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Reis, JGC. Aspectos clinicos e laboratoriais da tuberculose laringea, Rio de
Janeiro, 2015, 106 folhas. Tese [Doutorado em Pesquisa Clinica em Doencas
Infecciosas] — Instituto Nacional de Infectologia Evandro Chagas.

RESUMO

INTRODUGCAO: A tuberculose laringea (TBL) é a doenca granulomatosa mais
frequente da laringe e apresenta caracteristicas clinicas e endoscopicas variaveis.
Assim, exames complementares sdo necessarios para o diagnostico diferencial
desta doenca. OBJETIVO: Caracterizar as apresentacdes clinicas e achados
laboratoriais da TBL. METODO: Esta tese é composta por trés artigos com dados de
pacientes atendidos entre 2004 e 2014 no Instituto Nacional de Infectologia Evandro
Chagas, Fundacdo Oswaldo Cruz. No primeiro, foi realizado um estudo transversal
com dados de 36 prontuarios médicos de pacientes com TBL através da avaliacéo
de fatores associados as caracteristicas clinicas, epidemioldgicas e laboratoriais da
TBL. Foram realizadas analises estatisticas para a verificacdo de associacdo entre
os dados obtidos; P-valores < 0,05 indicaram diferencas significativas. No segundo
artigo, descrevemos as caracteristicas anatébmicas, por videolaringoscopia, e a
qualidade vocal, por testes fonoaudiolégicos, em 24 pacientes com TBL ativa. O
terceiro artigo descreve um caso de criptococcose de laringe como diagnostico
diferencial de TBL. RESULTADOS: No primeiro artigo, observamos que disfonia e
tosse foram os principais sintomas apresentados pelos pacientes e as pregas vocais
foram o sitio laringeo mais acometido. O tempo mediano de evolu¢édo da doenca dos
pacientes com disfonia foi significativamente superior ao dos pacientes que nao
apresentaram este sintoma. Foi observada associacao entre disfonia e lesdo em
prega vocal, e entre odinofagia e lesbes em epiglote, aritendides e pregas
ariepigléticas. A presenca de odinofagia foi mais frequente entre os individuos com
lesGes em quatro ou mais sitios laringeos. O emagrecimento igual ou superior a 10%
do peso corporal foi mais frequente nos pacientes com odinofagia como primeiro
sintoma e nos pacientes com leséo ulcerada. A presenca de dispneia aos esforcos
foi mais frequente entre os individuos com lesfes laringeas mais extensas. O
percentual de tabagistas que apresentavam les6es em quatro ou mais sitios
laringeos foi maior do que o encontrado entre os ndo-tabagistas. A positividade tanto
da baciloscopia quanto da cultura do fragmento tecidual laringeo foram inferiores a
positividade dos mesmos exames no escarro. Os resultados do segundo artigo
mostraram disfonia e alteracdo da qualidade vocal em 23 (95.8%) pacientes. Os
sitios laringeos mais frequentemente afetados foram pregas vocais (87.5%), pregas
vestibulares (66.7%), epiglote (41.7%), aritendides (50%) e pregas ariepigldticas
(33.3%) e regido interaritendidea (33.3%). No terceiro artigo relatamos um caso de
um paciente com lesédo laringea e acometimento pulmonar concomitantes, com
hipotese diagnostica inicial de tuberculose, com confirmagdo diagnostica de
criptococose por exame histopatolégico de fragmento da lesdo laringea.
CONCLUSAO: A TBL provoca lesdes sem padrées clinicos e endoscopicos pré-
definidos, que podem causar disfonia e alteragdes na qualidade vocal na maioria dos
pacientes. A extensdo das lesdes laringeas esta associada a dispneia aos esforgos
e a odinofagia com consequente prejuizo do estado nutricional dos pacientes. Além
disso, o tabagismo é um fator importante no desenvolvimento de quadros mais
graves de TBL, por estar associado ao desenvolvimento de lesdes mais extensas.
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No grupo estudado, ndo foram encontradas associacdes entre as caracteristicas
microscépicas das lesbes com apresentacdes clinicas da TBL. Em relagdo ao
diagnoéstico desta doenca, uma vez que a positividade dos exames bacterioldgicos
em escarro parece nao refletir necessariamente o comprometimento laringeo, o
exame histopatolégico € fundamental para confirmacédo diagnodstica de TBL, além de
fornecer diagnéstico diferencial com outras doencas, como demonstrado pelo raro
caso de criptococose laringea.

Palavras chave: laringe; tuberculose; fatores de risco; hébito de fumar; disfonia;
diagnéstico; diagnostico diferencial; histologia.
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Reis, JGC. Clinical and laboratory aspects of laryngeal tuberculosis, 2015.
Thesis. 106 pages. [PhD in Clinical Research in Infectious Diseases]
Evandro Chagas National Institute of Infectious Diseases.

ABSTRACT

INTRODUCTION: Tuberculosis is the most frequent larynx granulomatous disease.
There are no pathognomonic clinical and endoscopic features of laryngeal
tuberculosis (LTB). Thus, microbiological and histopathological tests are essential for
the diagnosis of LTB and need to be better characterized to facilitate the differential
diagnosis. OBJECTIVE: To characterize the clinical features and laboratory findings
of LTB. METHOD: This thesis consists of three articles which evaluate patients with
LTB treated at the Evandro Chagas National Institute of Infectious Diseases—
Oswaldo Cruz Foundation from 2004 to 2014. In the first, we conducted a cross-
sectional study from the medical records of 36 patients and evaluated factors
associated to clinical, epidemiological and laboratory features of LTB. Statistical
analyzes were performed to check association between the results obtained. P-
values <0.05 indicated significant differences. In the second article, we describe the
anatomical features, by videolaryngoscopy, and rate the vocal quality of 24 patients
with active LTB by means of speech-language tests. The third article describes a
case of laryngeal cryptococcosis as a differential diagnosis of LTB. RESULTS: In the
first article, dysphonia and cough were the main symptoms presented by patients and
the vocal folds the most frequently affected site. Average disease evolution duration
was significantly higher in patients with dysphonia than in patients without this
symptom. We observed association between dysphonia and vocal fold lesions and
between odynophagia and lesions in the epiglottis, arytenoids and aryepiglottic folds.
Odynophagia was more frequent in individuals with lesions in four or more laryngeal
sites. Weight loss equal or above 10% of the body weight was more frequent in
patients with odynophagia as first symptom and in patients with ulcerated lesion.
Dyspnea on exertion was more frequent in individuals with larger laryngeal lesions.
The percentage of smokers with lesions in four or more laryngeal sites was greater
than that found in non-smokers. Positive laryngeal tissue fragment bacilloscopy and
culture were less than positive sputum examinations.The results of the second article
showed dysphonia and alteration of the vocal quality in 23 (95.8%) patients. The
most frequently affected laryngeal sites were: vocal folds in 87.5%; vestibular folds in
66.7%; epiglottis in 41.7%; arytenoid in 50%; aryepiglottic folds in 33.3%; and
interarytenoid region in 33.3% patients. In the third article we report a case of a
patient with laryngeal lesion and concomitant pulmonary involvement, with an initial
diagnosis of tuberculosis. The histopathological examination of the laryngeal lesion
fragment confirmed the diagnosis of cryptococcosis. CONCLUSION: LTB causes
lesions without clinical and endoscopic predefined patterns, which can lead to
dysphonia and vocal quality alteration in most patients. The extent of laryngeal
lesions is associated with dyspnea on exertion and odynophagia with consequent
impairment of the nutritional status. Moreover, smoking may be an important factor in
the development of more severe forms of LTB, since it appears to be associated with
more extensive LTB lesions. In relation to the diagnosis of this disease, the
histopathological examination is essential for diagnostic confirmation of TBL,
because the positivity of sputum bacteriologic examination seems not to necessarily



reflect laryngeal involvement. In addition, it provides differential diagnosis with other
diseases, as demonstrated by the rare case of laryngeal cryptococcosis.

Keywords: larynx; tuberculosis; risk factors; smoking; dysphonia; diagnosis;
diagnosis, differential; histology.
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Videolaryngoscopy images and diagrams of
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c) Hematoxylin-eosin, x100 e x200. Laryngeal
mucosa with scarce inflammatory infiltrate without

granulomas and intact epithelium (without ulceration);

Xii

63

78



d) Grocott's methenamine stain x1000. Numerous,
round, fungi forms -one with a single budding (Arrow);
e) PAS-Alcian Blue (pH 2,5) x1000. Staining of fungal
wall in red (PAS) and of its capsule in blue (Alcian
Blue); f) Mucicarmin x1000. Staining of fungal capsule
in reddish pink, characteristic of Cryptococcus sp.;

g,h,i) Immunohistochemical study using peroxidase-
AEC system (positively stained cells, brown color) for
identification of: neutrophils x100 (g), macrophages
x1000 (h) e natural killer cells x400 (i). Arrows indicate
positively stained cells; observe in “h” numerous fungi
forms inside the broken macrophage and in “" a
heterogeneous distribution of natural killer cells, even

around blood vessels.
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1) INTRODUCAO

A tuberculose € uma doenca infectocontagiosa endémica em nosso pais (1) e
pode acometer varios sitos anatbmicos e 6rgdos humanos, dentre eles, a laringe (2-
4). A tuberculose laringea, apesar de ser a mais frequente doenca granulomatosa
deste o6rgao (5, 6), apresenta caracteristicas clinicas e laboratoriais que ainda
necessitam ser melhor elucidadas. Desta forma, conhecer a laringe, suas interacdes
com outras regifes do corpo, assim como as diversas formas de infeccao e doencas
deste sitio anatbmico €é fundamental para o diagnostico diferencial,

acompanhamento e cura de lesdes nos pacientes acometidos.

1.1) LARINGE

1.1.1) Anatomia da laringe

A laringe é um 6rgao que pode ser entendido como um cilindro membranoso
e muscular, impar, mediano, situado anteriormente no pescoco e que mede, em
média, 4,5 cm no homem e 3,5 cm nas mulheres. Este tubo é revestido internamente
por uma mucosa e protegido, externamente, a maneira de um escudo, pela
cartilagem tireoide. Superiormente, sua estrutura tubular se fixa no osso hioide,
abrindo-se para a faringe e, inferiormente, se fixa e estabelece comunicagdo com a
traqueia (figuras 1 e 2). Apresenta um esqueleto osseocartilaginoso que, unido por
ligamentos, serve de insercdo de musculos que participam da fisiologia laringea. A
laringe esta ligada as fungfes de protecdo das vias aéreas (principalmente durante a
degluticdo), de manutencdo da permeabilidade da via aérea (respiracdo) e de

fonacao (7, 8).



Vista Anterior

Figura. 1- Posicéo da laringe no pescocgo — vista anterior (Netter, 2011) (9).

Osso hioide

LARINGE< Cartilagem tireoide

Cartilagem cricoide

Traquéia

Figura. 2- Posicdo da laringe no pescocgo — vista lateral (Netter, 2011) (9).

O esqueleto laringeo é constituido pelo osso hioide e pelas cartilagens
tiredide, epiglote, cricoide, corniculada e cuneiforme. As trés primeiras sdo maiores,

impares e medianas, enquanto que as restantes sdo pares e posterolaterais. Os



ligamentos que interligam as estruturas deste esqueleto sdo a membrana tireo-

hididea, o ligamento cricotiredideo, ligamento vocal e ligamento vestibular (figura 3)

7).

Epiglote
Osso hidide

Corno superior da cartilagem tiredide
IMembrana tireo-hididea

Incisura tiredidea superior L3mina da cartilagem tiredide

M 2 o Ligamento cricotiredideo
Corno inferior da cartilagem tiredide

Cartilagem cricdide

Traquéia

T

®HNovartis

Figura. 3 - Cartilagens da laringe, vista anterior da laringe (Netter, 2011) (9).

Os musculos laringeos sdo anatomicamente divididos em extrinsecos e
intrinsecos. Os primeiros sdo aqueles que movimentam a laringe como um todo e
podem ser classificados como levantadores e depressores. Os levantadores incluem
0s musculos tireo-hidideo, estilo-hidideo, milo-hidideo, estilofaringico, palatofaringico
e digastrico e os depressores, 0 esterno-hiéideo, omo-hidideo e esternotiredideo

(figura 4) (7).
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Figura. 4- Muasculos extrinsecos da laringe (Netter, 2011) (9).

Os musculos intrinsecos da laringe sao o tireoaritendideo, o cricoaritenideo
lateral, o cricoaritendideo posterior, os aritendideos tranverso e obliquo e o
cricotiredideo (7), sendo responsaveis pela aducdo, abducgéo e tensdo das pregas
vocais. O musculo tireoaritenoideo é dividido em porcdo lateral e porcdo medial,
também chamada de musculo vocal (10). Os musculos adutores sédo o
cricoaritendideo lateral e os aritendideos transverso e obliquo; os abdutores séo os
cricoaritendideos posteriores e 0s tensores sdo 0 cricotiredideo e o tireoaritendideo
(figuras 5, 6 e 7) (7, 10). Toda a inervacdo motora destes diferentes masculos é
fornecida pelo nervo laringeo inferior ou recorrente, com excec¢édo do cricotiredideo,
cuja motricidade é fornecida pelo nervo laringeo superior, nervo misto que € também

responsavel pela sensibilidade da mucosa laringea (11).



As cartilagens e suas conexdes (ligamentos e musculatura intrinseca)
determinam o relevo interno observado através da cavidade do cilindro laringeo

(figuras 6 e 7) (7, 8).

Agio dos misculos cricotiredideos:
alongamento (tens3o) das cordas vocais

Agio dos misculos cricoaritendideos Agio dos misculos cricoaritendideos
posteriores: abdugdo das cordas vocais  laterais: adugdo das cordas vocais

'.

Agio do misculo aritendideo: Agio dos misculos vocal e tireoaritendideo: g gﬁ

adugio das cordas vocais encurtamento (relakamento) das cordas vocais
®MNovartis

Figura. 5- Acdo dos musculos intrinsecos
da laringe (Netter, 2011 (9).
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Figura. 6 - Laringoscopia direta (parte inferior da imagem corresponde a porgéo posterior): sitios e estruturas
anatbmicas da laringe normal, em posigao respiratéria, com pregas vocais abduzidas (rima da glote aberta)
(adaptada, Sobotta, 1993) (12).
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Figura. 7 - Laringoscopia direta (parte inferior da imagem corresponde a porgdo posterior): sitios e estruturas
anatdmicas da laringe normal, em posicdo adotada durante a fonag&o, com pregas vocais aduzidas (rima da
glote fechada) (adaptada Sobotta, 1993) (12).



Do ponto de vista anatdmico, a laringe pode ser divida em trés regides cujos
limites ndo sdo precisos: supraglote, glote e subglote. A supraglote inclui os
seguintes subsitios: epiglote, prega ariepiglética, aritendide, pregas vestibulares e
ventriculo. A glote é representada pelas pregas vocais e pelas comissuras anterior e
posterior. A subglote compreende o segmento delimitado pelo limite inferior da glote

até a borda inferior da cartilagem cricoide (figura 8) (8).

1.1.2) Histologia da laringe

A mucosa da laringe € continua com a da faringe e da traqueia. Um epitélio
pavimentoso estratificado reveste a superficie lingual e uma pequena extensdo da
superficie faringea da epiglote e das pregas vocais verdadeiras. Nas demais regides,
o epitélio é pseudoestratificado cilindrico ciliado com células caliciformes. As
glandulas seromucosas da laringe sdo encontradas por toda lamina prépria, exceto

ao nivel das pregas vocais. A lamina propria € composta por tecido conjuntivo

frouxo, geralmente rico em mastdcitos (figura 8) (13).
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Figura 8 - Estrutura histolégica de toda a laringe (Kierszenbaum, 2004) (13).
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A borda vibratéria da prega vocal é formada por cinco camadas. O
revestimento epitelial fino e lubrificado constitui a area de contato entre as pregas
vocais e funciona como uma capsula auxiliadora na manutencdo de seu contorno. O
epitélio é escamoso estratificado, mais adaptado a suportar o trauma gerado pelo
contato entre as pregas. A camada superficial da lamina propria, também conhecida
como espaco de Reinke, € composta por matriz e tecido conjuntivo frouxo, contendo

poucos fibroblastos. A camada intermedidria, por sua vez, consiste



fundamentalmente em fibras elasticas e n&o contem fibroblastos. A camada
profunda da lamina prépria € formada principalmente por fibras colagenas e é rica
em fibroblastos. O muasculo vocal forma o corpo da prega vocal. As camadas
intermediéaria e profunda das pregas vocais constituem o ligamento vocal e situam-se
imediatamente abaixo do espaco de Reinke (10).

Mecanicamente, as estruturas das pregas vocais atuam como trés camadas:
cobertura (formada pelo epitélio e espaco de Reinke), transicdo (constituida pelas
camadas intermediaria e profunda da lamina propria) e corpo (muasculo vocal). Ha
uma diferenca gradual na rigidez das pregas vocais devido a diminuicdo de fibras
elasticas e aumento de fibras colagenas da cobertura em direcdo ao corpo. A
camada superficial da lamina prépria é bastante flexivel ao passo que o musculo
vocal é bastante rigido. O espaco de Reinke é a camada que vibra mais
intensamente durante a fonacdo (14, 15). A compreensao da histologia das pregas
vocais € importante para a abordagem terapéutica adequada para cada tipo de

doenca, uma vez que processos patoldgicos distintos podem acometer as diferentes

camadas deste sitio anatdomico laringeo (10).
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Epitélio escamoso
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Epitélio pseudoestratificado
cilindrico ciliado

Figura 9 - llustragdo esquematica das camadas da prega vocal (Ballengers, 2003) (16).

1.1.3) Fisiologia da laringe

As funcbes da laringe sdo protecdo das vias aéreas baixas, respiracdo e
fonacdo. O desempenho destas funcdes requer um perfeito sistema neuromuscular
capaz de responder a estimulos voluntarios e involuntarios apresentados a laringe
(16).

Os principais mecanismos protetores das vias respiratérias baixas sao
fechamento da laringe, apneia e tosse (16, 17). O reflexo de fechamento glético é
um reflexo polissinaptico que protege a arvore traqueobrdnquica contra a aspiracao
ou penetracdo de corpos estranhos (16). A apneia, cessacao da respiragéo pelo
fechamento da laringe, pode ser desencadeada pela estimulacdo mecéanica deste
O0rgdo ou em resposta a agentes quimicos (17). Estas respostas protetoras, quando
exacerbadas, podem resultar em laringoespasmos (16, 17). A tosse exerce papel

protetor auxiliando na limpeza da arvore tragueobrdonquica e permeabilidade das
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vias respiratérias, podendo ser uma acao voluntaria ou uma resposta involuntaria da
laringe ou de receptores pulmonares (17). Adicionalmente, a elevacdo faringo-
laringea, pela contracdo dos musculos suprahidideos, sobre a base da lingua ja
recuada, representa um papel protetor das vias aéreas durante a degluticdo (18).

A laringe apresenta importante papel na regulacéo da respiracao. Este 6rgao
€ contiguo com a traqueia, e € capaz ndao somente de realizar abertura e
fechamento rapidos, mas também de sofrer alteracbes abruptas de resisténcia.
Desta maneira, a laringe € mais adaptada do que qualquer outra por¢éao do aparelho
respiratorio para regular o fluxo de ar. As alteracGes de resisténcia resultantes das
respostas laringeas a estimulos respiratérios tais como pressdo de ar negativa e
alteracdes gasosas na corrente sanguinea tém efeito benéfico na ventilacédo (19).

A fisiologia da producdo vocal € extremamente complexa. A voz é
influenciada por varios sistemas do organismo e a laringe representa importante
papel, uma vez que é 0 componente mais expressivo e sensitivo do processo de
produgéo vocal (10).

A producdo vocal voluntaria inicia-se no cortex cerebral, que apds uma
sequencia de complexas interacdes, transmite estimulos necessarios para a
musculatura laringea, toracica e abdominal, e para o trato vocal. O processo normal
de fonacdo necessita de suporte respiratério adequado, no qual os pulmdes,
auxiliados pela contracdo do diafragma, dos musculos intercostais e da parede
abdominal, impulsionam para cima a coluna de ar existente nos bronquios e na
traqueia. Esta coluna de ar, ao atingir a glote, resulta na vibracdo das pregas vocais
(11), que representam 0s componentes oscilatorios do mecanismo de producgéo
vocal (10). Os movimentos rapidos e sucessivos de aducdo e abducdo das pregas

vocais que entrecortam a coluna de ar em passagem pela glote originam a vibracéo
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destas estruturas e producédo do som (11). A frequéncia de fechamento e abertura

gléticos é determinante para a qualidade vocal (10).

1.1.4) Métodos de avaliacao da laringe e da voz

Os principais métodos de avaliacdo da laringe incluem a videoendoscopia e a
estroboscopia. A videolaringoscopia € uma ferramenta para avaliagcdo da estrutura
anatdbmica e da funcao laringea durante o exame clinico do paciente. Este exame,
associado ou ndo a estroboscopia, é utilizado para diagnosticar processos
patolégicos, realizar acompanhamento destas doencas ao longo do tempo e
fornecer informacBes acerca de resultados de tratamentos respiratérios e/ou
fonoaudioldgicos. A estroboscopia € Util para avaliacdo de alterac6es nos padrdes
vibratorios das pregas vocais, avaliacdo da flexibilidade mucosa, do fechamento
glético e das alteracdes estruturais minimas (17).

A videolaringoscopia pode ser realizada com endoscopios rigidos ou flexiveis.
A endoscopia rigida é indicada nos casos em que se deseja avaliar a integridade
das estruturas e mucosa laringeas e pode ser realizada com telescopios de 70° ou
90°. O exame com endoscoépio flexivel, por sua vez, é preferencialmente utilizado
para avaliacdo do movimento da laringe, como, por exemplo, durante a fonacdo e
canto, ao invés do aspecto estrutural e mucoso deste 6rgao (17).

A avaliacdo vocal pode ser realizada através de ferramentas que incluem a
Avaliacdo Perceptiva Auditiva Vocal e a Andlise Acustica da Voz. Um dos métodos
de avaliacdo perceptiva auditiva vocal é a escala GRBASI, considerada um

instrumento eficaz para a avaliagdo perceptiva de alteracdes vocais relacionadas a

irregularidade vibratoria das pregas vocais. A sigla GRBASI significa G (grade)
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grau geral de rouquiddo; R (roughness) = rugosidade; B (breathiness) =
soprosidade; A (asteny) = astenia; S(strain) = tensao e | (instability) = instabilidade. A
classificacdo das alteracdes varia de 0 a 3, considerando (0) sem alteracéo, (1)
levemente alterado, (2) moderadamente alterado e (3) alteracdo grave (14, 20).

A andlise acustica vocal avalia a voz de forma mais objetiva, através da
quantificacdo do sinal sonoro. Suas vantagens sdo o aumento da precisédo
diagnoéstica e a identificagcdo e documentacdo da qualidade vocal. Os parametros
vocais acusticos analisados sdo Jitter que indica a variabilidade da frequéncia
fundamental a curto prazo; Shimmer que indica a variabilidade da amplitude da
onda sonora a curto prazo; e Glottal-to-noise excitation ratio, relacionado a presenca

e proporcao de ruido na glote (15).

1.2) TUBERCULOSE

1.2.1) Historico/epidemiologia

A tuberculose (TB) € uma doenca infecto-contagiosa de evolucao cronica que
se caracteriza anatomo-patologicamente pela presenca de granulomas e necrose
caseosa central, sendo causada pela bactéria denominada Mycobacterium
tuberculosis. Sua transmissdo ocorre predominantemente por via aérea e acomete
em especial os pulmdes, mas pode atingir qualquer outro 6rgao do corpo (2, 3).

A TB foi uma doenca altamente prevalente em humanos por muitas décadas
até o inicio do século passado. Apos o advento de antimicrobianos, de programas de
prevencédo e de melhoria nas condigbes socioecondmicas, a incidéncia de TB caiu

significativamente até a década de 80 do século XX (21, 22). Entretanto, nos anos
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subsequentes, a disseminacéo da AIDS (Sindrome da Imunodeficiéncia Adquirida), o
uso nao controlado de antimicrobianos e o surgimento de cepas bacterianas
multirresistentes resultaram no novo aumento da incidéncia desta doenca (2, 6, 21).

A TB € um dos mais sérios problemas de saude global. Nove milhdes de
novos casos de tuberculose foram registrados em 2013 pela Organizacdo Mundial
de Saude (OMS). Apoés o surgimento do Virus da Imunodeficiéncia Humana (HIV)
ela se tornou a segunda causa de morte por um unico agente infeccioso. Em 2013,
1,5 milhdes de pessoas morreram de tuberculose no mundo, incluindo 360.000 de
pessoas HIV-positivas (23). No Brasil, em 2014, a TB representou a 42 causa de
morte por doencas infecciosas e a primeira causa de morte por doenca identificada
entre pessoas com HIV (24).

Segundo estimativas da OMS, 22 paises, entre eles o Brasil, sao
responsaveis por 80% da carga mundial de TB e por isto sdo considerados paises
prioritarios para as acfes de controle da infeccdo. O Brasil ocupa a 162 posicdo em
numero absoluto de casos; por sua vez, india, China e Africa do Sul s&o os paises
com maior carga da doenca. Ao ser considerado o coeficiente de incidéncia, o Brasil
ocupa a 222 posicao entre esses paises (25).

Em 2013, foram registrados 83.310 casos de TB no Brasil (23). Observa-se
reducdo do coeficiente de incidéncia da doenca, passando de 41,5/100 mil
habitantes em 2005 para 33,5 por 100 mil habitantes em 2014, o que corresponde a
uma reducdo média de 2,3% ao ano nesse periodo. O Estado do Rio de Janeiro
apresentou o 2° maior coeficiente de incidéncia do pais em 2013 (25). O coeficiente
de mortalidade por TB também apresentou reducdo no periodo de 2004 a 2013. Em
2013, os estados com maiores coeficientes foram Rio de Janeiro (5,0 0bitos/100 mil

hab.), Pernambuco (3,8/100 mil hab.) e Acre (3,6/100 mil hab.). Apesar das reducdes
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nos coeficientes de incidéncia e de mortalidade, a doenca ainda é endémica no pais,
concentrando-se em grandes centros urbanos, nos aglomerados populacionais e,
sobretudo, em populacbes mais vulneraveis, como a populacdo privada de
liberdade. Além disso, devido as altas proporcées de abandono de tratamento, a TB
resistente aos farmacos tem se tornado uma importante apresentacédo desta doenca
no Brasil (1).

O advento da epidemia do HIV/AIDS, nos paises nos quais a TB é endémica,
tem acarretado aumento significativo de tuberculose pulmonar com baciloscopia
negativa, sendo crescente a incidéncia das formas extrapulmonares, dentre estas, a
tuberculose laringea, que € a mais frequente doenca granulomatosa infecciosa da
laringe (5, 26). Na notificacdo de TB no Brasil, ndo existe um campo especificando
gue se trata de tuberculose laringea. A forma laringea é notificada junto as outras
extrapulmonares. No Brasil ocorreu um aumento da frequéncia das taxas de
deteccdo de casos das formas extrapulmonares em relacdo as pulmonares, de
4,85% em 2010 para 11,97% em 2012 (27).

A TB é transmitida por via aérea em praticamente a totalidade dos casos. A
infecc@o ocorre a partir da inalacdo de nucleos secos de goticulas contendo bacilos
expelidos pela tosse, fala ou espirro de doente com tuberculose ativa de vias
respiratérias (pulmonar ou laringea) (3, 26). Os doentes baciliferos, isto €, aqueles
cuja baciloscopia de escarro é positiva, sédo a principal fonte de infeccao. Doentes
com tuberculose pulmonar e baciloscopia negativa, mesmo que tenham resultado
positivo a cultura, sdo muito menos eficientes como fontes de transmissao, embora,
ainda assim, isto possa ocorrer (26).

A TB pode acometer as vias aéreo-digestivas superiores, causando lesdes de

aspecto infiltrante liso, granuloso ou ulcerado e, por vezes, com erosao parcial ou
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total das estruturas anatdomicas atingidas. A tuberculose laringea (TBL) € geralmente
secundaria a infeccdo pulmonar primaria, mas pode também ocorrer pela inoculacao
direta do microorganismo na laringe através de aerossois ou pela disseminacéo
hematogénica do bacilo (2, 6, 28). Dados de outros paises mostram que a TBL
representa menos de 2% dos casos de TB extrapulmonar (21, 29) e sua incidéncia
entre os pacientes diagnosticados com TB pulmonar varia de 0,08 a 5,1% (2, 30,
31). No entanto, a incidéncia exata de TBL é dificil de ser estimada, sendo provavel
gue esta doenca seja mais frequente do que é documentada (30, 32, 33). Mesmo
nos paises onde é mensurada, a TBL € provavelmente subnotificada devido a
recomendacdo da OMS de que os casos de TBL devem ser classificados como
casos de TB pulmonar para fins de registro epidemiolégico (27, 34).

As caracteristicas da TBL sofreram alteracbes ao longo dos anos e o
diagnoéstico desta doenca tornou-se um desafio para otorrinolaringologistas. No
passado, a TBL acometia tipicamente adultos jovens, na 22 ou 32 décadas de vida,
portadores de TB pulmonar avancada. Os sintomas incluiam tosse, hemoptise,
febre, perda de peso e sudorese noturna. As lesdes laringeas, geralmente
ulcerogranulomatosas, localizavam-se na porcdo posterior da laringe devido ao
acumulo de escarro na regido aritendidea de pacientes acamados (2, 33, 35).

A TBL acomete principalmente individuos do sexo masculino, com uma propor¢ao
homem-mulher variando de 1.5:1 a 9:1 entre os estudos (6, 36-38). A doenca
acomete principalmente individuos na quinta ou sexta décadas de vida (4, 6, 35, 37)
e com a mesma distribuicdo de idade entre homens e mulheres (35), apesar de ja ter
sido observada uma idade média significativamente menor entre mulheres
portadoras de TBL (4). Fatores como desnutricdo, moradia precaria e

comprometimento imunolégico de certos grupos populacionais, como coinfeccéo
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pelo virus da imunodeficiéncia adquirida (HIV) podem contribuir para o

desenvolvimento da TBL (3, 25).

1.2.2) Fisiopatogenia da tuberculose laringea

Ha duas teorias que tentam explicar a forma de contaminacgéo da laringe pelo
M. tuberculosis. A teoria broncogénica fundamenta-se na disseminacao direta de
bacilos provenientes do escarro contaminado da arvore endobrénquica a partir da
infeccdo pulmonar por esta micobactéria. Na teoria hematogénica, a laringe seria
infectada através de vasos sanguineos ou linfaticos a partir de outros focos
infecciosos primarios distantes, ao invés da disseminacao direta pelas vias aéreas
(33). A maioria dos autores concorda que a teoria broncogénica é a regra, ou seja, a
infeccdo laringea é geralmente secundaria a infeccdo pulmonar (4, 35, 39, 40). A
TBL primaria seria excepcional, com suspeitas de que pouca exploracdo acerca de
TB pulmonar teria sido conduzida (28). Em varios estudos, ndo se identificou
nenhum caso de TBL primaria (28, 31, 35, 37, 38). Outros autores, no entanto,
apoiam a teoria hematogénica e relatam que sua frequéncia tem aumentado
atualmente, resultando em consequente elevacao na incidéncia de TBL primaria (5,

6, 41, 42).

1.2.3) Caracteristicas das lesdes laringeas

No passado, a TBL era classicamente caracterizada pela presenca de lesdes
multiplas, ulceradas em sua maioria, que acometiam a porcéo posterior da laringe
devido a contaminacdo pelo escarro em pacientes acamados (35). Atualmente,

observa-se uma diversidade de aparéncia endoscopica das lesdes entre diferentes

estudos, ndo havendo caracteristicas patognomonicas indicativas desta doenca (4).
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O exame endoscopico da mucosa laringea pode revelar lesbes de aspectos
variaveis tais como lesdes exofiticas (figura 10), nodulares, ulceradas (figura 11),
hiperémicas e/ou edemaciadas (figura 12), além de menos frequentemente o
surgimento de lesdes erosivas (figura 13) (6). Lesdes ulceradas ainda sé&o
observadas (43, 44), mas alguns autores sugerem que as lesdes séo hipertréficas ou
até mesmo exofiticas na maioria dos casos, e dificeis de distinguir das laringites
cronicas de outras etiologias (2, 39-41).

Em relacdo a localizacdo das lesBes, qualquer porcao da laringe pode ser
acometida. envolvimento classico da porcao posterior ndo € mais um sinal cardinal
de TBL (33). Apesar de alguns autores ndo relatarem predilecdo por nenhum sitio
anatémico (32, 43), e alguns ainda confirmarem o envolvimento classico da porcao
posterior da laringe (36, 38, 41), a maioria relata acometimento principal das pregas
vocais (2, 6, 44, 45). As lesdes podem ser uni ou bilaterais (4, 6, 35) e podem

acometer mais de uma estrutura anatdomica da laringe (4, 37).
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Figura 10 - Imagem de videolaringoscopia (laringoscopia indireta) de paciente com laringite crbnica por
tuberculose com lesdo exofitica (setas) acometendo as regides gldtica e supraglética da laringe (Arquivo
INI/Fiocruz, 2013).

Figura 11 - Imagem de videolaringoscopia (laringoscopia indireta) de paciente com laringite crbnica por
tuberculose com lesdo granulosa acometendo a regido supraglotica da laringe e com ulceracdes nas pregas

ariepigldticas (setas) (Arquivo INI/Fiocruz, 2013).
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Figura 12 - Imagem de videolaringoscopia (laringoscopia indireta) de paciente com laringite crdnica por
tuberculose com processo inflamatério inespecifico caracterizado por hiperemia da prega vocal direita (setas)
(Arquivo INI/Fiocruz, 2013).

Figura 13 - Imagem de videolaringoscopia (laringoscopia indireta) de paciente com laringite cronica por
tuberculose com leséo erosiva parcial (setas) acometendo a metade direita da epiglote (Arquivo INI/Fiocruz,
2013).
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1.2.4) Sintomatologia do envolvimento laringeo

Ao longo dos anos, alteracbes nos sintomas apresentados por pacientes
portadores de TBL tém sido observadas. No passado, estes geralmente
apresentavam doenca pulmonar avangada com tosse produtiva e sintomas
sistémicos marcantes, como perda de peso, sudorese noturna e febre. Disfonia era o
sintoma laringeo mais comum, mas era frequentemente acompanhada por
odinofagia e disfagia (35).

Apesar de sintomas sistémicos serem menos observados (4, 6, 35, 43),
alguns autores ainda relatam presenca de febre e perda de peso em até 73,6% dos
pacientes (28, 38-40, 44, 46, 47). A disfonia ainda é relatada como o sintoma mais
comum, presente em 100% dos pacientes em alguns estudos (4, 6, 43) e permanece
presente em mais de 80% dos pacientes mesmo apds o tratamento medicamentoso
da TBL, sendo passivel de melhora com o tratamento fonoterapico (48). A frequéncia
de odinofagia variou de 9 a 50% entre os estudos revisados (2, 6, 33) e, a
ocorréncia de tosse, geralmente atribuida ao tabagismo, variou de 14,6 a 94,7% (4,
37, 39).

A inespecificidade dos sintomas iniciais da TBL pode gerar dificuldade e
retardo no diagnostico desta doenca. O intervalo de tempo decorrido entre o
surgimento do primeiro sintoma e o diagnéstico é irregular, podendo variar de 2
semanas a 24 meses (4, 36, 44). Este retardo no diagndéstico pode estar relacionado
a dificuldade de acesso dos pacientes ao sistema de saulde, a deficiéncias de
infraestrutura e de recursos humanos, além da inerente dificuldade de diagndstico

desta doenca. Além disso, a elevada duragdo dos sintomas pode também sugerir

diagnéstico inicial equivocado (4).
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1.2.5) Diagnostico da tuberculose

A pesquisa bacteriologica é importante para o diagnostico da TB pulmonar e
extrapulmonar (26). O método mais comum para diagndéstico de TB no mundo € o
exame direto do escarro para pesquisa de bacilo alcool-acido-resistente (BAAR) (3).
Este € um método de baixo custo e requer padrdes minimos de biosseguranca,
sendo muito utilizado nos paises em desenvolvimento, entre eles o Brasil, ndo
apenas para o diagnéstico, mas também para o controle do tratamento TB (3, 25).
Em 2013, dos 60.948 casos novos de TB pulmonar registrados no pais, 85,4%
realizaram baciloscopia no momento do diagndstico e, destes, 39.757 (65,2%)
tiveram o resultado positivo. Apesar de ser um exame relativamente simples e de
facil acesso, a baciloscopia apresenta sensibilidade baixa em torno de 65%, o que
pode estar relacionado a baixa qualidade das amostras e as dificuldades no
transporte e processamento (25). Além disso, este método néo fornece informacoes
acerca da sensibilidade antimicrobiana e ndo diferencia o complexo M. tuberculosis
de outras micobacterias (3, 25). Este método esta indicado em casos com suspeita
clinica de TB extrapulmonar (26), mas ndo parece ser um método confiavel para
diagnéstico da TBL (4).

A cultura do escarro é o método “padrao ouro” para o diagndstico de TB e
permite um acréscimo de até 30% no numero de casos diagnosticados, quando
comparada a baciloscopia. Se associada ao teste de sensibilidade, possibilita a
deteccdo dos casos de resisténcia a farmacos. No Brasil, nos udltimos anos, o
processo de descentralizagcdo da cultura em meio sélido (Ogawa-Kudoh) vem sendo
ampliado, assim como a realizacdo da cultura automatizada (em meio liquido) (49).
Apesar do diagnostico de TB através da cultura ser considerado padrdo de

referéncia, a realizacdo deste exame requer laboratorios equipados com funcionéarios
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altamente treinados e um sistema de transporte eficiente para assegurar a
viabilidade dos espécimes (3). A cultura € um método de elevada especificidade e
sensibilidade para o diagnoéstico da TB extrapulmonar, apesar de produzir resultados
tardiamente. Permite a posterior identificacdo da espécie de micobactéria isolada
através de métodos bioquimicos, fenotipicos e moleculares, assim como a
realizacdo de teste de sensibilidade aos farmacos antituberculose (50, 51). O
Programa Nacional de Controle da Tuberculose (PNCT) recomenda a realizacéao de
cultura com teste de sensibilidade (para deteccéo de bacilos resistentes ao esquema
de tratamento padrdo), principalmente para populacdes consideradas de maior risco
como: pacientes com tratamento prévio, pessoas que vivem com HIV/AIDS, contatos
sintomaticos de casos de TB resistente e populacfes especiais (pessoas privadas
de liberdade, indigenas, entre outros) (26).

Atualmente, testes mais rapidos e com maior sensibilidade estado disponiveis
para complementar ou substituir os exames convencionais no diagnéstico da TB
pulmonar e extrapulmonar (3). O teste rdpido molecular (TRM-TB) utiliza técnicas de
biologia molecular (reacdo em cadeia da polimerase em tempo real) para identificar
o DNA do M. tuberculosis e apresenta sensibilidade de 90% e especificidade de
99%. O resultado é liberado em apenas duas horas, favorecendo o inicio oportuno
do tratamento convencional. Além disso, o0 TRM-TB também detecta a resisténcia a
rifampicina, um dos principais farmacos usados no tratamento da TB, o que
possibilita identificar os casos de resisténcia ao esquema basico, diminuindo o
tempo necessario para o inicio do tratamento com medicamentos de 22 linha (25).
Este teste ndo esta indicado para o acompanhamento do tratamento de TB, nem
para diagndstico de casos de retratamento (recidivas e reingressos apos abondono).

Como o TRM-TB detecta o DNA do bacilo, o teste pode ter resultado positivo por um
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prazo indefinido, ndo sendo possivel, portanto, comprovar o resultado da terapia
antituberculose. Diante disso, ressalta-se a importancia da realizacdo das
baciloscopias durante o acompanhamento do tratamento (1, 52). A cultura de
escarro com teste de sensibilidade antimicrobiana (TSA) deve ser realizada para
todos os pacientes com TRM-TB positivo ou para 0s casos suspeitos de TB em que
sera realizada a baciloscopia. Além disso, utiliza-se a cultura de escarro para todas
as populacbes mais vulneraveis, independentemente do resultado desses dois
testes. O TSA deve ser realizado para comprovar a resisténcia a rifampicina
detectada pelo TRM-TB e a resisténcia a outros farmacos. Nos locais onde néo se
realiza o TRM-TB, a cultura de escarro e o TSA permitirdo a identificacdo de todas
as resisténcias (1).

A prova tuberculinica (técnica de Mantoux), realizada através da injecao
intradérmica do antigeno proteico purificado (PPD), também faz parte dos métodos
de abordagem diagndstica e estd indicada para investigacao da infeccdo latente no
adulto e infeccao latente e TB doenca em criancas (26). Este teste, se n&o reator,
ndo exclui a presenca de TBL (40, 41, 45). A positividade do PPD na TBL é
altamente variavel (45% a 90,9%) (28, 40, 45).

A hipotese diagnostica de TBL é raramente considerada pelos
otorrinolaringologistas (2, 43). O diagnéstico da TBL necessita de alto grau de
suspeicdo, pois o0 aspecto endoscopico das lesdes € inespecifico e variado, podendo
simular outras doencas laringeas (28, 44, 53).

O exame histopatologico € o método empregado na investigacdo das formas
extrapulmonares ou nas formas pulmonares que se apresentam radiologicamente
como doenca difusa. A biopsia com confirmacdo histopatologica é considerada

essencial para o diagnostico de TBL pela grande maioria dos autores (2, 4, 36, 38),
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além de excluir a presenca de neoplasia (2, 4, 36), visto que a coexisténcia de TBL e
carcinoma de laringe ja foi relatada (4, 35, 45, 54). Ao exame histopatoldgico
observam-se reacfes inflamatdrias, com granulomas constituidos de células
gigantes, podendo ocorrer necrose caseosa central (2, 55). A baciloscopia dos
cortes histologicos pode revelar a presenca de BAAR através da coloracdo de Ziehl
Neelsen (2, 4, 6) e de Wade. Nos pacientes ndo imunossuprimidos, a baciloscopia
do tecido usualmente € negativa, e a presenca de um granuloma, com necrose de
caseificacdo, €é compativel com o diagnostico de TB. Nos pacientes
imunossuprimidos, é menos frequente a presenca de granuloma com necrose
caseosa, mas é mais frequente a positividade da baciloscopia no material de biopsia
(26).

A OMS recomenda a utilizacdo do TRM-TB como teste alternativo a
baciloscopia, cultura e exame histopatologico em espécimes de pacientes com
hipétese diagndstica de TB extrapulmonar (56) e, em dezembro de 2014, o
Ministério da Saude publicou Nota Informativa, recomendando a utilizacdo deste
teste para amostras de exames extrapulmonares, como liqguor e amostras de
ganglios e outros tecidos e indica, prioritariamente, a utilizacdo do TRM-TB para o
diagnéstico de TB pulmonar e TBL em adultos e criancas (52).

A radiografia de térax é um método auxiliar na investigacdo da TBL, pois
achados radioldgicos sugestivos de TB pulmonar em individuos com lesdes

laringeas podem sugerir o diagnostico de TBL (4, 33).
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1.2.6) Diagnostico diferencial

A TBL tem como diagnéstico diferencial as neoplasias, as granulomatoses néo
infecciosas e as outras granulomatoses infecciosas deste 6rgao (55, 57, 58). A
instalacdo dos sintomas é insidiosa, o que atrasa o diagnéstico (55). Na TBL, os
exames de imagem e a laringoscopia simulam o diagnostico de carcinoma, que
somente pode ser confirmado por biopsia e seu estudo histopatologico (59). Apesar
de ndo haver uma estatistica oficial na literatura, em Centros de exceléncia no
tratamento de neoplasia laringeas, sao descritos casos de coexisténcia de
carcinoma e TBL (35, 45). Entre as granulomatoses infecciosas, 0s principais
diagnoésticos diferenciais da TBL se fazem com a paracoccidioidomicose e
leishmaniose tegumentar americana (55). Nos pacientes em uso prolongado de
drogas imunossupressoras ou outras condicfes que interfiram na capacidade de
resposta imune, deve-se alentar também o diagndstico de outras infec¢cdes micoticas
da laringe como criptococose e histoplasmose (60). As semelhancas de aspecto
endoscopico e a falta de padrdes clinicos definidos tornam os estudos laboratoriais
fundamentais para o diagnostico diferencial das granulomatoses infecciosas da

laringe.

1.2.7) Tratamento

O sistema de tratamento para TB preconizado pelo MS era composto pelo
Esquema | (2RHZ/4RH) para os casos novos; Esquema | reforcado (2RHZE/4RHE)
para retratamentos; Esquema Il (2RHZ/7RH) para a forma meningoencefalica; e
Esquema Il (3SZEEY/9EEt) para faléncia. Em 2009, devido a um aumento de

resisténcia primaria a isoniazida (de 4,4% para 6%), houve a introducdo do
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etambutol como quarto farmaco na fase intensiva de tratamento (dois primeiros
meses) do Esquema basico e extincdo do Esquema | reforcado e do Esquema lll. A
apresentacao farmacolégica do Esquema basico passa a ser comprimidos de doses
fixas combinadas dos quatro medicamentos (RHZE), nas seguintes dosagens: R

150mg, H 75mg, Z 400mg e E 275mg (Quadro 1) (26).

Quadro 1: esquema bésico para tratamento da tuberculose em adultos e adolescentes (MS, 2011) (26)

O Esquema basico esta indicado em (Quadro 2):

e Casos novos adultos e adolescentes (> 10 anos), de todas as formas
de TB pulmonar e extrapulmonar (exceto a forma meningoencefalica),
infectados ou n&o por HIV;

e Retratamento: recidiva (independentemente do tempo decorrido do
primeiro episddio) ou retorno apdés abandono com doenca ativa em

adultos e adolescentes (> 10 anos), exceto a forma
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meningoencefalica, até os resultados da cultura, da identificacdo

bacteriana e do teste de sensibilidade.

Situacio Esquema Indicado Local de realizacdo

Quadro 2: Esquemas de tratamento de tuberculose de acordo com o quadro clinico do paciente e unidades
de atendimento (MS,2011) (26).

O tratamento das formas extrapulmonares (exceto a meningoencefalica) tem a
duracdo de seis meses, assim como o dos pacientes coinfectados com HIV,
independentemente da fase de evolucdo da infeccdo viral. Em casos
individualizados, cujas evolugcBes clinicas iniciais ndo sejam satisfatérias, o
tratamento pode ser prolongado na sua segunda fase (26). O regime terapéutico
para os casos de TB multidrogarresistente, caracterizados pela resisténcia a
isoniazida e rifampicina, € mais longo e requer uso de esquemas especiais (27).

Embora o MS preconize o uso do Esquema basico por 6 meses para
tratamento dos casos de TBL (26), o tempo de tratamento é variavel na literatura,
sendo frequentemente superior a 6 meses, podendo estender-se a 1 ano (2, 4, 36-

38, 61). A administracdo dos farmacos também ¢é variavel nos estudos revisados,



29

seguindo as seguintes dosagens: R 600mg/dia, H 400mg/dia, E 1200mg/dia e Z
1500mg/dia (2, 40).

A associacdo medicamentosa adequada, as doses corretas e 0 uso por tempo
suficiente sdo os principios basicos para o tratamento, evitando a persisténcia
bacteriana e o desenvolvimento de resisténcia aos farmacos e, assim, assegurando
a cura do paciente. A esses principios soma-se o TDO como estratégia fundamental
para 0 sucesso do tratamento (26). O TDO, reconhecido mundialmente e
recomendado pelo PNCT, € uma estratégia para a adesdo ao tratamento que
consiste na observacao diaria da ingestdo dos medicamentos por um profissional de
salude, e, excepcionalmente, por uma pessoa que tenha vinculo com o usuario.
Nesses casos, o profissional de saude deve acompanhar semanalmente o suporte
ao tratamento (25).

Novos medicamentos estdo sendo avaliados para possiveis incorporacdes no
tratamento da TB, como a rifapentina e a bedaquilina. A rifapentina pertence a
familia das rifamicinas. Deve ser utilizada em associacdo com a isoniazida para o
tratamento da infeccao latente da TB, reduzindo o tempo de tratamento de seis para
quatro meses, com uso diario da medicacdo, perfazendo 12 doses semanais. A
reducdo do tempo de tratamento pode contribuir para o aumento da adesao e,
consequentemente, auxiliar na prevencao de casos de TB. A bedaquilina, por sua
vez, é o primeiro novo farmaco, em mais de 40 anos, produzido especificamente
para TB, tendo sido aprovado pelo Food and Drug Administration em 2012 e pela
OMS em 2013. Representa um importante medicamento para incorporacdo no
tratamento da TB com resisténcia extensiva, em que as possibilidades terapéuticas

ainda séo limitadas (1).
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O sucesso no manejo de pacientes com TBL baseia-se no diagndstico
precoce e o inicio rapido do tratamento quimioterapico adequado (2). Devido ao alto
grau de destruicdo tecidual que pode ocorrer na TBL, uma intervengcdo precoce e
adequada é essencial pra minimizar a possibilidade de sequelas, como a estenose

laringea (55).
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2) JUSTIFICATIVA

A TBL é uma importante causa de infeccdo laringea, fazendo parte dos
diagndsticos diferenciais das lesGes crénicas deste 6rgao. A importancia do presente
estudo deve-se as seguintes razoes: (i) Necessidade de melhor caracterizacdo do
diagnéstico clinico da TBL, uma vez que os achados clinicos e endoscoépicos das
lesBes sao variaveis, ndo havendo uma caracteristica Unica especifica que forneca o
diagnostico definitivo da infec¢cdo por M. tuberculosis (55). (i) Necessidade de
demonstrar a importancia das analises laboratoriais a partir de espécimes obtidos
por bibpsias da laringe visando a realizagdo de estudos microbiolégicos e
histol6gicos para complementacdo diagndstica a partir do espécime tecidual, ja que
testes cutaneos e analises do escarro nem sempre fornecem diagndstico da infecgéo
(51). Este dado poderia auxiliar o diagnostico diferencial da TBL com outras doencas
cronicas deste 6rgdo tais como neoplasias, outras doencas granulomatosas

infecciosas e nao infecciosas.

Apesar desta necessidade, as bidpsias de laringe ainda sdo pouco realizadas
devido a dificuldades de acesso do paciente a estruturas médico-hospitalares
capazes de realizar o procedimento. Além disso, as dificuldades anatdmicas de
acesso tornam as biopsias de laringe menos realizadas do que as de outros sitios
afetados na regido da cabeca e pescoco. Estes detalhes fazem com que o
conhecimento gerado sobre as lesbes da TBL seja ainda fragmentado e escasso.
Por outro lado, a realizacéo sistemética desse procedimento poderia trazer subsidios
para o esclarecimento da fisiopatogenia e diagnostico da TBL, além de trazer a luz

alguns fatores associados a evolucao das lesbes de TBL.
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3) OBJETIVOS

3.1) OBJETIVO GERAL

Descrever e analisar as caracteristicas clinicas e laboratoriais da TBL.

3.2) OBJETIVOS ESPECIFICOS

1) Identificar fatores associados as caracteristicas clinicas, a localizacdo e a
extensdo das lesbes da TBL.

2) Descrever as alteracdes vocais em pacientes com TBL.

3) Descrever um caso raro de criptococcose laringea como diagnostico

diferencial de TBL.
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4) METODOS E RESULTADOS

Os resultados desta tese sdo apresentados no formato de artigos cientificos
publicados ou em fase de publicacdo. Nesta secdo estdo anexados quatro artigos da
seguinte forma:

Artigo n° 1: identifica fatores associados as caracteristicas clinicas, a
localizacdo e a extensdo das lesdes da TBL a partir de um estudo transversal
retrospectivo dos prontuarios de 36 pacientes.

Artigo n° 2: descreve as caracteristicas anatdbmicas e a qualidade vocal em 24
pacientes com TBL ativa.

Artigo n° 3: descreve um caso de criptococcose de laringe como diagndstico

diferencial de TBL.
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4.1) ARTIGO 1

Factors Associated to Clinical and Topographical Features of Laryngeal
Tuberculosis - Artigo submetido para publicacdo na revista PLOS One em 27 de

outubro de 2015.
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Este artigo corresponde ao objetivo niumero um desta tese. Neste artigo
descrevemos aspectos clinicos e laboratoriais da TBL e identificamos fatores
associados as caracteristicas clinicas, a localizacdo e a extensdo das lesdes desta
doenca. Observamos que o tabagismo esta associado com o desenvolvimento de
lesGes mais extensas de TBL e que a extensdo das lesbes laringeas também esta
associada a dispneia aos esforcos e a odinofagia, com consequente prejuizo do
estado nutricional. Além disso, constatamos a necessidade de confirmacao
histopatolégica para o diagnéstico da TBL, ja que a positividade dos exames
bacteriol6gicos em escarro parece néo refletir necessariamente o comprometimento

laringeo.
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Abstract

Introduction: Laryngeal tuberculosis (LTB) is the most frequent granulomatous
disease of the larynx and represents less than 2% of extrapulmonary TB cases. There are no
pathognomonic clinical and endoscopic features of this disease and studies on LTB that can
assist in its diagnostic characterization are scarce.

Objective: To identify factors associated to clinical and topographical features of LTB.

Method: A retrospective cross-sectional study was conducted from the medical
records of 36 patients with confirmed LTB diagnosis.

Results: Dysphonia and cough were the main symptoms presented by patients and
the true vocal folds the most frequently affected site. The average of the duration of the
disease evolution was significantly higher in patients with dysphonia than in patients without
this symptom. We observed association between dysphonia and true vocal fold lesions and
between odynophagia and lesions in the epiglottis, arytenoids and aryepiglottic folds.
Odynophagia was more frequent in individuals with lesions in four or more laryngeal sites.
Weight loss equal or above 10% of the body weight was more frequent in patients with
odynophagia as first symptom and in patients with ulcerated lesion. Dyspnea on exertion was
more frequent in individuals with more extensive laryngeal lesions. The percentage of
smokers with lesions in four or more laryngeal sites was greater than that found in non-
smokers. Laryngeal tissue fragment bacilloscopy and culture examinations were less positive
than sputum ones.

Conclusions: Smoking is associated with the development of more extensive LTB
lesions. The extent of the laryngeal lesions is also associated to dyspnea on exertion and to
odynophagia with consequent impairment of the nutritional status. We emphasize the need
for histopathologic confirmation, once positive sputum bacteriological examinations seems
not to necessarily reflect laryngeal involvement.

Key words: larynx; tuberculosis; diagnosis; smoking; dysphonia; true vocal folds.
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Introduction

Tuberculosis (TB) is a contagious infectious disease of chronic evolution caused by
Mycobacterium tuberculosis. Despite progress in relation to the goals of disease control, TB
is still a global public health problem [1,2]. Nine million new cases of this disease were
registered in the world in 2013 by the World Health Organization (WHO) and of these, 83,310
cases were reported in Brazil, which is one of the 22 countries prioritized by WHO, because
they concentrate 80% of TB global burden. Additionally, following the emergence of the
Human Immunodeficiency Virus (HIV), it has become the second leading cause of death by a
single infectious agent. In 2013, of 1.5 million people who died of TB, 360,000 were HIV-
positive [2].

TB affects mainly the lungs but can occur in any organ. Laryngeal tuberculosis (LTB)
represents less than 2% of extrapulmonary TB cases [3,4] and is the most frequent
granulomatous disease of this organ [5-7]. Literature data indicates that LTB incidence rate
among patients diagnosed with pulmonary TB varies between 0.08 and 5.1% [8-10].
However, the exact incidence of LTB in patients with pulmonary TB is difficult to be
determined because systematic otorhinolaryngologic evaluation of these patients is not
usually conducted and it is likely that this disease is more frequent than diagnosed [8,11,12].
The hypothesis of LTB diagnosis is rarely considered by otorhinolaryngologists, which may
delay its diagnosis and consequently increase the incidence of complications [10,13].

TB can affect any laryngeal anatomic site, with variable clinical and endoscopic
features [12,14]. Skin tests and sputum analyses are considered auxiliary methods in LTB
diagnosis [15,17]. On the other hand, histopathologic and microbiological analyses of
laryngeal lesion fragments obtained by biopsy are essential for the diagnosis [7,12,17] and
differentiation from other chronic diseases such as neoplasia [3,8,17], other granulomatous
infectious diseases such as leishmaniasis and paracoccidioidomycosis [14], and non-
infectious granulomatous diseases such as Wegener's granulomatosis and amyloidosis

[5,18].
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To date, there is lack of studies on LTB that can assist in the diagnostic
characterization of the disease. The objective of this study is to identify factors associated to

clinical and topographical features of LTB.

Material and methods

A retrospective cross-sectional study was conducted from the medical reports of LTB
patients diagnosed by the presence of videolaryngoscopic signs of chronic laryngitis
associated with mycobacterium identification by at least one of the following methods:
sputum bacilloscopy or culture and/or analysis of tissue fragments obtained by laryngeal
biopsy through direct examination, culture or histopathologic examination with Wade staining
technique.

All patients were treated at the outpatient clinics for tuberculosis and
otorhinolaryngology of the Evandro Chagas National Institute of Infectious Diseases (INI) —
Oswaldo Cruz Foundation (FIOCRUZ) from 2004 to 2014 and monitored by a previously
defined protocol. As exclusion criterion we used presence of immunosuppression or lack of
information in the medical records. This study was approved by the Ethics in Research
Committee of INI- FIOCRUZ under the number 12243513.2.0000.5262 and a consent form
was signed by all the patients.

The sociodemographic profile of the patients was evaluated using the following
variables: age, gender, economic status, education level, comorbidities, smoking and
drinking habits. Patients who had the habit of smoking daily regardless of the amount were
considered smokers and those who consumed any alcoholic beverage and gave a positive
response to at least two questions in the CAGE questionnaire were considered drinkers [19].

Clinical variables included signals, symptoms and endoscopic features of lesions
identified by videolaryngoscopy using a 70 degree rigid videolaryngoscope (Karl Storz,
Germany), video camera (Toshiba, Japan), video recorder (LG, USA) and video monitor

(Sony, USA).
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All LTB patients who presented signals of active infectious focus in the lungs through
clinical examination and chest X-ray were considered as having pulmonary TB.

For a better understanding and topographical analysis of LTB involvement we divided
the larynx in the following anatomic sites: epiglottis, aryepiglottic fold, arytenoid region,
interarytenoid region, false vocal folds, true vocal folds and subglottis. To assess the extent
of the lesions we used two variables classified as follows: unilateral or bilateral involvement;
number of affected laryngeal sites (up to three affected sites or four or more affected sites).
Since there is no standardization of the endoscopic description of LTB lesions in the
literature [17], we defined four categories of videolaryngoscopic appearances: nonspecific
inflammatory lesion (hyperemic lesion with flat or exophytic appearance with smooth surface)
(Fig.1a); granulomatous lesion (hyperemic lesion with exophytic appearance with rough

surface) (Fig. 1b); ulcerated lesion (Fig. 1c) and erosive lesion (Fig. 1d).

Fig 1- Pictures of images obtained by Videolaryngoscopy:

a- Hyperemic and flat lesion with smooth surface of right true vocal fold - example of
nonspecific inflammatory lesion.

b- Hyperemic lesion, with exophytic appearance and rough surface located in the false vocal
folds — example of granulomatous lesion.

c- Example of ulcerated lesion with fibrin located in aryepiglottic fold and right arytenoid
region.

d- Example of erosive lesion of the right half of the epiglottis.

Source: Files of the Department of Otorhinolaryngology of the Evandro Chagas National
Institute of Infectious Diseases (INI)-FIOCRUZ.

Complementary tests included: chest X-ray, skin test “Purified Protein Derivative”
(PPD), considering the result as positive when induration was equal or above 5mm; analysis
of sputum and tissue fragments (obtained by laryngeal biopsies) for acid-alcohol resistant
bacillus (BAAR) detection through the Ziehl-Neelsen technique with assessment of bacterial

load (0, +, ++, +++) [20] and culture in Lowenstein-Jensen/Ogawa-Kudoh medium and by the
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Mycobacteria Growth Indicator Tube (MGIT) system, determining bacterial growth load (0,+,
++, +++) [20]; and histopathologic examination of the same tissue specimens through 5 pm
sections stained with hematoxylin-eosin and Wade stain, examined under an optical
microscope (Zeiss, Jena, Germany). Direct examination and culture bacterial loads, from
both, sputum and laryngeal specimens were categorized into two groups; one with load up to
two plus signs and the other with loads of three plus signs.

The Statistical Package for Social Science for Windows (SPSS) program version
16.0 (SPSS Inc., Chicago, IL, USA) was used for data analysis. The simple frequencies of
the categorical variables were described as well as the summary measures (mean +
standard deviation (SD), median, interquartile range (IQR, minimum and maximum) of the
continuous variables. The association between categorical variables was verified by Fisher’s
exact test. The Shapiro-Wilk normality test indicated escape from normality of the variable
time of laryngeal symptoms up to LTB diagnosis. As consequence the Mann-Whitney test
was used to compare the median of duration of laryngeal symptoms. On the other hand, as
normality was accepted for the variable age, the T test was used to compare mean age by

gender.In both cases P-values < 0.05 indicated significant differences.

Results

Of 41 individuals initially identified with LTB, three (7.3%) patients were excluded
because of co-infection with HIV or concomitant immunosuppressive therapy and two (4.9%)
because of lack of information in the medical records. Thirty six patients with LTB were
included. The age of the individuals at diagnosis ranged from 22 to 82 years, with mean of
47.08 + 14.75 years. Twenty-eight (77.8%) patients were male (gender ratio 3.5:1) and there
was no age difference between men and women (p=0.460). Other clinical and bacteriological

features of the patients are described in Table 1.



Table 1 — Epidemiological and clinical characteristics of 36 patients with laryngeal
tuberculosis diagnosed at the Evandro Chagas National Institute of Infectious
Diseases - FIOCRUZ, from 2004 to 2014.

Variable n %
Gender male 28 77.8
female 8 222
Monthly income up to US$ 590 30 83.3
more than US$ 590 6 16.7
Education level primary school completed 24 66.7
high school or more 12 33.3
Past medical history diabetes mellitus 4 111
previous pulmonary tuberculosis 6 16.7
contact with pulmonary tuberculosis 9 25
Habits smoking 16 44.4
alcohol drinking 13 36.1
concomitant smoking and alcohol use 8 222
Symptoms dysphonia 32 88.9
cough 32 88.9
odynophagia 27 75
dyspnea on exertion 19 52.8
dysphagia 11 30.6
dyspnea at rest 5 139
reflex otalgia 2 56
1% symptom  of dysphonia 26 72.2
manifestation odynophagia 13 36.1
cough 12 33.3
dyspnea 2 56
dysphagia 1 28
Affected laryngeal sites epiglottis 21 58.3
aryepiglottic fold 22 61.1
arytenoid region 18 50
Interarytenoid region 12 33.3
false vocal fold 24 66.7
true vocal fold 32 88.9
Number of affected sites lupto3 14 38.9
4 or more 22 61.1
Number of affected sides unilateral 8 222
bilateral 28 77.8
Endoscopic appearance granulomatous lesion 24 66.7
nonspecific inflammatory lesion 19 52.8
ulcerated lesion 14 38.9
erosive lesion 8 222

n — number of patients

42
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The interval between the onset of laryngeal symptoms and diagnosis was between
one and 36 months, with median of five and a half months (IQR=3-12). All patients were
symptomatic with one to six symptoms (median=4). Weight loss equal or above 10% of body
weight was observed in 19 (52.8%) patients.

The simultaneous involvement of more than one larynx anatomic structure was
identified in 31 (86.1%) patients and the extent of the lesion to the pharynx in seven (19.4%).
In the five (13.9%) cases restricted to a single laryngeal site, the inflammatory process was
located in the vocal folds. Erosive lesions, when present, were identified only in the epiglottis.
Regarding vocal fold motility, two (5.6%) patients had unilateral paresis, two (5.6%) unilateral
paralysis and one (2.8%) bilateral paralysis and laryngeal stenosis. The later underwent
tracheostomy.

Results of complementary examinations are shown in Table 2. Bacilloscopy and
culture of sputum and laryngeal specimen of the only patient with LTB without concomitant
pulmonary involvement were negative. In this case, disease diagnosis was just confirmed by
the histopathologic examination through the identification of chronic, granulomatous
inflammatory process with identification of rare BAAR by Wade stain. In 35 patients (97.2%)
with radiological abnormalities compatible with pulmonary TB, there were changes on
auscultation that corroborated this diagnosis. Involvement of four or more laryngeal sites was
observed in 50% patients with positive PPD and in all patients with negative PPD. There was
no association between the duration of LTB evolution, location, endoscopic appearance,
laryngeal lesion extent degree and PPD results (p>0.05). No associations were found
between bacterial loads (in BAAR and culture) of sputum or laryngeal tissue specimens with
smoking habits, alcohol consumption, symptoms related to TB, extension of laryngeal

involvement, endoscopic appearance of the lesion and PPD (p>0.05).
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Table 2 — Results of complementary examination of 36 patients with laryngeal tuberculosis
treated at the Evandro Chagas National Institute of Infectious Diseases- FIOCRUZ, from
2004 to 2014.

Results %
Complementary examination n
Chest X-ray suggesting pulmonary tuberculosis (N=36) yes 35 97.2
no 1 2.8
Skin test with Purified Protein Derivative (PPD) (N=28) positive 24 85,7
negative 4 14,3
Determination of BAAR in sputum by Ziehl-Neelsen positive 29 80.6
technique (N=36) negative 7 19.4
BAAR load in sputum (N=29) + 13 36.1
++ 9 25.0
+++ 7 194
Sputum culture (N=35) positive 33 94.3
negative 2 5.7
Load of bacterial growth in sputum culture (N=31) + 9 25.0
++ 9 25.0
+++ 15 417
Determination of BAAR in laryngeal biopsy tissues positive 2 14.3
(Ziehl-Neelsen technique) (N=14) negative 12 85.7
Culture of laryngeal biopsy tissues (N=12) positive 6 50.0
negative 6 50.0
Histopathologic examination - inflammatory process granulomatous 17 89.5
(N=19) nonspecific 2 10.5
Determination of BAAR in laryngeal biopsy tissues positive 8 50.0
(Wade stain) (N=16) negative 8 50.0

n — number of patients
N — valid numbers
BAAR — Acid-alcohol resistant bacillus

No associations were found between presence of dysphagia and cough with
endoscopic appearance and lesion location (p>0.05). All patients with lesions in four or more
sites had coughing. In addition, 27 (84.4%) patients with cough and only one (25%) of the
patients without cough presented bilateral involvement (p=0.028).

The median time for disease evolution at LTB diagnosis of patients with dysphonia (6
months) was significantly higher than that of patients without this symptom (2.5 months)
(p=0.038). On the other hand, no significant difference was observed of the median time of

disease progression in relation to presence or absence of other symptoms (p>0.05). In
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addition, this median time was not significantly different between the groups of individuals
with uni or bilateral lesions, in relation to the presence or absence of each endoscopic
appearance and between the patients grouped by the number of involved sites (p>0.05).

The epiglottis was the only laryngeal site associated with the endoscopic appearance
of the lesion. The frequency of the ulcerated lesion in patients with lesion in the epiglottis
(57.1%) was higher to that found in patients without lesions in this anatomic site (13.3%)
(p=0.008). Additionally, the endoscopic appearance of the lesions were not associated to
laryngeal symptoms (p>0.05).

The distribution of dysphonia and odynophagia symptoms according to the anatomic

sites (laryngeal topographical features) are described in Tables 3 and 4 respectively.

Table 3: Topographical features of the lesions of 36 patients with laryngeal tuberculosis
according to the presence/absence of dysphonia. Evandro Chagas National Institute of
Infectious Diseases - FIOCRUZ, 2004 a 2014.

Presence of dysphonia

Yes No

(N=32) (N=4)
Laryngeal topographical features n % n % p-value?
Lesions in the epiglottis 17 53.1 4 100 *
Lesions in the aryepiglottic fold 19 59.4 3 75.0 1.000
Lesions in the arytenoid region 16 50.0 2 50.0 1.000
Lesions in the interarytenoid region 9 28.1 3 75.0 0.098
Lesions in the false vocal fold 24 75.0 0 0.0 o
Lesions in the true vocal fold 31 96.9 1 25.0 0.002
Lesions in the subglottic region 4 12.5 0 0.0 o
Lesions in four or more sites 20 62.5 2 50.0 0.634
Bilateral lesions 25 78.1 3 75.0 1

N - total number, n - valid number, bold - significant p value
a . p-value calculated by the Fisher's Exact Test

* - association analysis was not possible due to the presence of lesion in the epiglottis in
all patients without dysphonia

** - association analysis was not possible due to absence of lesion in the false vocal fold
and subglottic region in patients without dysphonia
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Table 4: Topographical features of the lesions of 36 patients with laryngeal tuberculosis
according to the presence/absence of odynophagia. Evandro Chagas National Institute of
Infectious Diseases - FIOCRUZ, 2004 a 2014.

Presence of odynophagia

Yes No

(N=27) (N=9)
Laryngeal topographical features n % n % p-valor2
Lesions in the epiglottis 19 70.4 2 22.2 0.019
Lesions in the aryepiglottic fold 21 77.8 1 11.1 0.001
Lesions in the arytenoid region 17 63.0 1 111 0.018
Lesions in the interarytenoid region 11 40.7 1 111 0.219
Lesions in the false vocal fold 20 74.1 4 44.4 0.126
Lesions in the true vocal fold 23 85.2 9 100 *
Lesions in the subglottic region 3 111 1 111 1.000
Lesion extended to the pharynx 7 25.9 0 0.0 o
Lesions in four or more sites 21 77.8 1 11.1 0.001
Bilateral lesions 24 88.9 4 44.4 0.013

N - total number, n - valid number, bold - significant p value

a - p-value calculated by the Fisher's Exact Test

* - association analysis was not possible due to the presence of lesions in vocal folds in
all patients without odynophagia

** - association analysis was not possible due to the presence of odynophagia in all
patients with lesion extended to the pharynx

Weight loss equal or above 10% of body weight was observed in 76.9% patients with
odynophagia as first symptom and in only 39.1% patients without this initial symptom
(p=0.029). The frequency of ulcerated lesions in patients with weight loss equal or above
10% (57.9%) was higher to that found in patients without this sign (17.6%) (p=0.013). Weight
loss equal or above 10% of body weight was not associated with other symptoms, smoking
habits, alcohol consumption, extent of the disease, location and other endoscopic
appearance of the lesions (p>0.05).

The analyses of association between the variables dyspnea on exertion and the
topographical features are displayed in Table 5. There was no significant difference in the
occurrence of dyspnea at rest between the groups of individuals with uni- or bilateral lesions,

with vocal fold paresis or paralysis and between patients grouped by the number of affected
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sites (p>0.05). No association was observed between presence of dyspnea at rest and

presence of dyspnea on exertion with smoking habits (p>0.05).

Table 5: Comparison of the presence or not of dyspnea on exertion with
topographical features of the lesions of 36 patients with laryngeal tuberculosis.
Evandro Chagas National Institute of infectious diseases - FIOCRUZ, 2004 a
2014.

Presence of dyspnea on

exertion

Yes No

(N=19) (N=17)
Laryngeal topographical features n % n % p-valor
Lesions in the epiglottis 13 68.4 8 471 0.194°
Lesions in the aryepiglottic fold 15 789 7 412  0.020°
Lesions in the arytenoid region 12 63.2 6 35.3  0.095°
Lesions in the interarytenoid region 8 421 4 23.5 0.238°
Lesions in the false vocal fold 16.7 842 8 471 0.018"
Lesions in the true vocal fold 18 94.7 14 82.4 0.326°
Lesions in the subglottic region 3 15.8 1 59 0.605%
Lesions in four or more sites 15 78.9 10 58.8  0.020°
Bilateral lesions 18 94.7 10 58.8  0.016"

N - total number, n - valid number, bold - significant p value
& - p-value calculated by the Fisher's Exact Test
®_ p-value calculated by the Pearson’s Chi-Square Test

The association between smoking habits and coughing could not be evaluated
because all smokers had this symptom. All smokers presented bilateral lesions. In addition,
lesions in four or more sites were more frequent among smokers (81.2%) than among non-
smokers (45%) (p=0.041). Tobacco use was not associated with the endoscopic appearance
of the lesions (p>0.05). Also, we did not find association between location, extent and
endoscopic appearance of laryngeal lesions with alcoholism or concomitant use of tobacco

and alcohol.

Discussion

In this study, when assessing one of the largest series of cases described of LTB, we

observed that dysphonia and odynophagia are associated with the location of LTB lesions,
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that odynophagia as first symptom and ulcerated lesion are associated with weight loss and,
that smoking, dyspnea on exertion, cough and odynophagia are associated with a greater
extension of the laryngeal lesions.

The predominance of men in the fifth or sixth decade of life, with no significant age
difference between genders, observed in our study, has been frequently reported [17,21-23],
although a lower age of female patients has been described [17]. Most of the patients had
low socioeconomic conditions, such as low income and low education level which were
factors described as facilitators for the development of the disease [15,24,25].

As noted in our study, LTB patients may present history of previous pulmonary TB
treatment [10,17,26] and, although a long evolution of the disease, with periods of up to two
years, has already been described [7,17,27], the observation that this time is higher in
patients with dysphonia is unprecedented. Probably this symptom is undervalued by sick
people who take longer to seek for medical attention. On the other hand, we observed that
symptoms such as odynophagia occur with greater discomfort, decreased food intake and
consequent weight loss which can reduce the time for seeking for medical help [28,29]. In
the same manner, the lack of specific symptoms [3] and the insidious nature of LTB, together
with the difficult access of patients to medical attention and specialized exams [14], may
delay diagnosis. However, similarly to Wang et al (2007), we found no evidence that the
delay in the diagnosis predisposes the patient to larger laryngeal lesions [17]. It is possible
that the extent of the laryngeal lesion is not necessarily part of the natural history of the
disease, but a more serious outcome in some patients [28].

Dysphonia as the main symptom and true vocal folds as the main affected site are
usually observed [13,17,21], but the association of these variables in LTB was described by
the first time in this study. The true vocal folds are directly related to voice quality, once they
are the oscillatory component of voice production [30].

The higher frequency of cough found in our study may be related to a greater
concomitance of LTB with pulmonary TB, different from others, where the frequency of this

symptom was smaller, probably because they had a higher percent of isolated LTB
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[21,23,27,31]. The association between cough and bilateral lesions shows that this symptom
is related to a more extensive larynx involvement, probably triggering afferent stimuli in a
greater number of cough receptors of this organ. In accordance with this hypothesis, we
observed that all patients with lesions in four or more laryngeal sites had cough. In addition,
all the smokers that participated in our study had cough. Assign the presence of cough to
smoking habit frequently observed in patients with LTB [26,27,32], can cause that this
symptom is not considered important and that it persists for several months without seeking
for diagnostic investigation [11].

We also observed a higher frequency of odynophagia than usually reported
[13,17,21], besides it being associated with the involvement of the epiglottis, aryepiglottic
folds and arytenoid regions. These laryngeal sites have greater contact with the food bolus
and their movement during swallowing leads to a painful condition. It is assumed that the
intensity of odynophagia is related to the degree of laryngeal lesions, mainly of the epiglottis
[33]. In addition, we observed association of this symptom with higher number of laryngeal
sites, and also its presence in all patients with lesion extended to the pharynx, suggesting
that more extensive lesions have greater potential for generation of painful stimuli.

It can be suggested that the associations found between odynophagia, ulcerated
lesion, epiglottis lesion and weight loss are part of a sequence of events with causal link, in
which ulcerated lesions in the epiglottis cause odynophagia, which in turn, reduces food
intake thus causing weight loss. This association between painful lesions in upper
aerodigestive tract with weight loss has already been reported in cases of tegumentary
leishmaniasis [29].

Dyspnea on exertion was associated with extent of the laryngeal lesions, once this
symptom was more frequently found among patients with bilateral involvement or
involvement of four or more anatomic sites of this organ, probably due to greater narrowing
of larynx lumen, reducing the breathing space. On the other hand, dyspnea at rest seems to
relate better with the degree of lung involvement of TB, because we did not detect

association between this symptom and the extent of the laryngeal lesion.
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Tobacco use has been widely accepted as TB determinant factor, because it alters all
the defense mechanisms of the respiratory tree and reduces oxygen concentration in blood,
enhancing lesion severity [1,34]. However, the association between smoking habits and LTB
lesions in four or more sites had not yet been described. Considering this association and the
fact that, in our study all the smokers had bilateral laryngeal involvement, we suggest that
smoking be considered a risk factor for the development of more extensive lesions, since, as
described in this paper, the extent of LTB lesions is not directly associated with the duration
of disease progression.

In our study, the most frequent endoscopic presentation was a lesion of
granulomatous appearance. Due to the lack of standardization of the endoscopic findings, it
is difficult to compare our results with those in the literature. In the 1980s, a classical
description consisted in multiple lesions, frequently ulcerated [22]. Currently, ulcerated
lesions are still observed [13,27,35], but some authors suggest that the lesions are
hypertrophic or exophytic in most cases, and difficult to distinguish from chronic laryngitis of
other etiologies [10,15,35]. Considering that the endoscopic appearance of the lesions is
nonspecific and varied, and can mimic other laryngeal diseases, LTB diagnosis requires high
degree of suspicion [26,27,33].

According to our results and other reported in the literature, the true vocal folds are
usually the most frequently affected anatomic site [17,21,22,27], although some studies do
not report preference for any portion of the larynx [11,13]. Our study, like others that
identified higher incidences of epiglottis involvement, reports a percentage of concomitant
pulmonary TB higher than 80% [21,36]. Based on this observation and the fact that the
glosso-epiglottic valleculae, adjacent to the epiglottis, present higher potential for residue
accumulation, we suggest the hypothesis that secretions from the lower airways can remain
in higher amount and for longer periods of time, restrained there, contributing to the
development of infection in this laryngeal structure. Similarly, the highest percentages of
concomitant involvement of more than one larynx anatomic structure and bilateral

involvement of this organ in the present study, can be related to the prevalence of pulmonary
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TB, as previously suggested [10,21]. The classic involvement of the posterior portion of the
larynx due to accumulation of infected secretion in bedridden patients, although still observed
[7,15,23], is no longer a cardinal sign of LTB as it was in the past [12].

It is believed that LTB originates in the hematogenous spread from a distant primary
focus (hematogenous theory) or by direct spread of bacilli in bronchial secretions
(bronchogenic theory) [12,17,22]. Our observation of a pulmonary infection focus in 97.2% of
LTB patients supports that direct spread from a bronchial focus is the most frequent
mechanism, in agreement with most of the reviewed studies [17,21,22]. Thus, chest X-ray is
an important complementary examination, since images suggestive of pulmonary TB in
individuals with laryngeal lesions raise the suspicion of LTB [12,17].

The skin test with PPD presented variable results in different studies (45% to 90.9%)
[13,26,27,31,37], and a negative result does not exclude the presence of LTB [15,31,35]. In
addition, although with no association, the fact that all the patients in this study with negative
PPD had involvement of four or more laryngeal sites, makes us suppose that the more
extensive the infection, the more likely the compromise of the immune response leading to a
negative result in the test. In the same way, we observed no association between bacterial
load and PPD.

The positivity of sputum direct examination in this study was similar to that observed
in the literature [21,32,36], but the higher frequency of positive results in sputum culture in
our study [13,17,21] may be related to the fact of having a higher number of patients with
associated pulmonary TB, beyond the fact that INI-FIOCRUZ is a reference center for the
diagnosis of tuberculosis and other infectious and parasitic diseases, which can contribute to
a higher percent of positive sputum due to the expertise of the local laboratory and the
professionals that help the patient to collect a suitable specimen. However, despite this
higher positivity, we did not find association between bacterial load and greater LTB extent.
The positivity of both, bacilloscopy and culture of laryngeal tissue fragment well below that of
sputum suggests that the lung focus is the direct responsible for the elimination of

mycobacteria through the sputum. The fact that a single patient with no lung involvement
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presented negative bacilloscopy by the Ziehl-Neelsen technique and culture in both, sputum
and laryngeal tissue fragment, corroborates our hypothesis. Still in this case, although BAAR
were identified by Wade stain in the fragments, they were described as rare. On the other
hand, the negative results of the bacteriological tests in this LTB case without concomitant
lung focus demonstrates the importance of the laryngeal biopsy to obtain tissue specimens,
whose histopathologic studies, together with clinical features, can confirm the diagnosis of
the disease.

In the histopathologic examination of the specimens obtained by laryngeal biopsy we
observed percentages of granulomatous, chronic inflammatory processes similar to those
reported in the literature [7,27,36]. In hon-immunosuppressed patients tissue bacilloscopy is
usually negative and the presence of granuloma with caseous necrosis suggests TB [1].

We also observed some cases of impaired laryngeal mobility. Vocal fold paralysis is
an aspect that LTB shares with laryngeal cancer, and its presence raises the suspicion of
malignant neoplasm, impairing the differential diagnosis [12,17,23]. In addition, the
coexistence of malignant neoplasm of the larynx and pulmonary TB has been described
[22,31], enhancing the importance of LTB diagnosis through histologic examination.

We did not find studies in the literature describing the factors associated to clinical
and topographical features of LTB as reported in the present study. Our results suggest that
smoking is associated with the development of more extensive LTB lesions. In turn, the
extent of the laryngeal lesions is also associated to dyspnea on exertion and to odynophagia
with consequent impairment of the nutritional status. Thus, smoking seems to be an
important factor in the development of more severe manifestations of LTB. On the other
hand, in relation to the diagnosis of this disease, it is important to emphasize the need for
histopathologic confirmation, because the positivity of sputum bacteriologic examination

seems not to necessarily reflect laryngeal involvement.
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4.2) ARTIGO 2

"Evaluation of voice disorders in patients with active laryngeal

tuberculosis." PLoS One 10(5): e0126876. Publicado na revista PLoS One em

25 de maio de 2015.

Neste artigo, que corresponde ao objetivo numero dois desta tese,
descrevemos as caracteristicas anatbmicas e a qualidade vocal de pacientes com
TBL ativa. Os sitios laringeos mais frequentemente afetados foram as pregas vocais
(87,5%), pregas vestibulares (66,7%), epiglote (41,7%), aritendides (50%), pregas
ariepigloticas (33,3%) e regido interaritendidea (33,3%). A queixa de disfonia foi
observada em 95,8% e na andlise acustica vocal observamos alterac6es dos testes
Jitter em 58,3%, de Shimmer em 83,3% e do GNE em 70,8%. Alteracdes vocais
encontradas na TBL ativa foram semelhantes as encontradas apés a cura das
mesmas, sugerindo que sequelas e mecanismos de ajuste vocal podem se instalar
na fase aguda da doenca e se perpetuar durante a fase de cura, com impacto

negativo sobre a qualidade vocal destes pacientes.
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Abstract

Intreduction

Laryngeal tubarculosis (LTE) is the most frequent lanme granulomatous diseasa. In genaral
there is lung imwohement, butin an imporant proporfion of cases you can find LTB without
pulmon ary disesse. The lesions cbserved in LTB, such asulceration and fibrosis, can inter-
ferain the process of wice producion. The imvohrementof the mucous lining of the wocal
folds can change their flesdbility and, consequently, change voice quality, and the main
symptom is dysphonia present in almost B0% of cases.

Objective
To describe fhe anatomical characieristics and woice quality in LTE patients.

Material and Method
A descriptive cross-secional study was conducied with 24 patients.

Result

The most frequently affiected sites were vocal folds in 87 5% pafients, westibular folds in

66. 7%, epiglotisin 41. 7%, anytenoid in 50%, aryepigloticfoldsin 33.3%, and intera nytenoid
region in 3:3.3% patents. We found 95.8% cases of dysphonia. The wice acoustic analysis
showed 58.3% cases of Jitter alieraions, 83.3% of Shimmer and 70.8% of GNE.

Conclusion
Viice disorders found in adive lanyng eal tubserculosis are similar o those reported after clin-
ical healing ofthe disease, suggesting thatsequelse and wocal adjustments may install
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during the active phase of the disease, negatively impaciing the process ofvocal
quality ree stablish ment.

Introduction

Tuberculosls (TB) sa contaglous infectious disease of chronlc evolution caused by Myabade-
riunt tuberculoss (M. tuberculoss | anatomo- pathologleally chaecterized by the presence of
granulomas and central caseous necrsis The transmission occurs predormd nantly by air and
particulady affects the hungs, but can socur in any organ [1].

In Brazil, the Notifiable Diseases Information Systemn [2] reported 700M7 new cases in 2012,
According to the World Health Organization (WHO) Brazll occupes the 17 position in rela-
thon to the mumber of cases. The state of Rio de Janeiro presents the highest incldence rate of
the disease in the country. In 2001, Rio de Janein presented an incidence mte of 723 cases,
with the emergence of 11,651 new cases [2.3].

According to WHO 2012 report, of 84,137 TB new cases and relapses reported in Brazil
(2001, 10067 (11.97% ) were of the extrapulmonary forms of the disease [1]. HIV infection
not only changed the epide miol ogical tremd of the disease, but its dinical presentation, raking
the incidence of extrapulm orary forms [ 1], The most recurrent forms of extrapulmonary TB
are pleural, pertoneal, pericardial, lymphatie, laryngeal, genitourrary, adrenal, bone, menin-
geal, intestinal, ophthalmde and cutanecus [4].

TH lesdons can be observed in the head and neck in 10% cases [ 5], Manifestations in this re-
glonare predominant in the larynx. Disorders inexternal and middle ear, tonsk, cervical
Iyeph nodes, pharyre, oral cavityand salivary glands are less common [6].

Laryngeal tuberculosis (LTB) is the most freque nt larymx granulomatows disesse. In general
there is lung involvernent but in an important proportion of cases you can find LTE withouwt
pulmonary disease[1.7.8.9]. The lesions observed in LTB, such asukeration and fibrosis can in-
terfere in the process of volee production [1]. The involvement of the mucous lining of the
vocal folds can change their lexibility and, consequently, change volce quality, and the main
symptom i dysphonia present in almost 90% of cases [£.10]. The objective of the present
paper b to describe the amatomical chamcteristics and volce quality of patients with active
LTE.

Material and Method

A descriptive cross-sectional study was conducted byan interdisciplina ry team of infection dis-
exse speclalists, otorhinolarymgologists and speech therapists at the Evandro Chagas National
Institute of Infectiows Diseases (INI)-Flocruz, from 2000 to 2013, ina cobort of 24 patlents
with LTB dizgnosed by the ldentification of M. tubserculosds by at least one of the following
methods: sputum analysis through direct examimation or culture andior analysisof tssue sam-
ples obtained by biopsy laryngesl through direct examination, culture or histopathology with
‘Wade staining technigue. This study was approved by the Ethicsin Research Comemittee—
Evandm Chagas Natlonal Institute of Infectiows D iseases under protocel mumber
(0161 3.4 (WMl 5262 and an informed consent rm wassigned by all the patlents.

During aramnesls the patlents were asked sbout the presence of dysphonla and examined

by an otorhi nolaryngologist with a 0 degree Kad Storr dgld videolarymgoscope (Tuttlingen,
Germany) to asses the presence and location of the mucesal lesions. The study of wdce guality

was performed simultaneously by three speech therapists through:

PLOE ONE | DOE 10137 1foumal pone 01 26806 May 26, 2015 217

59



GPLOS |ore

60

Wiaios Disordensin Lanyngéal Tubamoulosis

Tabde 1. Clinical and vooal characterisSios of 24 patients with active lafmgeal ubsroulosis, Evandro Chagas National instituie of |nfec fious Dis-

sases, Dswaldo Cruz Foundation, 201 4.

M Gender® Age Smoking Assocsied Lesion locatien Dysphonia  Volce Grade of
* puilmscnany disorder  hoarseness
tubsercul csls
1 ™ 81 Mo Yes wvacal ks and vestbuar ks Yes Yas Savers
2 M 58 Yes Yes wacal i ard vestbuar ks Yes Yas Modame
a M 19 Mo Yas wacal s and vestbuar folls Yas Yas Modamte
4 M 8 Mo Yes el ki Yes Yas Modame
E M 24 Yes Yes vacal ke, apighits, antanoid and Yes Yas Modamte
arpepiglosic bids
&8 F 42 Yes Yes vacal kids, spigiots and anenaid Yes Yes Savers
T F 82 Mo Yes vasihular fids and anepgos kids Yes Yas Modamte
8 M 84 Mo Yes wacal e, vasiiular ides and Yes Yas Savers
irtamttanad s
2 M 28 MNe Yes wecal ks, vastilar icks, apiglotis, Yes Yas Modamte
L] 24 Yas e wocal foids, vestbular faide, epiglotis, e Yas Madamia
aryienad, arpepigos loids and
[
oM 40 Yes Yes wecal ks, vastinlar ks, apiglotis, Yes Yas Savers
arylencid, aryepigiotc lolds and
12 M 84 Mo Yes vacal e, vestbular b and andenodd e Yas Modame
13 M 54 Mo Mo vl ik Yes Yas Modamte
4 M 85 Mo Yee el feicke, il ficks, apiigloms, Yee Yas Madamia
aryiencid and irtamstanad ragian
15 M 49 Yes Yas wacal s and vestbular ks Yas Yas Savers
1B M 81 Yas e wocal foids e Yas Madamia
17 M 85 Yes Yas Egiglots and arpepigosic bids Yas Yas Modamte
s M 85  Yas e wocal foids, vesthular faide, epiglotis, e Yas Savers
arysenad, arpepigotc ids and
irtamttanad mgo
1 F 45 Mo Yes vacal fide, vestbular bk, apiglotisand e Yas Modamte
arpepiglosic bids
200 M 51 Yas e wocal foids e Yas Savers
M F 48 Mo Yes vl ik Yes Yas Modamte
2 M 81 Yas e wocal foids, vestbular folde, andenaid, and = Yes Yas Savers
irtamttanad mgon
= M M MNe Yas vl ik Yas Yas Modamte
M F 53 Mo Mo vistitar fds and apigatis Mo Mo Mo alerasion

bR 1T Vpurralpore VRETE 001

1- Analysis of vocal auditory perception, through the GRBAST scale " (G =grade of
boarseness, B = level of mughness, B = breathiness, A = asthenia, 5 = strain, and I = instability)
which are classified from 0 to 3, with § = o alteration; 1 = sight altermtion; 2 = moderate alter-
athor; and 3 = severe alteration [12].

2—Vocal acoustic aralyss with VoxMetrla software (CTS Informdtica, PatoBrance, Brasil),
with volce recording of all patlents in quiet envirsnment, directly inthe computer for better
voloe capture. We used a Plantoon be- meodel A-20 microphone, witha 10 ¢m mouth-midero-
phone distance, during the emision of the jef sustained vowel at nomal condition [13]. The
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Table 2 Degres of voice parturbsfion in the GRBAS® scale in 24 pafients with lanyngeal tubsroul osis, Evandno Chagas National institute of infec-
ous Dissases, O swaldo Cruz Foundation, Rio de Janeing, 2014,

Grade G R B A 5 1

n h n h n h n h n %% n h
L] 1 42 1 42 1 42 24 100 T 22 L] 25
Sight L] 11 458 7 282 L] 10 4.7 13 542
Moderate 15 ®s 12 50 8 na ] T =2 ] 208
Sevam ] 33 L] ] 33 L] L] L]
LT,
“GRBAS] scals.

G—hoarsenass, A—moughness B—bmathiness; A—athania; S—<lain

1L 1T Vpurralpone VEETE 002

parameters used in the present study were: fitter which indicates the vardability of the funda-
mental Fequency perturbation in the short term, with normal patterm up to (.6%; Shimmer,
which indicates the varkability of the amplitude of the vocal note in the short term and with
normal values above 6.5% and measures of Glottal to Nolse Excltation Ratlo (GNE), which is
an acoustic measure toasses noke ina pulse train that Is typically generated by the cscillation
of the vocal folds, with normal values below 05 (dimensonless).

Dysphonia was defined as the hoarseness symptom reported by the patient regardless the
specific vocal asessment. Change in volce quality was defined a5 a modification in the wocal

auditory perception amalyss and [ or in the vocal acoustic analyss.

The frequencies of the categorical varables were estimated. The values of Shimmer, flitter
and GNE did not present normality in the Shap iro-Wilk test. Therefore, the median and inter-
quartile range were calculated for those vartables and the mean = standard deviation were cal-
culated for the age. The Statlstical Package for Sockl Sclences (SPS5) verslon 160 (IBM

Company) was wed for data analysis

Results

We evaluated 24 LTB patients, with mean age of 50.83 years (5D £ 15.68), with 19 [7.2%)
males. Twenty two (91.7%) patients presented concomitant pulmonary TB. Of the two patlents
with bryngeal tuberculosis with no concomitant pulmonary TH, one had a history of previows-
Iy treated pulmonary TB and the other was diagnosed with tuberculosis for the frst time.

Comorbddities were observed in nine patlentsand, three of them presented assoclation with
more than one disease: 3 cases of hypertension, 2 cases of HIV, 2 cases of bronchitis, 1 case of
chronic obstructive pulmonary disease, 1 case of diabetes mellitus, 1 case of skin cancer, 1 case
of hepatitis Cand 1 case of leprosy. OF the 24 patients, 11 {45.8%) were smokers and 17
(70.8%) consumed alcohol.

Table 1 shows the main data of the 24 patlents. We found 23 (95.8%) patlents with dyspho-
niaand alteration of the vocal quality. The most frequently affected laryngeal sites were: vocal
fodds im 87 5%; vestibular folds in 66.7%; epiglottis in 41.7%; arytenodd in 50%; aryepiglottic
folds in 33.3%; and interarytenold reglon in 33.3% patients. The results of the analysis of vocal
auditory perception theough the GRBAST scale are shown in Table 2.

In the vocal acoustic analysis, 20 (83.3%) patients presented alteration in Shimmer, 14
(58.3%) in Jitter and 17 (70.8%) in GNE. We obtained the following medlan valses: Jitter = 0.97
(M) =10.29-5.55), Shimmer = 10.31 (11} =6.78-1836) and GNE = (.31 (IQ = 0.23-0.51).

PLOE ONE | DOE 10 137 1foumal pone 01 26876 May 26, 2015 a7
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Fg1. Videolaryngoscopy images mwuummmmmammuwlmmzumm“mm
Instita

of infectious Diseases, Brazil, 2014, * () epgiths with gaanuk r of S adges with uninjumd vocal ikl (B}
phanatary deviaton d frern e I {C) granuousinftrate m‘l’mwlu.h necrenis area of 16 epgl s, infiton ofayepigotciids and
aryanid, prech ding visualiza$on of e vacal fids D) phonatary devistion o frerm e g8 [E) g o of iriltratien and hypesmia of the

arysancid, bt vocsl foid and el vesStuiar foid (F) phonatasy devialion dgram Baen e nosnal singe.
b1 1T Vpurral pore TS g1

Elg 1 shows videolarmgoscopy images and the Diagram of Phonation Devation of three
patients.

Discussion

The aatordeal and volce disorders of LTB patients were analyred There was prevalence of
adult rales, as already described in literature [1,7.8,9] The vocal fold was the most involved
aratordcal site and dysphonia the most frequent symptom, conslstent with other studies
[ZL5]. Al the patlents with leslons in the vocal folds reported dysphonta The production of a
good quality sound depends on the flexibility of the vocal folds and wave brmation in the mu-
cous biyerand aso on a proper and interdependent function of all the musdes acting on its
production and the integrity of the vocal tract tissses [ 11,14]. Therefivre, even patie nts without
leslons in the vocal folds may have dysphonia, particularly if they have lesions in the aryeplglot-
tle fiolds, which are involved in the adduction and shductlon processes of the wocal folds. This
explainswhy, of the three patients who did not have lesions of the vocal folds, the only one
who had neither dysphonia nor vocal disorder also had no lesons in the arpepiglottic folds

The grade of hoamenes of patients with volce disorders vared from moderate to severe.
The aralysesof the alterations found in the GRBAST scale patterns and Lo the parameters of the
acoustic analysisare consistent with the anatomic alterations of the madn brynx sitesaffected,
where leslons of the vocal folds and vestibular fplds stand out. The alterat fon of these parame-
tersis directly lnked to alterations of the glottal source, such a5 lack of vibration control and
decreased adduction capacity of the vocal fblds, reduced glottal resistance and moss lesions in
thise structures [14].

‘We did not find in the lite rature a single report on volce disond er assessment in LTB patients
with active lesions. The papers published report functional alterations after medical treatrme nt
[13.15]. Considering that volce disonders were still present in more than 80% treated LTB cases
[L3], we can assurme that this slteration beging during the active phase of the disesse and & per-
petated due to the LTB lesion scarring process or by functiona] adjustment mecha nlsmsde-
veloped during the phase of volce functional limitation. It is pessible that speech-linguage
guldance given to patients durng LTH treatment is able to prevent the compe nsatory mechs-
nizms that lead to the perpetuation of voice disonders, thus restoring the quality of comemanica-
thon and reducing vocal and soclal impacts of the disease, even before the end of
redical trestrent.

Conclusion

Violce disorders found in active larymgeal tuberculosis are similar to that reported in the litera-
ture after dinical healing of the disease, suggesting that sequelse and vocal adjustments may in-
stall during the active phase of the disease negatively impacting voce quality restoring poocess.
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Este artigo corresponde ao objetivo nimero quatro desta tese. Relatamos o
caso de um paciente transplantado em uso de imunossupressores, com lesao
laringea e sinais de infec¢cdo pulmonar concomitante, com hipétese diagndstica nao
confirmada de tuberculose. Como apresentou piora clinica consideravel e, néo
podendo mais aguardar a confirmacédo do diagndstico, iniciou tratamento especifico
empiricamente. Evoluiu com efeito adverso ao tratamento que foi suspenso. Neste
interim, obteve confirmacdo diagndstica de criptococose através do exame
histopatolégico, tendo entdo iniciado tratamento antifungico, obtendo melhora
seguida de cura das lesfes. Este resultado ressalta a importancia da histopatologia
para o diagndstico diferencial das granulomatoses infeciosas e nao infeciosas da

laringe.
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Case description

A 42-year-old man was hospitalized presenting three weeks symptoms of myalgia,
prostration and appetite loss. In the last 10 days evolved with cough, dyspnea upon
moderate exertion, and fever, especially in the night. He reported that, eight years earlier due
to agenesis of the left kidney and repeated infections in the right kidney, he progressed to
kidney failure and hemodialysis. One year after, he was submitted to transplantation, having
kept ever since the continuous use of prednisone (5mg/day), mycophenolate mofetil

(1g/day), tacrolimus (2g/day), atenolol (50mg/day) and clonidine hydrochloride (0.2mg/day).
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He is retired, nonsmoker, non-drinker, urban resident and claimed not to attend to rural areas
or to getting in touch with soil, domestic or non-domestic animals. At admission, there were
no significant abnormalities in the physical examination. The initial laboratory exams
indicated slight anemia, normal white blood cell count and absence of urinary infection signs.
The anti-HIV, hepatitis and cytomegalovirus serologies were all negative. Computerized
tomographies of thorax and abdomen showed bilateral subpleural nodules, with lung
cavitation at the right, of mediastinal lymph node enlargement and several spleen nodules.
Initially, he was given clarithromycin (1g/day) and amoxicillin with potassium clavulanate
(3g/day), which were suspended on the sixth day of treatment, due to lack of improvement of

the clinical manifestations and slight increase of hepatic enzymes.

At this point, which are the main differential diagnoses and which

additional exams should be conducted?

Since the patient was immunosuppressed and presented refractory pulmonary
infection, other diagnostic hypothesis were raised, such as tuberculosis,
paracoccidioidomycosis and histoplasmosis. Blood culture, serology for histoplasmosis and
acid fast smears for detection of acid-alcohol resistant bacillus were performed in sputum (3
samples), as well as upper gastrointestinal endoscopy and bronchoscopy with sample
collection for examination. No signs of lesions or pathogenic infectious agents were identified
in those exams, but a laryngeal ulcerated lesion was identified in the right arytenoid mucosa

and half of the aryepiglottic fold (Fig. 1a). The laryngeal motility was preserved.
Evolution and diagnosis confirmation

Still with no nosological diagnosis, the patient evolved with worsening of the clinical
manifestations. He was them empirically medicated with the tuberculostatic scheme
containing Rifampicin (150mg/day), lIsoniazid (75mg/day), Pyrazinamide (400mg/day),
Ethambutol (275mg/day) and Liposomal Amphotericin B (250mg/day), which were then
suspended on the fifth day of treatment due to the development of acute pancreatitis

(amylase-856 U/L and lipase-2123 U/L).
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Aiming to clarify the diagnosis, the laryngeal lesion was biopsied by indirect
laryngoscopy and the tissue fragments were sent for histopathology and fungi and
mycobacteria cultures. The hematoxylin-eosin staining showed squamous metaplasia with
regular hyperplasia and a discreet mixed inflammatory infiltrate without visualization of areas
organized into granuloma (Fig. 1b and 1c). Mycobacteria were not identified through Wade
staining. However, by staining for fungi through either Grocott’s methenamine stain (Fig. 1d),
periodic acid Schiff (PAS) and Alcian-Blue (pH 2.5) (Fig. 1e) and mucin (Mayer’s
mucicarmine) (Fig. 1f), round, capsulated, fungi forms with a single budding, compatible with
Cryptococcus neoformans were observed. Culture of the specimens showed no growth of
mycobacteria, but C.neoformans was isolated in the mediums Sabouraud Agar, Niger-Agar

and Vitek 2 identification system (bioMérieux, France).

How can people be infected by Cryptococcus neoformans?

C.neoformans is a worldwide fungi, constituted by encapsulated yeast with simple
budding. It is frequently associated with human transmission through pigeon dry stools,
manure, vegetal substrates and house dust [1-3]. The excrements, rich in urea and
creatinine, allow the abundant growth of this yeast and favor the formation of microfoci,
noticeably in urban centers, where the exposure to fungi becomes a daily event.
Cryptococcus’s infection occurs primarily through the inhalation of infectious propagules [1,
4]. Other rare forms of infection have been described, e.g. transplant of an infected tissue [4].
Extrapulmonary sites would be affected either by hematogenic/lymphatic spread, or the
direct propagation of the fungi [5].

Cryptococcus may produce either a latent or acute infection. The initial manifestations
of the disease are probably controlled by the fungi's virulence and the immune response of

the host [4].
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When must the hypothesis of laryngeal cryptococcosis be raised?

This disease, though rare, should be considered as a diagnosis hypothesis in the
presence of laryngeal lesions in patients that are immunocompromised or holding facilitator
factors (e.g. diabetes mellitus or inhaled corticosteroids), even in the absence of active

pulmonary infections or laryngeal symptoms.

Which is the relationship between cryptococcosis and

immunosuppression?

Cryptococcosis can affect immunocompetent individuals. However, as cellular
immunity has been pointed out as the most important defense mechanism against
C.neoformans, immunocompromised patients present a higher risk of contracting
cryptococcosis [4, 6]. Since the epidemic of HIV infection, cryptococcosis has become an
opportunistic infection of global importance. Despite the use of highly active antiretroviral
therapy (HAART) being associated with a smaller incidence of this disease in developed
countries, cryptococcosis' incidence and mortality are still high in countries with non-
controlled HIV epidemics and limited access to treatment [4].

The increased number of organ transplantations associated with the use of
immunosuppressive medicines increase the risk of cryptococcosis [4]. This yeast may harm
any organ of the human body including skin, prostate, bones, and urinary and blood systems,
but the lungs and central nervous system are the most frequently affected [2-4]. Despite
laryngeal infection by C.neoformans being considered rare [7] it could be found in

immunocompetent as well as immunosuppressed patients in different degrees [5, 7-17].

How can the diagnosis of laryngeal cryptococcosis be confirmed?

The identification of C.neoformans in sputum or broncho alveolar lavage is not a

confirmatory diagnosis of laryngeal cryptococcosis, once it can imply only in the colonization
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of the respiratory tract. Therefore, in order to confirm the diagnosis it becomes necessary to
find the fungus in the lesion through culture and histopathological exam of the biopsied tissue
fragment. However, these exams are not often done [1, 18].

Histopathology by hematoxilin-eosin must be performed regularly for the assessment
of the lesion pattern, but the fungus is hardly identified. In these cases special staining for

fungi must be performed [1, 13, 19].

Which are the main histological findings in laryngeal lesions of

cryptococcosis?

In both immunocompetent and immunosuppressed patients, pseudoepitheliomatous
hyperplasia and chronic inflammatory process without formation of granulomas could be
observed [7-12, 14, 15, 17]. Squamous hyperplasia was observed in the report of two
immunocompetent patients. Squamous metaplasia with regular hyperplasia and a discreet
mixed inflammatory infiltrate, with no visualization of areas organized into granulomas, were

observed in the present report (Fig.1b and 1c).

In laryngeal cryptococcosis associated with immunosuppression,

how can the inflammatory process organize itself?

The integrity of the immune system is essential for the defense against pathogens,
and a cellular immunity, through the organization of the granulomatous inflammatory
process, seems to be crucial to control the C.neoformans infection [3, 4]. Several types of
cells are involved, including TCD4+, TCD8+ and natural killer [3]. In immunocompetent
patients, a typical granuloma is usually found on the spot of the cryptococcal infection,
identified as a compact aggregate of macrophages, epithelial cells, and multinucleated giant
cells, containing numerous intracytoplasmic yeasts, besides TCD4+ lymphocytes [20]. In

AIDS patients, as well as in those under use of immunosuppressive drugs, the alteration of T
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cells' functions is evidenced by alterations on the histopathologic pattern of the lesions
caused by C.neoformans, especially the absence of granulomas and a presence of
inflammatory infiltrate with no or rare lymphocytes [6, 20]. Our patient uses three types of
imunossupressive drugs: tracolimus, which acts on the destruction or inhibition of T
lymphocytes; mycophenolate mofetil, which blocks the proliferation of T lymphocytes and
corticosteroid, which reduces the inflammation by inhibiting the release of cytokines by
macrophages [6]. In AIDS patients without HAART scheme and with pulmonary
cryptococcosis, absence of granuloma and minimum lymphocyte response were observed
[20]. In this connection, the T cells alteration/immunosuppression caused by drugs may
justify the absence of a granulomatous reaction in the patient's laryngeal lesion in the present
study. Therefore, we highlight the need to perform special stainings for fungi and bacteria,
even in the absence of granulomatous reaction in immunocompromised patients with
suspicious of infection.

In none of the previously reported cases an identification of the inflammatory cells
present on the laryngeal lesion was performed. From the immunohistochemical study (anti-
neutrophil elastase, -macrophage, -NK, -CD4 and -CD8 -DakoCytomation, Denmark, -
CD22-eBioscience, USA) we identified the presence of neutrophils (Fig 1g) and
macrophages (Figure 1h) amongst rounded bodies similar to fungal structures, as well as NK
cells, particularly around the blood vessels (Fig.li). On the other hand, B (CD22), CD4 and
CD8 lymphocytes could not be observed. These results points to a deficiency of the acquired
immunity, and the possible role of the innate immunity on the inflammatory response of the

patient studied.

Figure 1 — Endoscopic and microscopic images of laryngeal lesions caused by
Cryptococcus neoformans in a renal transplanted patient:
a) Arrow indicates laryngeal ulcerated lesion in the mucosa of the right arytenoid region

and adjacent half of the aryepiglottic fold;
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b e c) Hematoxylin-eosin, x100 e x200. Laryngeal mucosa with scarce inflammatory
infiltrate without granulomas and intact epithelium (without ulceration);

d) Grocott’'s methenamine stain x1000. Numerous, round, fungi forms -one with a single
budding (Arrow);

e) PAS-Alcian Blue (pH 2,5) x1000. Staining of fungal wall in red (PAS) and of its capsule
in blue (Alcian Blue);

f) Mucicarmin x1000. Staining of fungal capsule in reddish pink, characteristic of
Cryptococcus sp.;

g,h,i) Immunohistochemical study using peroxidase-AEC system (positively stained cells,
brown color) for identification of: neutrophils x100 (g), macrophages x1000 (h) e natural
killer cells x400 (i). Arrows indicate positively stained cells; observe in “h” numerous fungi

@
|

forms inside the broken macrophage and in “i” a heterogeneous distribution of natural

killer cells, even around blood vessels.

Treatment and evolution

Within ten days after recovering from acute pancreatitis, the patient restarted the
treatment with Liposomal Amphotericin B (250mg/day) only, evolving progressively with
global clinical improvement. After the 14th day of treatment, this antifungal was replaced by
Itraconazole (400mg/day) and the patient was discharged with Itraconazole maintenance for
over four weeks, followed by Fluconazole (200mg/day) for another eight weeks. By the end
of the treatment, the patient presented a full recovery of the infection, including the healing of
the laryngeal lesion, remaining cured until the present moment, three years after the clinical
healing, even under continued use of immunosuppressives. The patient gave his consent for

publication of his case history by signing the PLoS form.
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Discussion

The present report is the first described in Latin America. Just as in most of the
reported cases, our patient was a male, within the age group range and did not report
contacting possible sources of contamination by Cryptococcus sp [8, 12-14]. However, the
patient lived in a city with presence of pigeons, a bird whose feces are related to
environmental contamination by the fungus [1]. Regarding the possible factors that may
facilitate the disease occurrence, our report is the first case of laryngeal cryptococcosis in a
renal transplanted patient under use of immunosuppressive drugs. Literature indicates that
cryptococcal infections occur predominantly in patients with T-cell-mediated immune defects,
especially those with acquired immunodeficiency syndrome and those with transplant-related
immunosuppression [21]. However other immunosuppressive conditions can also increase
risk of infection [4]. In this context, amongst the reported cases of laryngeal infection by
Cryptococcus sp, the chronic use of inhaled corticosteroids [8-10, 14, 16], AIDS [11, 14, 15],
chronic use of oral corticosteroids [8, 10] and diabetes mellitus [10, 12] can be highlighted. In
four cases there were no reports of the use of immunosuppressives or facilitator factors of
immunosuppression [7, 13, 22, 23].

Regarding the endoscopic aspect, the laryngeal lesion seems to be polymorphic,
having several appearances, such as polypoid, wart, leukoplakic and erythematous lesions
[5, 11, 14, 15]. Our patient had an ulcerated lesion, which was observed in just one case
previously described [15]. The lesion was located mainly in the arytenoid mucosa, an
anatomic site which was reported in two previous studies [10,17]. Literature demonstrates
that the most usually reported location is the true vocal fold (75%), justifying the dysphonia
as the most common symptom [7, 14], but the present case indicates that other sites may be
affected.

Our patient presented general and pulmonary symptoms of an infectious process,
without specifically laryngeal symptoms. Infectious pneumonitis acting together with

laryngeal cryptococcosis, just as presented by our patient, was described only in two cases
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[15, 22]. The signs of laryngitis were accidentally identified during bronchofibroscopy,
eventhough the patient didn't complain about local symptoms. All the other cases previously
reported presented laryngeal symptoms [7, 8, 11-17]. It is possible that, amongst the
pulmonary or disseminated cryptococcosis, the frequency of the laryngeal cryptococcosis is
higher than reported due to the lack of symptoms that raise the suspicion of lesions in such
region. As a conclusion, aiming to avoid the delay of diagnostic confirmation in patients with
chronic pulmonary infectious diseases, videolaryngoscopy, an examination easy to perform,
can raise an early suspicion on cryptococcosis and, depending on the site, can allow
obtaining tissue samples for microbiological and histological analysis that may clarify the

etiology of the clinical manifestations presented by the patient.

Key points:

1- Even in the absence of laryngeal symptomatology, videolaryngoscopy may raise an
early suspicion of cryptococcosis in patients without nosological confirmation of pulmonary
infectious diseases.

2- Laryngeal cryptococcosis does not present a pathognomonic form of lesion: it may be
leukoplakic, warty, ulcerated, edematous, etc.

3- The absence of granulomatous reactions in immunocompromised patients does not
exclude the possibility of infection by microorganisms capable of inducing such kind of
immune response (eg.tuberculosis, histoplasmosis and paracoccidioidomycosis) making the
special staining for detection of fungi and bacteria essential for the histopathologic analysis.
4- The presence of Cryptococcus neoformans in sputum or bronchial lavages does not
confirm the diagnosis of laryngeal cryptococcosis, since there may be a contamination from
the lower airways. The diagnostic certainty is obtained through culture and histopathology of
fragments of the laryngeal lesion.

5- Pulmonary or other kinds of cryptococcosis in other anatomic sites must be

investigated in cases of patients with unspecified infectious symptomatology and
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immunosuppression status, especially AIDS and transplanted patients, or in the presence of
facilitator factors such as diabetes mellitus, chronic use of oral corticosteroids, amongst

others.
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5) CONCLUSAO
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O tabagismo € um fator de risco importante para o desenvolvimento de lesGes

mais extensas de tuberculose laringea com maior comprometimento da respiragao,

da degluticdo e do estado nutricional, o que pode favorecer a quadros mais graves

de TBL. Sintomas como odinofagia e dispnéia aos esforcos, estdo associados a uma

maior extensdo da doenca. A presenca de lesGes em epiglote, em especial as

ulceradas, e em pregas ariepigloticas e regido aritendidea, sdo responsaveis pela

odinofagia, que leva a reducéo da ingestao alimentar e, consequentemente, a perda

de peso igual ou superior a 10% nestes pacientes. Estas conclusfes estao ilustradas

esquematicamente na figura 14.

TABAGISMO

LESOES MAIS EXTENSAS

l'!

ULCERAGAO <

> EPIGLOTE

RESPIRATORIO

COMPROMETIMENTO PREGA ARIEPIGLOTICA

REGIOES ARITENOIDES

v

queda do estado
nutricional e quadros
mais graves

ODINOFAGIA

e EMAGRECIMENTO €= menor mgestaJ
alimentar

Figura 14- Resumo esquematico das conclusdes obtidas a partir das associagdes presentes entre 0s

fatores clinicos e topograficos na tuberculose laringea
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A disfonia, principal sintoma da tuberculose laringea, esta associada a les6es
em pregas vocais, e a um maior tempo de evolucdo até o diagndstico,
provavelmente por ser subvalorizada pelos pacientes. Apés o final do tratamento
clinico, este sintoma permanece presente na maioria dos pacientes, sugerindo que
sequelas e ajustes vocais decorrentes da doenca podem perpetuar o processo, e
indicando a necessidade de uma reabilitacdo destes pacientes.

Mesmo na auséncia de sintomas laringeos, a videolaringoscopia em
pacientes com infec¢Bes pulmonares pode mostrar lesbes que levantem suspeita e
auxiliem o diagnostico de doencas infecciosas, como tuberculose, ou em caso de
pacientes imunocomprometidos, como a criptococose.

Apesar das verdadeiras pregas vocais serem o sitio laringeo mais
frequentemente acometido e de lesdo granulosa ser o aspecto endoscopico mais
frequente, estes sinais ndo sao especificos da TBL. Da mesma forma, a presenca de
lesdo pulmonar em pacientes com leséo laringea também levanta a suspeita de TBL,
mas nado a confirma. Sendo assim, para o diagndstico desta doenca, é indispensavel
a realizagao de exames complementares.

A positividade da baciloscopia e da cultura do escarro em pacientes com
lesdo pulmonar nédo pode ser considerada suficiente para o diagnostico etiol6gico da
lesdo laringea, pois esta pode ser decorrente da presenca de doenca pulmonar
infecciosa que ndo necessariamente tem a mesma etiologia da lesdo laringea.
Portanto, para confirmar o diagnéstico etiolégico de uma leséo infecciosa de laringe
e excluir a presenca de lesbes neoplasicas neste 0rgao, € necessaria a realizacao
de baciloscopia, cultura e exame histopatolégico de fragmentos teciduais da referida

lesdo.
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A melhoria da informacdo para a caracterizacdo de quadros
histol6gicos assim como de identificacdo dos agentes causais, se existentes, € uma
necessidade para o correto e rapido atendimento aos casos de lesfes laringeas a
esclarecer.

Os dados apresentados neste trabalho demonstram a necessidade de estudos
sistematizados para o0 esclarecimento de diagndsticos diferenciais em sitios
anatdbmicos de dificil acesso e manipulacdo, como a laringe. Com o advento de
equipamentos e técnicas que facilitam o acesso a laringe, novas informacdes podem
ser obtidas para a melhoria, ndo s6 do diagndéstico, mas principalmente do manejo e

acompanhamento dos pacientes com TBL.
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