o . s
0.3- sobrevida libre de progresion

oll HR 0.46

0.1 1
FDA aprueba uso de Vandetanib y Cabozantinib

Progression-Free
Survival (proportion}

0 12 12 24

Time {months)
Mo at risk
Vandetanib 300 mg 231 160 140 an
Placebo 100 ' 57 % 13




QUE TRATAMIENTO SE DIO AL
PACIENTE?

* Se le ofrecido quimioterapia paliativa con 5-

fluracilo, epirrubicina, dacarbacina y
radioterapia.

* Paciente solo acepto radioterapia.
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w8 FEOCROMOCITOMA

* El diagnostico es hecho después de CMT en
50% de casos, simultaneamente en 40% de
Casos.

* Eltumor es casi siempre benigno y confinado
a la glandula adrenal.

* 65% de los casos son multicéntricos y
bilaterales.

e Rara vez dan metastasis

MEN 2A'Y CMTF: update ,J Clin Endocrinol Metab, August 2013, 98(8):3149-3164
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e Sies unilateral se realiza la reseccion, si es
bilateral debe retirarse ambas, con
tratamiento previo con corticoides.

* Previo a la cirugia debe darse bloqueo alfa
adrenérgico y si es necesario bloqueo beta.

MEN 2A'Y CMTF: update ,J Clin Endocrinol Metab, August 2013, 98(8):3149-3164 67



Brief Report—Endocrine Care

The Characterization of Pheochromocytoma and Its
Impact on Overall Survival in Multiple Endocrine

Neoplasia Type 2

Sonali Thosani, Montserrat Ayala-Ramirez, Lynn Palmer, Mimi I. Hu,
Thereasa Rich, Robert F. Gagel, Gilbert Cote, Steven G. Waguespack,
Mouhammed Amir Habra, and Camilo Jimenez

The Department of Endocrine Neoplasia and Hormonal Disorders (S.T., M.A-R., M.IL.H., R.F.G., G.C.,
5.G.W., M.AH., C.J.), Division of Internal Medicine, University of Texas—MD Anderson Cancer Center;
The Department of Biostatistics (L.P.), University of Texas—-MD Anderson Cancer Center; and Clinical
Cancer Genetics Program (T.R.), University of Texas—MD Anderson Cancer Center, Houston, Texas

Context: Pheochromocytoma (PHEO) occurs in 50% of patients with multiple endocrine neoplasia
type 2 (MEN2). It is unknown if association with PHEQ is associated with more aggressive medullary
thyroid cancer (MTC).
Conclusién: Feocromocitoma en MEN2 suelen ser bilaterales y poco
probable que sea metastasico. El analisis de subgrupo de los pacientes con
mutaciones RET 634 con y sin PHEO mostrd que no era PHEO asociada con
una etapa mas avanzada de MTC al momento del diagnéstico o una

supervivencia mas corta.

J Clin Endocrinol Metab September 12, 2013
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¥ HIPERPARATIROIDISMO

* La mayor parte de casos es diagnodsticado
simultaneamente con el CMT .

* Usualmente es leve y 85% es asintomatico.

* Puede optarse por paratiroidéctomia subtotal
y preservacion de alguna de las glandulas,
optando incluso el autotransplante

J Clin Endocrino]l Metab, December 2001, 86(12):5658 567 1Brand: = al. * Consensus Statements on MEN1 and MEN2




Manifestaciones clinicas evidentes de la enfermedad
Nefrolitiasis o nefrocalcinosis
Fracturas o hallazgos radigraficos clasicos de osteitis fifrosa
Enfermedad neuromuscular clasica
Hipercalcemia sintomatica o que amenace la vida

Calcio sérico >1 mg/dl por encima del limite superior normal
Depuracion de creatinina < 60 ml/min

Densidad mineral osea baja (score T >=-2.5)

Historia de fractura por fragilidad

Edad < a 50 anos

Panorama incierto de monitoreo médico adecuado

Williams Textbook of Endocrinology 12th 2011
J Clin Endocrinol Metab, February 2009, 94(2): 335-339
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90 mg
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Test DiagnOstico para portador
MEN 2

* Determinacion de portador MEN 2 es uno de
los pocos ejemplos de test genético que
determina la efectividad de una intervencion
clinica.

La decision de tiroidectomia debe estar basada
predominantemente en el resultado de la mutacion genética de RET
mas que el test de calcitonina.

J Chin Endocrinol Metab, December 2001, 86(12):5658 -56T1Brandi « al. * Consensus Statements on MEN1 and MEN2




PORQUE TEST RET

La deteccidon e intervencion

temprana puede alterar el curso
clinico de cancer medular

La tiroidectomia es bien tolerada
Test de calcitonina determina
falsos positivos hasta en 5-10%

Test de RET  tiene un alto % de

verdaderos positivos y bajo % de
falsos positivos y falsos negativos
gue calcitonina

J Chn Endocrinol Metab, December 2001, 86(12):5658 -5671Brandi ¢t al. * Consensus Statements on MEN1 and MENZ



CORRELACION GENOTIPO-FENOTIPO
EN MEN 2

Subtipo MEN Mutacion de codon RET | Nivel de riesgo para | Edad antes de la cual
desarrollo y tiroidectomia
agresividad de CMT | profilactica es

recomendada

MEN 2A o CMTF 768,790, 791, 804,891 1 bajo riesgo 5-10 anos

MEN2A o CMTF 609, 611,618, 620, 630, 2 riesgo intermedio
634

883,918,922 3 riesgo alto 6 meses

Data from Brandi ML, Gagel RF, Angeli A, et al. Guidelines for diagnosis and therapy of
MEN type | and type 2. J Clin Endocrinol Metab 2001; 86(12):5658 71; and Machens A, Ukkat
J, Brauckhoff M, et al. Advances in the management of hereditary medullary thyroid cancer.
J Intern Med 2005; 257(1):50 9. |




Consensus
Document; 7t

The North

International American Thyroid N ﬁme“fal_j. National Cancer Centers
Waorkshop on Association(5) !:'.U.I:'UELJ'I‘{ oLrine Network(6)
Multiple Endocrine Tumor Society(7)
Neoplasia(1) 2009 2010 2010
RISK LEVEL RISK LEVEL RISK LEVEL RISK LEVEL

3 (highest)
Thyreidectomy within
the first months,
preferably within the
first month af life, in
patients with MENZE

and/or RET mutations in

[ (highest)
Thyroidectomy in the
first year of life in
paticnts with RET
mutations in codons:
M%18T, ABR3F, and the
compound heterozygous
RET mutations

C [higher)
Thyroidectomy before 5
years of age in patients
with RET mutations in
codons:

CO34F /GRS S/ WY

3 [highest)
Thyroidectomy,
preferably in the first
muonths of life in patients
with RET mutations in

codons: 883, 918,922

(highest)

Thyroidectomy in the first
year of life or at the time of
diagnosis in patients with
MENZE, or RET mutations in
codons: 918 or 883, or

compound heterozygous RET

codons: 883, 918, or 922 | VE04M+EBOSE, mutations: VE04M + EBOSE,
Va04M+Y306C, and VE04M + YBOaC. or
VEN4M+5904C BOAM=59040C

2 [high) B (high) A (least high) 2 (higher) Thyroidectomy by 5 yvears of

Thyreidectomy before 5
years of age in patients
with RET mutations in

codons: 611, 818, 620, or

634

1 (least high)
Thyroidectomy between
5-10 years of age, or as
indicated by

Calcitonin testing in
patients with BET
mutations in codons
609, 7al, 790, 791, 804,
and 891

Thyroidectomy may be
delayed beyond 5 vears
of age in the setting of a
normal annual basal and
stimulated serum
caleitonin normal
annual neck ultrasound,
and less apgressive MTC
family history, and
family preference. This
includes patients with
RET mutations in
codons:
CHO9F/G/R/S/Y,
COL1F/G/R/S/W/Y
CoLBF/G/R/S/Y,

Co20/F /GRS /WY,
CEI0F/R/S/Y,

D&3TY, 633,/9 base pair
duplication 634 /12 base
pair duplication, and
VEO4+V7881 double
mutation.

Thyroidectomy may be
delayed beyond 5 years
of age in the setting of a
normal annual basal and
stimulated serum
caleitonin, normal
annual neck ultrasound
examination, less
aggressive MTC family
history, and family
preference. This
includes patients with
RET mutations in
codons: G321R, C5155,
G533C, RA000, Ka03g,
Yelalt, 56491, K66hE,
E768D0, N7TTE, LT90F,
YTOLF, VBO4L, VBO4M,
EBI9K,

R833C, RE440, REEBSW,
SB9lA, and R9I2P, and
the 531/9 base pair
duplication, and the 532
duplication,

Thyroidectomy by age 5
years in patients with
EET mutations in
codons: 611, 618, 620,
634

age in patients with MEN2A or
FMTC and RET mutations in
codons: 609, 611, 618, 620,
630, 634,

1 (high)
Thyroidectomy by 5 or
10 years of age in
patients with RET
mutations in codons:
609, 630, T6E, 790, 791,
B0, and 89 |

Annual basal calcitonin testing
and ultrasound are
recommended; total
thyroidectomy and central
node dissection may be
deferred if these tests are
normal, there is no family
history of aggressive MTC, and
the family agrees. Patients
with RET mutations in codons:
768, 790, 791, 304, 891

MUY ALTO
Antes del

1 ano de
edad

RIESGO
ALTO
Antes de
los 5 afos

RIESGO
MENOS
ALTO
A los 5-
10 anos

Wells,et al MEN 2A Y CMTF: update ,J Clin Endocrinol Metab, August 2013, 98(8):3149-3164



PRONOSTICO

e E| CMT con metastasis a distancia es ominoso
ya que la sobrevida desde el diagnadstico:

al ano es 51%
26% a los 5 anos
10% a los 10 anos

Wells,et al MEN 2A Y CMTF: update,J Clin Endocrinol Metab, August 2013, 98(8):3149-3164

80



EVOLUCION DEL PACIENTE

* Paciente acepto uso de radioterapia.

e Se evidencio disminucion del volumen del
DOCio parcialmente.

* Los episodios diarreicos mejoraron levemente.

 Paciente fue dado de alta.
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CONCLUSIONES

* En CMT es importante descartar la presencia
de otras neoplasias asociadas.

e MEN 2A es un cancer autosémico dominante
por lo que la consejeria familiar genética es
Importante.
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