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Tuberculosis, spinal
Thoracic vertebrae
Spinal fusion

secondary to tuberculous spondylodiscitis in the lumbar spine treated with a monoseg-
mental instrumentation through a double approach in a patient with idiopathic scoliosis.
Deformity correction and infection resolution through debridement and arthrodesis is

Debridement observed after one year of follow-up.
© 2016 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
Ltda. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Introducao

A tuberculose (TB) é um problema ainda nao resolvido nos
paises em desenvolvimento. Mais de 80% dos casos sdo pulmo-
nares. A espondilite tuberculosa (doenga de Pott), observada
em menos de 1% dos pacientes com tuberculose, é um dos
exemplos de doenca extrapulmonar.’

A apresentacdo tipica da espondilite tuberculosa pode
envolver elementos anteriores, geralmente dois corpos ver-
tebrais adjacentes e o disco intervertebral, forma-se um
abscesso paravertebral. Ela raramente envolve os elementos
posteriores (tuberculose do arco neural) isoladamente ou em
combinacdo com lamina, processo espinhoso, processo trans-
verso, processos articulares e pediculos; também pode causar
abscesso epidural e/ou piomiosite dos musculos paraespi-
nhais posteriores.

A apresentacdo clinica tipica é a dor nas costas. Entretanto,
em pacientes com envolvimento dos elementos posterio-
res, 0 aparecimento subito de déficit neuroldgico pode ser
observado.?

O tratamento da espondilite tuberculosa baseia-se no dano
estrutural secundario a destruigdo 6ssea e ligamentar. Geral-
mente, debridamento e procedimentos de fusdo anterior ou
posterior sdo necessarios. Aproximadamente 5% dos casos de
tuberculose na coluna vertebral desenvolvem deformidades
graves.? O tratamento cirirgico nesse cenario é desafiador.

A instrumentacao curta ja foi descrita anteriormente para
espondilite tuberculosa em um nivel e deformidades leves.*
Entretanto, ndo foram encontrados estudos que descrevessem
a instrumentacdo monossegmental para o tratamento de TB
com deformidade lombar grave.

Os autores apresentam um caso de TB lombar tratado com
desbridamento e artrodese posterior e anterior de um nivel da
coluna lombar em uma paciente com escoliose leve.

Relato de caso

Uma mulher de 23 anos, tratada por trés meses em outra
instituicdo devido ao rompimento do psoas, apresentou-se
nesta instituicdo devido a dor lombar grave e progressiva.
N&o se observou comprometimento neurolégico nem perda
de peso; qualquer outro sintoma foi associado a dor lombar.
A andlise da radiografia prévia da coluna vertebral mostrou
escoliose idiopatica toracica direita com curva compensatéria
lombar de 22° (fig. 1).

A ressonéncia magnética indicou envolvimento do corpo
vertebral L2, do disco L2-L3 e do psoas direito (fig. 2).
Suspeitou-se entdo de espondilodiscite. Foi feita tomografia

Fig. 1 - (A) Radiografia anteroposterior: escoliose
toracolombar com 22° na regido lombar; (B) radiografia de
perfil, aproximadamente um ano antes do diagnéstico.

computadorizada (TC) para avaliar estruturas abdominais e
descartar outros problemas clinicos relacionados a dor intensa
(fig. 3). A TC indicou comprometimento grave do nivel L2-L3,
com maior deformidade da curva nesse nivel.

Fez-se puncéo percutinea guiada por TC; 60 cm? de mate-
rial hematogénico foram drenados (fig. 3), mas as culturas
foram negativas.

Planejou-se entdo a intervencao cirurgica para estabilizar
e corrigir a deformidade da coluna vertebral, drenar o compo-
nente necrético e inflamatério e prevenir comprometimento
neurolégico.

Tratamento ciriirgico

Observou-se cifose segmentar vertebral de 17° e angulacdo
lateral de 25°.

Foi planejada instrumentacdo monossegmentar por
meio de abordagem dupla anteroposterior. No pri-
meiro estdgio, acesso lateral minimamente invasivo
para o desbridamento intersomdtico e paravertebral foi
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Fig. 2 - (A) e (B) Ressonidncia magnética sagital em T1 e T2 mostra comprometimento de L2-L3; (C) e (D) ressonéncia
magnética axial mostra comprometimento do misculo psoas direito.

Fig. 3 - (A) e (B) Radiografias lombares anteroposterior e perfil com um cateter percutdneo usado para drenar abscesso de
psoas direito; (C) e (D) imagem de tomografia computadorizada mostra comprometimento grave do espago discal L2-L3 e

destruicdo 6ssea vertebral.

feito, seguido por reconstrucdo com cage intersoma-
tico de titdnio em L2-L3 com autoenxerto de osso de
costela.

Em seguida e sob a mesma inducdo anestésica, foi feito
acesso posterior para a instrumentacao pedicular em L2-L3; os
niveis ndo acometidos da coluna néo foram instrumentados

(fig. 4).

A perda estimada de sangue durante todo o procedi-
mento foi de 850mL. Ambos os estagios foram feitos sob
monitoramento neurofisiolégico, inclusive potenciais evoca-
dos somatossensitivos (PESSs) e potenciais evocados motores
(PEMs).

Nao foram observadas complica¢des durante o procedi-
mento.
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Fig. 4 - Passos radioscopicos intraoperatdrios para a artrodese anterior e posterior, abordagem minimamente invasiva
lateral, desbridamento vertebral e do psoas, seguido de instrumentacéo de cage intersomatico e instrumentacgao posterior

pés-operatéria.
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Fig. 5 - (A) Amostra microscépica que mostra a reacdo do tecido granulomatoso; (B) Imagem microscépica magnificada

de células multinucleadas de granuloma.

Anadlise histolégica

Imagens microscépicas (fig. 5) mostraram reagdes granuloma-
tosas com células multinucleadas. A técnica de coloragdo de
Ziehl Neelsen foi negativa; no entanto, a reacdo em cadeia da
polimerase (PCR) foi positiva para a tuberculose.

Tratamento e acompanhamento pés-operatério

Uma ortese téraco-lombo-sacra (OTLS) foi indicada e usada
durante trés meses.

O controle clinico e radiolégico foi feito a cada trés meses.
Nao foram observadas deformidades durante o seguimento.

Os angulos segmentares anterior e lateral poés-operatdrio
foram de 1 e 2 graus, respectivamente. Os parametros cli-
nicos apresentaram melhoria e a terapia antituberculosa foi
bem-sucedida apds 12 meses de tratamento (fig. 6).

O protocolo pés-operatério incluiu quatro agentes antitu-
berculosos por dois meses (isoniazida, etambutol, pirazina-
mida, rifampicina), seguidos de dois medicamentos por dez
meses (isoniazida, rifampicina).

Discussao

O tratamento da tuberculose na coluna vertebral geral-
mente é conservador, com a administracdo de quatro
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Fig. 6 — (A) e (B) Controle pds-operatdrio imediato; (C) e (D) controle pés-operatdrio de um ano; (E) e (F) tomografia

computadorizada mostra artrodese intersomatica em L2-L3.

farmacos antituberculosos e uso de oértese.” Em alguns
casos, o tratamento cirdrgico se faz necessario: perda
de alinhamento sagital ou coronal da coluna devido a
extensa ostedlise e propagacdo de um abscesso nos teci-
dos paraespinhais e no canal vertebral, déficit neurolégico
progressivo, falha no tratamento conservador ou diagndstico
indeterminado.?

A instrumentacdo posterior, com ou sem fusdo anterior,
apresenta bons resultados clinicos e cirirgicos.®’

A fusdo anterior isolada é geralmente indicada para paci-
entes com comprometimento de nivel Unico e deformidades
menores ou leves.>'0 A instrumentacdo posterior adicio-
nal é considerada em casos de comprometimento multinivel
ou deformidade grave. As instrumentac¢des curtas ou lon-
gas sdo feitas para evitar falhas precoces e obter maior
correcdo.™

A abordagem anterior é possivel somente se o pilar poste-
rior estiver intacto. Foi demonstrado que essa abordagem pode
diminuir o tempo operatério, a perda de sangue e a morbidade
pos-operatéria. No entanto, em pacientes com doenca panver-
tebral ou que requeiram encurtamento do pilar posterior para
reducdo da cifose, ou ainda em casos de doenc¢a multinivel, é
necesséria estabiliza¢do posterior.*?

Os autores apresentaram um caso de deformidade lom-
bar grave secunddria a espondilite tuberculosa tratada com
abordagem dupla posterior e anterior, com instrumentacdo
monossegmental. Observou-se artrodese apdés um segui-
mento de um ano. Os pacientes devem ser cuidadosamente
selecionados antes do uso dessa técnica. Mais casos sao neces-
sarios para reforcar essa recomendacao.

Nao foram encontrados estudos que descrevessem a
instrumentagdo monossegmental combinada para o trata-
mento de uma deformidade da coluna grave e secundaria a
espondilite tuberculosa. Sdo necessarios mais casos para res-
paldar esse tratamento.

Conflitos de interesse

Os autores declaram néao haver conflitos de interesse.

REFER E NCIAS

1. Arora S, Sabat D, Maini L, Sural S, Kumar V, Gautam VK, et al.
Isolated involvement of the posterior elements in spinal
tuberculosis: a review of twenty-four cases. ] Bone Joint Surg
Am. 2012;94(20):e151.

2. Kapoor SK, Garg V, Dhaon BK, Jindal M. Tuberculosis of the
posterior vertebral elements: a rare cause of compression of
the cauda equina. A case report. ] Bone Joint Surg Am.
2005;87(2):391-4.

3. Issack PS, Boachie-Adjei O. Surgical correction of kyphotic
deformity in spinal tuberculosis. Int Orthop. 2012;36(2):353-7.

4. Klockner C, Valencia R. Sagittal alignment after anterior
debridement and fusion with or without additional posterior
instrumentation in the treatment of pyogenic and
tuberculous spondylodiscitis. Spine (Phila Pa 1976).
2003;28(10):1036—-42.

5. Moon MS, Kim I, Woo YK, Park YO. Conservative treatment of
tuberculosis of the thoracic and lumbar spine in adults and
children. Int Orthop. 1987;11(4):315-22.

6. Mak KC, Cheung KM. Surgical treatment of acute TB
spondylitis: indications and outcomes. Eur Spine J. 2013;22
Suppl. 4:603-11.

7. Yang P, He X, Li H, Zang Q, Yang B. Clinical efficacy of
posterior versus anterior instrumentation for the treatment
of spinal tuberculosis in adults: a meta-analysis. ] Orthop
Surg Res. 2014;9(1):10.

8. Dai LY, Jiang LS, Wang W, Cui YM. Single-stage anterior
autogenous bone grafting and instrumentation in the surgical
management of spinal tuberculosis. Spine (Phila Pa 1976).
2005;30(20):2342-9.

9. Guerado E, Cervan AM. Surgical treatment of
spondylodiscitis. An update. Int Orthop. 2012;36(2):413-20.

10. Tosun B, Erdemir C, Yonga O, Selek O. Surgical treatment of
thoracolumbar tuberculosis: a retrospective analysis of
autogenous grafting versus expandable cages. Eur Spine J.
2014;23(11):2299-306.

11. HuJ, Li D, Kang Y, Pang X, Wu T, Duan C, et al. Active thoracic
and lumbar spinal tuberculosis in children with kyphotic
deformity treated by one-stage posterior instrumentation
combined anterior debridement: preliminary study. Eur J
Orthop Surg Traumatol. 2014;24 Suppl. 1:5221-9.

12. Yilmaz C, Selek HY, Gurkan I, Erdemli B, Korkusuz Z. Anterior
instrumentation for the treatment of spinal tuberculosis. J
Bone Joint Surg Am. 1999;81(9):1261-7.


http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0065
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0070
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0075
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0080
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0085
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0090
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0095
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0100
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0105
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0110
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0115
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120
http://refhub.elsevier.com/S0102-3616(16)30226-0/sbref0120

	Instrumentação monossegmentar anterior e posterior combinada para o tratamento de uma espondilodiscite tuberculosa severa:...
	Introdução
	Relato de caso
	Tratamento cirúrgico
	Análise histológica
	Tratamento e acompanhamento pós‐operatório

	Discussão
	Conflitos de interesse

	Referências

