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RESUMO

Martins RHG, Braz JRC, Dias NH, Castilho EC, Braz LG,
Navarro LHC - Rouquid&o apés Intubacao Traqueal.

JUSTIFICATIVA E OBJETIVOS: Descrever as principais
causas de rouquidao apos intubacao traqueal.
CONTEUDO: A rouquiddo apds intubacido traqueal é
um dos sintomas mais freqiientes no pdés-operatorio,
podendo apresentar duragdes varidveis, dependendo
dos fatores causais e da gravidade do comprometimen-
to das estruturas da laringe. Foi realizada uma breve
revisdo das estruturas anatdmicas da laringe, em que
foram descritas as principais lesGes trauméaticas desse
orgao, decorrentes da intubacao traqueal e salientou-se
a importancia dos seus cuidados, bem como do diagnos-
tico e tratamento precoces.

CONCLUSOES: As lesdes traumaticas das estruturas da
laringe durante a intubacdo sdo causas freqlientes de
rouquiddo, sendo importante o diagnoéstico precoce e a
adocdo de medidas preventivas.

Unitermos: COMPLICA(;C)ES: disfonia; rouquiddo; INTU-
BACAO, Traqueal.
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SUMMARY

Martins RHG, Braz JRC, Dias NH, Castilho EC, Braz LG,
Navarro LHC — Hoarseness after Tracheal Intubation.

BACKGROUND AND OBJECTIVES: To describe the main
causes of hoarseness after undergoing tracheal intubation.
CONTENTS: Hoarseness is one of the most common
postoperatory symptoms after tracheal intubation and the
effects vary in terms of duration, depending on the factors
that caused it and on how severe the damage to the laryn-
geal structures. This study performed a brief check-up of
the anatomical structures of the larynx, describing the main
traumatic lesions in the region following tracheal intubation.
It also emphasized the importance of caring for the larynx,
as well as undergoing early diagnosis and treatment.
CONCLUSIONS: Traumatic lesions of the laryngeal struc-
tures that occur during intubation are the most common
causes of hoarseness. As such, it is important to perform
an early diagnosis and adopt preventive measures.

Key Words: COMPLICATIONS: dysphonia; hoarseness; INTU-
BATION, Tracheal.

INTRODUCAO

m dos sintomas mais freqiientes apresentados pelos

pacientes no periodo pds-operatério é a rouquiddo, que
pode estar presente em 14,4% a 50% dos pacientes submeti-
dos a intubagao traqueal 12. Esse sintoma, na grande maioria
das vezes, é temporario, durando em média dois a trés dias. A
rouquidao pos-operatéria pode alterar tanto o indice de satisfa-
¢ao dos pacientes como suas atividades ao deixar o hospital.
Entretanto, em 10% dos casos a rouquidao torna-se permanen-
te, modificando a qualidade de vida do paciente que possuia
voz normal antes da cirurgia. Assim, é importante determinar os
principais fatores causais envolvidos nesse processo e conhe-
cer os recursos diagnosticos e terapéuticos disponiveis.

CONSIDERACOES ANATOMICAS, MORFOLOGICAS E
FISIOLOGICAS DA LARINGE

A laringe é uma estrutura musculo-cartilaginosa, na qual uma
delicada musculatura intrinseca se insere em suas cartilagens e
promove a abertura das pregas vocais durante a respiracéo e o
seu fechamento durante a fonacao e a degluticao, impedindo a
entrada de alimentos nas vias aéreas. Os musculos intrinsecos
da laringe sdo inervados pelos nervos laringeos inferiores ou
recorrentes, que sao ramos do nervo vago. Apenas 0 musculo
cricotiredideo recebe inervagéo do nervo laringeo superior.

O epitélio de revestimento das pregas vocais é do tipo pavi-
mentoso estratificado, composto por varias camadas de células

189



MARTINS, BRAZ, DIAS E COL.

planas e células basais ovais. As células das camadas mais
superficiais encontram-se em constante renovacéo e apresen-
tam microprojegdes (Figuras 1 e 2). O epitélio repousa sobre
uma membrana basal que acompanha o seu pregueamento e 0
separa da lamina proépria (Figura 3) 34.

-
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Figura 1 - Epitélio Pavimentoso Estratificado
Observar a espessura do epitélio. Cérion com fibras colagenas
delicadas. Microscopia 6ptica, hematoxilina-eosina (HE; 80X)

Figura 2 - Microscopia Eletronica de Transmissdo de Pregas
Vocais Normais

Em A (7.550X) observa-se o epitélio composto por células achata-
das e justapostas. Em B (42.000 X) detalhes das células epiteliais
com micropregas superficiais. Em C (17.000X), células da camada
basal com nucleos perpendiculares a membrana basal e citoplas-
ma rico em mitocondrias (seta fina). A membrana basal é regular,
delgada e continua (seta larga)
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Figura 3 - Microscopia Eletronica de Varredura de Pregas Vocais
Normais

Em A (465X) observa-se o epitélio pregueado com células des-
camando de sua superficie, em B (785X) detalhes do preguea-
mento da mucosa laringea, em C (1260X) e em D (1500X), maior
aumento da superficie epitelial onde se notam falhas na superficie
epitelial em decorréncia da descamagéo de células

A lamina propria € uma estrutura laminar com algumas peculiari-
dades, sendo dividida, didaticamente, em trés camadas. A cama-
da superficial é denominada de espaco de Reinke, constituida
por colageno frouxo, poucas células, alguns fibroblastos e raros
capilares. Esse espaco permite 0 movimento ondulatério do muco
sobre as laminas superficiais, importantes na determinagao da
qualidade vocal. Alguns procedimentos cirlrgicos ou mesmo irre-
gularidades epiteliais congénitas podem cursar com destruicao,
atrofia ou fibrose do espaco de Reinke, impedindo movimentacéo
adequada da mucosa, podendo prejudicar gravemente a qualida-
de vocal. A camada intermediaria e a profunda séo ricas em fibras
colagenas e elasticas (Figura 4) e formam o ligamento vocal, posi-
cionado acima do musculo vocal (musculo tireo-aritendideo) 56.

Figura 4 - Fibras Colagenas (seta continua) e Fibras Elasticas
(setas descontinuas) Distribuidas na Lamina Propria das Pregas
Vocais (microscopia eletrdnica de transmissao, 7.550X)
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As pregas vocais possuem poucos vasos linfaticos o que faz
com que o edema em seu interior demore a ser reabsorvido
e, muitas vezes, organize-se, originando lesGes secunda-
rias, como nos polipos vocais.

A estrutura da glote tem o formato de V, sendo que a porgao
anterior, mais angulada, projeta-se na regido cervical anterior
a cartilagem tiredidea. A regido posterior da glote mantém
intimo contato com o esfincter superior do esbéfago e freqiien-
temente, € acometida nos pacientes portadores da doenca
do refluxo gastroesofagico, em decorréncia do refluxo acido
constante nessa regido.

LESOES LARINGEAS: FATORES CAUSAIS E
REPERCUSSOES NAS QUALIDADES VOCAIS

Com relativa freqiiéncia depara-se com publicac@es cientificas
que abordam vérias complicagdes relacionadas a intubacgao
traqueal, responsaveis pelos sintomas envolvendo as vias
aéreas. Ha relatos de quebra de dentes, lesdes nas muco-
sas do labio, lingua, palato, soalho de boca, Uvula, esbfago,
laringe, traquéia, entre outras les6es 7-11. Consequentemente,
os sintomas faringolaringotraqueais como dores de garganta,
dificuldade para falar, tosse, aumento das secre¢8es, dor para
engolir, s&o comuns no pés-operatorio. A rouquiddo, porém, é
um sintoma freqliente, devido a elevada incidéncia de lesdes
laringeas durante a intubagao traqueal, principalmente quando
realizada sem o emprego de bloqueador neuromuscular 2.

As delicadas estruturas da laringe podem ser comprome-
tidas por indmeras causas. A intubagdo trauméatica pode
ocorrer em situacdes de emergéncia ou de dificil exposi¢édo
da glote, acarretando lacera¢des e hematomas nas pregas
vocais?, além de luxacdes das cartilagens aritenodideas e
desinser¢des musculares 12,

O tempo de permanéncia da céanula traqueal em contato
com a mucosa da laringe e da traquéia € também importante
fator na determinagdo das complicacdes das vias aéreas.
Considera-se que a incidéncia de complicacdes relacionadas
a intubacéo traqueal aumenta consideravelmente a partir do
sétimo dia de intubagdo, quando a indicacdo de traqueoto-
mia passa a ser discutida 13-17. Holzki 7, ao estudar as les6es
das vias aéreas relacionadas a intubacdo na populagédo
pediétrica, verificou que elas incidem em 20% dos casos,
principalmente em criangas sob intubacao por mais de 25
dias. Essa porcentagem aumenta com a escolha de canulas
de maior calibre, as quais, segundo o autor, correspondem
a principal causa de traumatismo laringotraqueal. Assim, a
escolha do diametro da canula é outro aspecto importante
a ser considerado, uma vez que, pela configuracdo da glote
em V, a porgdo posterior da laringe mantém intimo contato
com ela. Ao se utilizar canulas traqueais mais calibrosas,
essa regido sofre as conseqiiéncias da isquemia causada
pela sua compressdo sobre a mucosa. Nessas condigdes,
observa-se necrose e ulceragdo superficial da mucosa logo
apos a extubacdo. Segundo Holzi 7, a complicagdo mais
grave da intubagédo traqueal é a necrose circunferencial da
cartilagem cricoidea que evolui para estenose subgldtica.

A utilizacdo de canulas traqueais aramadas em cirurgia
de cabeca e pescoco, tanto em intubacéo oral como em nasal,
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diminui a incidéncia de possiveis lesfes traqueais, por serem
mais maleaveis e ndo permitirem compressdes ou dobras.
Quando se utilizam canulas traqueais com balonete, recomen-
da-se que a pressao no seu interior se mantenha inferior a da
pressao de perfusdo capilar, ou seja, menor que 30 cmH,0 18-22,
Castilho e col. 22, apds analise histolégica da mucosa traqueal
de cédes no local de contato com o balonete, observaram lesées
epiteliais quando comparadas ao epitélio respiratorio normal,
como éareas de erosdo superficial e quedas de cilios, mesmo
com a utilizagdo de pressfes de apenas 13 cmH,0. Ressalta-se
que grande parte dessas lesdes se resolve espontaneamente,
pela capacidade de regeneracdo do epitélio. No entanto, em
determinadas circunstancias, a evolugdo desse processo pode
se agravar e originar lesdes laringeas de gravidade variavel,
como ocorre em pacientes debilitados, diabéticos, com altera-
¢Oes hemodinamicas ou infeccBes sistémicas.

Entre as principais lesdes da laringe relacionadas a intuba-
¢do tém-se:

Edema e Hematoma

Envolvem o espaco de Reinke e impedem o perfeito movimento
ondulatdrio do muco, alterando assim a qualidade vocal. Pela
baixa drenagem linfatica, a reabsorcdo do edema que ocupa
o0 espaco de Reinke pode ser lenta, o que dificulta a recupera-
¢ao vocal. No periodo pds-operatorio, as tentativas frustradas
e angustiantes do paciente em emitir a voz de forma mais
limpa, desencadeiam esforgos musculares adicionais e tensao
da musculatura cervical e da laringe. A manutencédo desses
padrdes inadequados de fonagdo pode se tornar habitual e o
impacto traumatico e constante das pregas vocais durante a fala
daréd origem a lesBes secundarias sobre a cobertura mucosa da
laringe, como os polipos vocais (Figura 5). No periodo inicial
desse processo, 0 repouso vocal € recomendado e altamente
benéfico. Os corticoides sistémicos sdo potentes antiinflamato-
rios e devem ser utilizados por poucos dias, quando nédo houver
contra-indicacdes. Muitas das lesdes secundarias necessitam
de remocdo cirdrgica endoscopica para o tratamento definitivo.

Figura 5 - Pélipo em Prega Vocal Direita (seta)
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Laceracao

A cicatrizacdo das laceracdes de mucosa da laringe pode ocor-
rer as custas de aderéncias e fibroses. Quando se instalam
na comissura anterior da glote promovem grande prejuizo da
voz, por comprometerem a porcéo fonatéria (Figura 6). Ja os
processos cicatriciais que envolvem a porgéo posterior da glote
podem determinar estreitamento da luz glética, gerando sinto-
mas como dispnéia e voz débil e fraca. Ha situa¢des em que
0s musculos aritendideos sao lesados e a fibrose que se forma
nesse local impede a completa abdugdo das pregas vocais,
as quais se mantém na regido mediana, simulando quadro de
paralisia laringea (Figura 7). O exame endoscopico permite
esclarecer o diagnostico para a programacgdo do tratamento
adequado em cada um desses casos.

As laceragcBes que atingem as camadas mais profundas da
lamina propria e o ligamento vocal prejudicam principalmente o
movimento ondulatério do muco, alterando a qualidade vocal e
impedindo a modulacéo da voz.

Figura 6 - Aderéncia Cicatricial em Comissura Glética Anterior apés
Intubacgéo (seta)

Figura 7 - Fixacdo Bilateral das Pregas Vocais por Processo
Cicatricial
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Os anéis traqueais podem também ser lacerados pela extre-
midade distal da canula de intubacéo.

Traumatismo Muscular (Paresia e Paralisia Muscular)

Quando a lesdo consequente a intubacdo traqueal se
estende aos musculos intrinsecos da laringe, pode desen-
cadear paresias ou paralisias das pregas vocais, tempo-
rarias ou definitivas. As paralisias unilaterais prejudicam
bastante a emisséo vocal, pois a prega vocal paralisada
posiciona-se mais lateralmente que a sadia impedindo
o perfeito contato entre elas durante a fonagdo. Nessas
condi¢des, a voz torna-se fraca e débil, resultando em
cansaco e esfor¢o muscular exaustivo durante a fona-
¢do. Nas paralisias bilaterais predominam os sintomas
respiratdrios de dispnéia uma vez que ambas as pregas
vocais estdo impedidas de se abduzirem. Nesses casos,
a voz é pouco comprometida. As paralisias laringeas
trauméticas tendem a evoluir espontaneamente, entre-
tanto, caso isso ndo ocorra, o tratamento cirdrgico pode
ser necessario.

Traumatismo Cartilaginoso

As cartilagens aritendideas sdo mais vulneraveis aos
traumas de intubacao por estarem posicionadas na regiao
posterior da glote. Essas sub-luxa¢Bes acarretam assi-
metrias das pregas vocais e de seus movimentos. Pelo
desenvolvimento de mecanismos musculares compen-
satorios da prega vocal saudavel consegue-se obter, na
grande maioria das vezes, fechamento glético satisfatorio
e recuperacdo parcial ou total da qualidade vocal. Alguns
pacientes com assimetrias laringeas desenvolvem lesdes
secundarias, como os nédulos vocais, devido as constan-
tes compensacdes musculares durante a fonagéo.

Granuloma

Apos intubacao traqueal os granulomas desenvolvem-se,
em geral, nas apofises vocais, no nivel da glote posterior,
onde a canula mantém intimo contato com a mucosa
da laringe (Figura 8) 23. Podem ser uni ou bilaterais,
com superficie lisa e pediculados, sendo nesses casos
moveis. Os sintomas vocais surgem apés 15 a 20 dias
da remocédo do tubo traqueal, porém quando pequenos
eles podem ndo causar sintomas. Quando se implantam
na porgcao glotica fonatéria anterior acarretam prejuizo
a emissao vocal (Figura 9). Pode também se associar a
estenose gldtica (Figura 10). Pontes e col. 24, estudando
os granulomas laringeos, observaram entre as principais
etiologias, o abuso vocal (33,3%), o refluxo gastroeso-
fagico (30,3%), a intubacdo traqueal (22,7%) e a origem
idiopatica (9%).

O exame endoscopico permite determinar exatamente
o local de implantagdo dos granulomas para a correta
programacéo cirurgica.
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Figura 9 - Granuloma de Grande Dimens&@o Implantado na Glote
Anterior

Figura 10 - Estenose Glética ap6s Intubacdo Traqueal com Fixagdo das
Pregas Vocais e Granuloma em Comissura Posterior
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Estenose Laringea

Importante causa de rouquidao apos a extubacgéao, pelas difi-
culdades no tratamento devido ao risco de estenose, € uma
das mais temiveis. Todos os fatores abordados podem contri-
buir para o seu surgimento. Além do grave comprometimento
vocal, o paciente apresenta intensa dispnéia. Brichet e col. 16
ressaltaram que, em muitos casos, o quadro inicial se confun-
de com bronco-espasmo, embolia pulmonar ou infarto agudo
do miocardio, uma vez que 0 paciente comparece a consulta
com intenso desconforto respiratorio, sudorese, taquicardia,
tiragem e cianose.

Para a maioria dos autores, a incidéncia de estenose apdés
intubacéo é de 5% a 8%. Com o desenvolvimento de novos
tipos de cénulas traqueais nos Ultimos anos e com maior
conscientizagdo da importancia das medidas preventivas,
tem-se registrado uma incidéncia menor. Walner e col. 14 reali-
zando estudo retrospectivo em 544 recém-nascidos admitidos
nas unidades de terapia intensiva constataram que 281 deles
haviam sido mantidos sob intubacdo traqueal por periodo
médio de 11 dias, ndo evidenciando nenhum caso de esteno-
se sub-glética. Deve-se considerar também que as cénulas
traqueais infantis sao desprovidas de balonete, sendo, portan-
to menos traumaticas que as utilizadas em adultos.

O paciente com estenose laringea evolui, na maioria dos
casos, para traqueotomia e a correcao definitiva € conseguida
pela laringotraqueoplastia 2526, No tratamento dos casos mais
leves, em que o anel cicatricial € pouco espesso e menor
que 1 cm pode-se tentar a incisdo radial com laser ou as
dilatacdes endoscodpicas 16. A abordagem laringotraqueal por
via externa é reservada aos casos mais graves. Nos Ultimos
anos, tem sido proposto o uso da mitomicina C t6pica no local
da area da estenose 27.28, Trata-se de um antibiético com pro-
priedades antiproliferativas que impede a migragéo dos fibro-
blastos e conseqiientemente também a formacéo de fibrose.
Ribeiro e col. 28 realizaram um estudo em ratos comparando
a cicatrizagao de escaras cirtrgicas com e sem 0 uso de mito-
micina C tdpica. Os autores observaram evidente diminui¢céo
de migracé@o dos fibroblastos e da formacgdo de fibrose nos
animais que a utilizaram, demonstrando a eficacia da droga.

CONSIDERACOES FINAIS

As causas de rouquiddo apés intubacao sao muito varia-
das, bem como a sua gravidade. E importante reforgar a
necessidade de se ter extrema cautela durante a intuba-
¢ao traqueal, escolher canula de calibre adequado, utilizar
bloqueadores neuromusculares antes da intubacao tra-
qgueal, realizar monitorizagdo do bloqueio neuromuscular
nas anestesias, monitorizar a pressao no interior do balo-
nete e manter o paciente em plano adequado de sedagéo
ou de anestesia.

Quando houver lesdes extensas na laringe, ndo se deve
hesitar na tomada de decisdo a favor da traqueotomia
precoce, livrando assim a mucosa lesada do contato com
o tubo traqueal, propiciando a regeneracao epitelial.
Frente a elevada morbidade associada a intubacéo tra-
queal, a mascara laringea, quando indicada, tem sido
empregada pelos anestesiologistas nos pacientes que uti-
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lizam a voz nas atividades profissionais como cantores e
locutores, uma vez que seu balonete ndo entra em contato
com as estruturas gléticas 29.

A realizacao de avaliagdo vocal e endoscopica de rotina
nos pacientes submetidos a intubacgéo traqueal que apre-
sentem sintomas vocais é importante medida no diag-
nostico precoce das complicagBes laringeas e traqueais,
permitindo a prevencado de grande parte delas.

Hoarseness after Tracheal Intubation

Regina Helena Garcia Martins, M.D.; José Reinaldo Cerqueira
Braz, TSA, M.D.; Norimar Hernandes Dias, M.D.; Emanuel
Celice Castilho, M.D.; Leandro Gobbo Braz, M.D.; Helena
Camacho Navarro, M.D.

INTRODUCTION

One of the most common symptoms during the postopera-
tive period is hoarseness, which may occur in anywhere
from 14.4% to 50% of patients that underwent tracheal
intubation 1.2, In the vast majority, this symptom is tempo-
rary and lasts on mean two to three days. Postoperative
hoarseness may have an effect on the patient’s degree
of satisfation as well as on their activities after leaving
the hospital. However, in 10% of the cases, hoarseness
becomes a permanent phenomenon, bringing changes
in lifestyle for the patient, who had a normal voice before
surgery. Hence, it is important to establish the main causal
factors involved in this process and to be aware of the
resources available for diagnosis and treatment.

ANATOMICAL, MORPHOLOGICAL AND
PHYSIOLOGICAL ASPECTS OF THE LARYNX
TO CONSIDER

The larynx is a muscle-cartilaginous structure in which a
delicate and intrinsic muscle structure interconnects with
cartilages to promote the opening of the vocal folds dur-
ing breathing and the closing of the folds during phona-
tion and swallowing preventing food from entering airway.
The innervation of the intrinsic muscles of the larynx is
made up inferior laryngeal nerves and recurrent laryngeal
nerves, which were branches of the vagus nerve. Only the
cricothyroid muscle receives innervation from the superior
laryngeal nerve.

The epithelium that lines the vocal folds is of the strati-
fied squamous variety and is made up of many layers of
thin, flat cells and basic round cells. The cells of the more
superficial layers are constantly renewing themselves and
have microprojections (Figures 1 and 2). The epithelium
lies above a basement membrane that separates the epi-
thelium from the lamina propria (Figure 3) 3.4.
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Figure 1 — Stratified Squamous Epithelium
Observe the thickness of the epithelium. Corion with delicate collagen-
containing fibers. Optic Microscopy, hematoxylin-eosin (HE; 80X)

Figure 2 — Transmission Electron Microscopy of Normal Vocal Folds

In A (7,550 X) you can see the epithelium made up of flat-
tened, juxtaposed cells. In B (42,000 X) you can observe
details on the epithelial cells with superficial microfolds.
In C (17,000X), you can see the cells from the basal layer
with nuclei perpendicular to the basal membrane and the
cytoplasm rich in mitochondria (thin arrow). The basal
membrane is regular, thin and continuous (thick arrow).
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Figure 3 — Scanning Electron Microscopy of Normal Vocal Folds

In A (465 X) you can see the epithelium surrounded by cells that
are flaking off the surface; in B (785 X) you can see the details
of the pleats on the laryngeal mucous membrane; in C (1,260 X)
and in D (1,500 X), you can see a greater increase in the epithelial
surface and observe small gaps in the epithelial surface due to the
flaking off of the cells.

The lamina propria is a laminar structure with some unique char-
acteristics. Didactically speaking, it is made up of three layers.
The superficial layer is known as the Reinke space and is com-
posed of less dense collagen, few cells, some fibroblasts and very
few capillaries. This space allows for the wave-like movement of
the mucous above the superficial lamina, which is important in
determining vocal quality. Some surgical procedures or even
congenital epithelial irregularities may lead to the destruction, the
atrophy or fibrosis of the Reinke space, which in turn may prevent
adequate movement of the mucous layer over the superficial
lamina which in turn have an important role in determining vocal
quality. The intermediate and deep layers of the lamina propria
are made up of dense collagen fibres and elastic fibres (Figure
4); they constitute the vocal ligament, located above the vocal
muscle (thyroid arytenoid muscle) 5.

L a o, B AN

Figure 4 — Collagenous Fibers (solid arrow) and Elastic Fibers
(dashed arrow) Distributed in the Lamina Propria of the Vocal Folds
(transmission electron microscopy, 7,550 X)
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The vocal folds have very few lymphatic vessels, meaning
that an edema on the inside will take long to be reabsorbed,
thereby resulting, many times, in secondary lesions, such as
vocal polyps.

The structure of the glottis is V-shaped, where in the anterior
portion, which is positioned obliquely at an angle, projects
itself towards the cervical regions in front of the thyroid carti-
lage. The posterior region of the glottis is in close contact with
the superior sphincter of the esophagus and, often times, is
affected in patients with gastroesophageal reflux due to the
constant acidic reflux in the region.

LARYNGEAL LESIONS: CAUSAL FACTORS AND
REPERCUSSIONS IN VOCAL QUALITY

It is relatively common to see scientific articles aiming at many
different complications involving tracheal intubation that are
often the cause of symptoms related to the respiratory tract.
In the literature, there are accounts of broken teeth, lesions in
the mucous membranes of the lips, tongue, palate, floor of the
mouth, uvula, esophagus, larynx and trachea, among other
lesions 7-11. Consequently, the postoperative pharyngolaryn-
gotracheal symptoms such as throat aches, difficulty talking,
coughing, secretions increase and pain upon swallowing are
common. Hoarsness, however, is a very common symptom due
to the high incidence of laryngeal lesions during tracheal intuba-
tion, especially when neuromuscular blockers are not used 2.
The sensitive structures of the larynx may be affected for
countless reasons. The trauma during intubation may occur in
emergency situations or situations in which the glottis is hard
to expose, thereby resulting in laserations and hematomas on
the vocal folds, as well as luxations of the arytenoid cartilages
and muscle disinsertions 12

Another important factor that causes complications in the respira-
tory tract is the period that the tracheal cannula remains in contact
with the mucous membranes of the larynx and trachea. The
incidence of complications involving tracheal intubation is said to
increase significantly after the seventh day of intubation, when
the recommendation for the tracheotomy is put discussed 1317,
Holzki 7 studied lesions in the respiratory tract related to intu-
bation in children and found that they occur in 20% of cases,
especially in children undergoing intubation for more than 25
days. This percentage increases if the caliber of the cannula is
larger; in fact, according to the author, they are the main cause of
laringotracheal traumatism. Hence, the choice of the cannula’s
diameter is another important point to consider, seeing as, due
to the V-shape of the glottis, the posterior of the larynx will be
in close contact with the cannula. When one uses large-caliber
tracheal cannulas, the region may suffer the consequences of an
ischemy caused by compression of the cannula on the mucous
layer. In these cases, one will observe necrosis and superficial
ulceration of the mucous layer immediately following extubation.
According to Holzi 7, the most serious complication brought
about by tracheal intubation is a necrosis on the circumference
of the cricoid cartilage which evolves into subglottic stenosis.
The use of stainless steel spiral reinforced cannula in head and
neck surgeries involving both oral and nasal intubation decrea-
ses the incidence of potential tracheal lesions because they are
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more malleable and do not result in compressions or folds.
When tracheal cannula with cuffs are used, it is recommended
that the pressure inside remain lower than the pressure of the
capillary perfusion, that is, lower than 30 cmH,O 1822, Castilho
et al. 22, after a hystological analysis of the tracheal mucous of
dogs in contact with the cuff, observed epithelial lesions when
compared to normal respiratory epithelium, such as areas with
superficial erosion and where cilius fall, even when using a
very low pressure of 13 cmH,0. It is important to emphasize
that a large part of these lesions are resolved naturally and
spontaneously due to the epithelium’s ability to renew itself.
However, in some circumstances, the evolution of this process
may cause greater damages and lead to laryngeal lesions of
varying degrees of gravity, as is the case with patients who are
diabetic or debilitated, which systemic infections or changes in
hemodynamics.

Among the most common laryngeal lesions involving intuba-
tion you can find:

Edema and Hematoma

This occurs in the Reinke space and prevents the ideal wave-
like movement of the mucous, thereby causes changes in vocal
quality. Due to low lymphatic drainage in the region, reabsorbing
an edema that occupies the Reinke space may be a slow pro-
cess, which makes vocal recovery more difficult. In the postope-
rative period, the patient may attempt to speak with a clearer
voice and feel frustrated, triggering additional strains on the
muscles and tension around the cervical and laryngeal muscu-
lature. If this inadequate pattern of phonation is maintained and
becomes an habit, the continuous traumatic impact on the vocal
folds while talking will resulting secondary lesions on the mucous
layer of the larynx, such as vocal polyps (Figure 5). In the begin-
ning of this process, it is recommended and highly beneficial for
the patient to not use his or her voice. Systemic corticoids are
potent anti-inflammatory agents and should be taken for a few
days, as long as it is recommended for the patient in question.
Many secondary lesions need to be surgically removed through
endoscopy in order to be completely treated.

Figure 5 — Polyp on the Right Vocal Fold (see arrow)
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Laceration

Lacerations in the laryngeal mucous layer may scar due to
fibrosis and adhesions. When scarring occurs in the anterior
commissure of the glottis, the scars do great damage to the
voice, because they get in the way of the phonatory process
(Figure 6). On the other hand, scarring processes which
involve the posterior portion of the glottis may lead to a nar-
rowing of the glottis, resulting in symptoms such as dyspnea
and a weak, feeble voice. There are situations in which the ary-
thenoid muscles are damaged and the fibrosis that is created
in those places prevents the complete abduction of the vocal
folds, which then stay fixed at the middle region, simulating a
case of laryngeal paralysis (Figure 7). An endoscopic exam will
allow the doctor to clarify the diagnosis in order to decide upon
the adequate course of treatment in each of these cases.
Lacerations that reach the deeper layers of the lamina pro-
pria and the vocal ligament are particularly detrimental to the
wave-like movement of the mucous, leading to changes in
vocal quality and preventing voice modulation.

Figure 6 - Cicatricial Adhesion in the Anterior Commissure of the
Glottis after Intubation (see arrow)

Figure 7 — Bilateral Fixation of the Vocal Folds by way of the
Cicatricial Process
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The tracheal rings also run the risk of laceration by the distal
extremity of the intubation cannula.

Muscle Traumatism (Paresis and Muscle Paralysis)

When the lesion following a tracheal intubation extends to
the intrinsic muscles of the larynx, temporary or permanent
paresis or paralysis of the vocal folds may ensue. The
unilateral paralyses have a severe impact on voice emis-
sions, because the paralyzed vocal fold is located more
to the side compared to the healthy fold, preventing ideal
contact between both folds during phonation. In these con-
ditions, the voice becomes feeble and debilitated, resulting
in fatigue and exhausted muscle strain during phonation.
In bilateral paralysis, respiratory symptoms of dyspnea
predominated, since both vocal cords are prevented from
abducting. In these cases, the voice itself is not affected
very much. Traumatic laryngeal paralysis tend to evolve
naturally and spontaneously. However, if this does not
occur, surgical treatment may be necessary.

Cartilaginous Traumatism

Because of their location on the posterior region of the glot-
tis, arytenoid cartilages are more vulnerable to intubation
traumas. These sub-luxations lead to assymetry in the vocal
folds and in the way they move. It is possible to obtain, most
of the time, a satisfactory closing of the glottis and to regain
partial or total vocal quality by developing compensatory
muscle mechanisms in the vocal folds. Some patients with
laryngeal assymetries develop secondary lesions, such as
vocal cord nodules, due to the constant muscle compensa-
tion during phonation.

Granuloma

After tracheal intubation patients may develop vocal cord
granuloma, usually at the vocal apophysis, at the level of
the posterior of the glottis, where the cannula was in close
contact with the laryngeal mucous membrane (Figure 8)
23, Granuloma can be unilateral or bilateral, with a smooth
surface and pedunculated, in which case they are mobile.
The vocal symptoms arise 15 to 20 days after the removal
of the tracheal tube, but there may not be symptoms if the
granuloma are small. When they implant themselves in
the anterior portion of the glottis, they result in damage to
vocal emissions (Figure 9). They can also be related with
stenosis of the glottis (Figure 10). Pontes et al. 24, while
studying the etiology of laryngeal granulomas, found the
following factors to be among the main causes: vocal abuse
(33.3%), gastroesophageal reflux (30.3%), tracheal intuba-
tion (22.7%) and idiopathic origins (9%).

An endoscopic examination will allow the doctor to deter-
mine the exact location of the granulomas’ implantation in
order to recommend the appropriate surgical procedure.
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Figure 10 — Glottic Stenosis after Tracheal Intubation with Vocal Fold
Fixation and Granuloma in the Posterior Commissure
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Laryngeal Stenosis

Laryngeal stenosis is an important cause of hoarseness after
intubation and due to the difficulty in treatments, it is one of
the most feared. All factors mentioned above may contribute
to its appearance. As well as the serious effects it has on the
voice, the patient also experiences intense dyspnea. Brichet
et al. 16 stressed that, in many cases, the initial diagnosis can
be mistaken for bronchospasm, pulmonary embolism or acute
myocardial infarction, since the patient arrives for the check-
up sweating, with intense respiratory discomfort, heart palpita-
tions, dyspnea and cyanosis.

According to the literature, most authors state that the incidence
of stenosis after intubation is between 5% and 8%. With the
development of new types of tracheal cannula in the last few
years and a higher level of awareness regarding the importance
of preventive measures, there have been even lower incidences
registered. Walner et al. 14 conducted a retrospective study in
544 newborns admitted into intensive care units. They found
that 281 babies had undergone tracheal intubation for a period
averaging 11 days, and none of them showed signs of subglottic
stenosis. It must be taken into account, however, that the tra-
cheal cannula used in infants do not have cuffs and, therefore,
are less traumatic than those used on adult patients.

In most cases, the patient suffering from laryngeal stenosis
evolves to tracheotomy and the permanent correction is
achieved by way of a laryngotracheoplasty 25.26, For treating
lighter cases, in which the cicatricial ring is not very thick and
less than 1 cm wide, one can try a radial incision with laser
or endoscopic dilations 16. The external laryngotracheal
approach is reserved for the more severe cases. These last
few years, some have suggested the topical use of Mitomycin
C in the area affected by the stenosis 27.28, Mitomycin C is an
antibiotic drug with antiproliferation properties that stop the
fibroblasts from migrating, thereby, also stopping the forma-
tion of fibrosis. Ribeiro et al 28 conducted a study on lab rats
comparing the scarring of surgical pressure ulcers with and
without the application of topical Mitomycin C. The authors
found a clear decrease in fibroblast migration as well as in
fibrosis formation for the animals that had been submitted to
Mitomycin C, testifying to the effectiveness of the drug.

FINAL OBSERVATIONS

The causes of hoarseness after intubation vary greatly, as
does their severity. It is important to emphasize the need
to exercise extreme caution during the tracheal intubation
procedure, choose a cannula with an appropriate caliber,
use neuromuscular blocksers during intubation, monitor
the neuromuscular block during anesthesia, monitor the
cuff pressure and keep the patient on an adequate level of
sedation or anesthesia.

In the case of extensive lesions on the larynx, one should not
hesitate to decide in favor of an early tracheotomy, getting rid
of the damaged mucous layer that had been in contact with
the tracheal tube and promoting epithelial recovery.

Due to the high level of morbidity associated to tracheal
intubation, a laryngeal mask is sometimes used by anesthe-
siologists (when appropriate) in patients that use their voice
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in their professional activities, such as singers and reporters,
seeing as the cuffs in this case are not in contact with the
glottic structures 29.

Performing a voice evaluation and routine endoscopy in
patients undergoing tracheal intubation is an important
measure in the early diagnosis of laryngeal and tracheal
complications; indeed, this allows for the prevention of a
great many of them.
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RESUMEN

Martins RHG, Braz JRC, Dias NH, Castilho EC, Braz LG,
Navarro LHC - Ronquido después de la Entubacion Traqueal

JUSTIFICATIVA Y OBJETIVOS: Describir las principales cau-
sas del ronquido después de la Entubacién Traqueal.
CONTENIDO: El ronquido después de la entubacion traqueal
es uno de los sintomas mas frecuentes en el proceso posto-
peratorio, pudiendo presentar duraciones que varian, depen-
diendo de los factores de causa y de la gravedad del compro-
metimiento de las estructuras de la laringe. Fue realizada una
breve revisién de las estructuras anatdmicas de la laringe,
donde fueron descritas las principales lesiones traumaticas
de ese 6rgano, provenientes de la entubacién traqueal y se
destac6 la importancia de sus cuidados, como también el
diagnostico y tratamiento precoces.

CONCLUSIONES: Las lesiones traumaticas de las estructu-
ras de la laringe durante la entubacion son causas frecuentes
de ronquido, siendo importante el diagnostico precoz y la
adopcion de medidas preventivas.
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