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A amiloidose, nas suas varias formas, caracteriza-se pela
deposicao extracelular de substancia amiloide, tratando-se
esta de um material fibrilar, que deriva de varias proteinas
precursoras que se agregam assumindo uma conformacao
caracteristica, insolivel e nao funcional. A infiltracdo ami-
loide nos varios 6rgaos traduz-se pela sua faléncia, sendo a
amiloidose cardiaca uma causa major de morte’.

Existem formas hereditarias e adquiridas da doenca,
cujo denominador comum é a exposicdo prolongada a uma
proteina anormal ou a uma proteina normal existente em
quantidade excessiva. Sao conhecidas mais de 30 protei-
nas precursoras de amiloidose?, sendo as mais frequentes
a cadeia leve de imunoglobulina, a amiloide sérica A, a
forma selvagem da transtirretina, e as formas mutantes da
transtirretina, da apolipoproteina A1 e da cadeia alfa do
fibrinogénio®.

As formas mutantes da transtirretina causam o tipo mais
comum de amiloidose sistémica hereditaria, de transmis-
sdo autossomica dominante: a polineuropatia amiloiddtica
familiar (PAF)*.

A transtirretina € uma proteina de transporte plasma-
tico sintetizada pelo figado. Na PAF ocorre uma mutacao
no gene que a codifica, sendo a Val30Met responsavel
por cerca de 50% dos casos desta doenca. Clinicamente,
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a PAF caracteriza-se por neuropatia sensorial, motora e
autonodmica, alteracdes gastrointestinais, insuficiéncia car-
diaca e renal, que podem conduzir a morte num periodo
relativamente curto de evolucdo. Ha, contudo, variacdes
fenotipicas dependentes da regido geografica de origem da
mutacao, da idade de aparecimento e do género*°.

Os primeiros casos de PAF foram descritos por Corino de
Andrade, na regiao norte de Portugal (Vila do Conde e Pévoa
do Varzim), em 1952°. A prevaléncia desta doenca é varia-
vel, registando-se nas areas endémicas de Portugal e Suécia
uma variacao entre 1/1000 e 1/10000 individuos®.

0 tratamento efetivo requer um diagndstico preciso, que
envolve a histopatologia e a genética. Exames imagiologi-
cos como a ecocardiografia, a ressonancia magnética e a
cintigrafia facultam a avaliacao da extensao e gravidade do
envolvimento dos varios 6rgaos e, assim, permitem estrati-
ficar o risco associado a doenca®”>.

O transplante hepatico tem sido responsavel por alterar
a progressao da PAF e, mais recentemente, tém sido rela-
tados resultados promissores com farmacos que parecem
estabilizar a transtirretina - tafamidis e diflunizal*>.

O trabalho intitulado Progressdo da desnervacdo sim-
pdtica cardiaca avaliada por cintigrafia com MIBG-1123
na PAF” versa sobre o potencial da cintigrafia com metai-
odobenzilguanidina (MIBG) na avaliacdo da desnervacao
simpatica cardiaca e, na resposta desta ao transplante
hepatico, na PAF. Reveste-se de particular interesse dada
a prevaléncia da doenca em algumas regides do nosso pais.
Tratou-se de um estudo observacional, prospetivo, de 232
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doentes portadores da mutacao da transtirretina Val30Met,
avaliados anualmente do ponto de vista clinico e com
cintigrafias com '23|-MIBG realizadas de forma seriada.

A utilizacdo da cintigrafia com 'ZI-MIBG faculta
informacdo acerca da neuropatia autondémica cardiaca,
mas o seu papel na pratica clinica ainda se encontra por
estabelecer. O '2%|-MIBG é um analogo da noradrenalina,
apresentando, assim, um comportamento similar. Injetado
perifericamente, localiza-se nas terminacées nervosas
pré-sinapticas, sendo a sua concentracdo dependente da
libertacao de noradrenalina e da recaptacdo da mesma,
ou seja, dependente da integridade do sistema nervoso
autéonomo. O indice coracao/mediastino avalia a relacao
entre a captacao cardiaca e mediastinica do marcador, que
em situacoes de desnervacao simpatica cardiaca devera
estar diminuida®.

Os autores reportaram que a diminuicdo do indice
coracao/mediastino se relacionou com o risco de morte
e que durante o seguimento (4,5 anos) 70 doentes foram
submetidos a transplante hepatico, tendo este conse-
guido uma estabilizacdo do indice coracdao/mediastino.
Concluiram que a desnervagao simpatica é frequente na
variante estudada de PAF, tendo a cintigrafia contribuido
para a estratificacao de risco destes doentes. O transplante
hepatico, a luz dos resultados apresentados, parece ter
interrompido a progressao da desnervacao simpatica.

A cintigrafia com '23|-MIBG tem sido um método proposto
no estudo da desnervagao cardiaca em condicdes diversas,
como a doenca cardiaca isquémica, a insuficiéncia cardiaca,
as arritmias e a morte sUbita. A desnervacdo simpatica,
avaliada por este método de imagem, associada a quadros
clinicos especificos, parece estar relacionada com o risco de
morte subita®”’.

Na literatura, nao sao muitos os estudos que relacio-
nam os resultados da cintigrafia com '2*I-MIBG e a PAF. Um
dos primeiros artigos que refere a utilizacdo desta téc-
nica em doentes com PAF teve origem no Japao, em 1995,
com o relato de um caso clinico. Em 1999, é publicado
no European Journal of Nuclear Medicine um estudo de
Delahaye et al. em que os autores concluem pela utilidade
da cintigrafia com '22I-MIBG na avaliacdo da desnervacao
simpatica em doentes com PAF'". Em 2006, o mesmo grupo,
baseado num estudo que incluiu 31 doentes, afirma que
o transplante hepatico contribui para a estabilizacdo da
desnervacao simpatica cardiaca e que os doentes com agra-
vamento neuroldgico apds o transplante eram aqueles que
demonstraram maior grau de desnervacao prévia'?.

O grupo de Coutinho et al. foi ja responsavel pela
publicacdo de dois trabalhos sob a forma de artigo, em
2004, na Revista Portuguesa de Cardiologia, que envolveu
34 doentes e em que é destacada a elevada incidéncia de
desnervacao cardiaca relacionada com a PAF tipo I"* e em
2013, na Circulation Cardiovascular Imaging, em que con-
cluem que a desnervacao simpatica, avaliada pela cintigrafia
com "2|-MIBG, foi um marcador de prognostico em doentes
com PAF (estudo que envolveu 143 doentes)'.

O artigo objeto deste comentario’ encontra-se, assim,
no seguimento de uma investigacdo conduzida por este
grupo que decorre desde ha alguns anos e que, atualmente,

inclui uma populacao de doentes de dimensao considera-
vel, avaliados por cintigrafia com '22I-MIBG no contexto de
PAF, relacionando os resultados desta com o progndstico dos
doentes e concluindo pela estabilizacao da desnervacao sim-
patica apos transplante hepatico.

Conflito de interesses

O autor declara nao haver conflito de interesses.
Bibliografia

1. Wechalekar AD, Gillmore JD, Hawkins PN. Systemic amyloidosis.
Lancet. 2016;387:2641-54.

2. Sipe JD, Benson MD, Buxbaum JN, et al. Nomenclature 2014:
Amyloid fibril proteins and clinical classification of the amyloi-
dosis. Amyloid. 2014;21:221-4.

3. Merlini G, Seldin DC, Gertz MA. Amyloidosis: pathogenesis and
new therapeutic options. J Clin Oncol. 2011;29:1924-33.

4. Parman Y, Adams D, Obici L, et al. Sixty years of transthyretin
familial amyloid polyneuropathy (TTR-FAP) in Europe: where are
we now? A European network approach to defining the epidemi-
ology and management patterns for TTR-FAP. Curr Opin Neurol.
2016;29 Suppl 1:53-13.

5. Ueda M, Ando Y. Recent advances in transthyretin amyloidosis
therapy. Transl Neurodegener. 2014;3:19.

6. Andrade C. A peculiar form of peripheral neuropathy; familiar
atypical generalized amyloidosis with special involvement of
the peripheral nerves. Brain. 1952;75:408-27.

7. Coutinho CJA, Cortez-Dias N, Cantinho G, et al. Progressao da
desnervacao simpatica cardiaca avaliada por cintigrafia com
MIBG-1123 na polineuropatia amiloidética familiar e o impacto
da transplantacao hepatica. Rev Port Cardiol. 2017;36:333-40.

8. Martins da Silva MI, Vidigal Ferreira MJ, Morao Moreira AP.
lodine-123-metaiodobenzylguanidine scintigraphy in risk stra-
tification of sudden death in heart failure. Rev Port Cardiol.
2013;32:509-16.

9. Jacobson AF, Senior R, Cerqueira MD, et al. Myocardial iodine-
123 meta-iodobenzylguanidine imaging and cardiac events in
heart failure. Results of the prospective ADMIRE-HF (AdreView
Myocardial Imaging for Risk Evaluation in Heart Failure) study.
Am Coll Cardiol. 2010;55:2212-21.

10. Nakata T, Shimamoto K, Yonekura S, et al. Cardiac sympathe-
tic denervation in transthyretin-related familial amyloidotic
polyneuropathy: detection with iodine-123-MIBG. J Nucl Med.
1995;36:1040-2.

11. Delahaye N, Dinanian S, Slama MS, et al. Cardiac sympathe-
tic denervation in familial amyloid polyneuropathy assessed
by iodine-123 metaiodobenzylguanidine scintigraphy and heart
rate variability. Eur J Nucl Med. 1999;26:416-24.

12. Delahaye N, Rouzet F, Sarda L, et al. Impact of liver transplan-
tation on cardiac autonomic denervation in familial amyloid
polyneuropathy. Medicine (Baltimore). 2006;85:229-38.

13. Coutinho CA, Conceicao |, Almeida A, et al. Early detec-
tion of sympathetic myocardial denervation in patients with
familial amyloid polyneuropathy type |. Rev Port Cardiol.
2004;23:201-11.

14. Coutinho MC, Cortez-Dias N, Cantinho G, et al. Reduced myocar-
dial 123-iodine metaiodobenzylguanidine uptake: a prognostic
marker in familial amyloid polyneuropathy. Circ Cardiovasc Ima-
ging. 2013;6:627-36.


http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0075
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0080
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0085
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0090
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0095
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0100
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref00105
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30200-7/sbref0140

	Polineuropatia amiloidótica familiar, desnervação simpática e transplante hepático
	Conflito de interesses

	Bibliografia

