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RESUMO
Mello SS, Marques RS, Saraiva RA — Complicagbes Respiratdrias
em Pacientes com Paralisia Cerebral Submetidos a Anestesia Geral.

JUSTIFICATIVA E OBJETIVOS: Anestesia em pacientes com pa-
ralisia cerebral (PC) pode representar um desafio para o aneste-
siologista. Este estudo prospectivo teve como objetivo determinar
a prevaléncia e o risco de complicagbes respiratdrias em criangas
com PC submetidas a anestesia geral inalatéria (AGl) para to-
mografia computadorizada (TC).

METODO: Participaram do estudo pacientes com idades entre 1
e 17 anos, estado fisico ASA | a lll, submetidos a AGI com sevo-
flurano e mdscara laringea para TC no periodo de junho/2002 a ju-
nho/2003, divididos em trés grupos: PC tetraplégicos (PCT), outros
tipos de PC (PCO) e paciente sem PC (NPC). Os pais ou respon-
sdveis responderam a um questiondrio com perguntas sobre o
histérico médico dos pacientes, infecg¢do de vias aéreas superio-
res (IVAS), asma, convulso, incoordenagao orofaringea, refluxo
gastroesofdgico, etc. Dados sobre incidéncia e gravidade das com-
plicagbes respiratorias foram coletados prospectivamente (tosse,
broncoespasmo, laringoespasmo, hipoxemia, aspiragcdo). A amos-
tra foi calculada para uma incidéncia esperada de 5% no grupo
NPC, com uma diferenca de 15% entre os grupos (0.=0,05e 3 =0,1),
utilizando-se os testes do Qui-quadrado, exato de Fisher e t de
Student.

RESULTADOS: Compuseram a amostra 290 pacientes divididos
nos grupos da seguinte forma: PCT — 100, PCO — 79 e NPC — 111.
Nao houve diferenga na prevaléncia de complicagbes respirato-
rias entre os grupos PCT (4%), PCO (8,9%) e NPC (7,3%). Houve
associacdo entre a presenca de IVAS e a ocorréncia de complica-
¢bes (risco relativo, 10,71).
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CONCLUSOES: Criancas com paralisia cerebral tipo tetraplegia
espdstica ndo parecem ter um risco aumentado de complicagcbes
respiratdrias durante anestesia geral inalatdria com sevoflurano e
mdscara laringea. O estudo confirma IVAS como fator de risco para
a ocorréncia dessas complicagbes.

Unitermos: ANESTESIA, Geral: inalatéria; DOENCAS, neuroldgica:
paralisia cerebral; COMPLICACOES: respiratérias

SUMMARY
Mello SS, Marques RS, Saraiva RA — Respiratory Complications in
Patients with Cerebral Palsy Undergoing General Anesthesia.

BACKGROUND AND OBJETIVES: Anesthesia in patients with ce-
rebral palsy (CP) poses a challenge for the anesthesiologist. The
objective of this prospective study was to determine the prevalence
and risk of respiratory complications in children with CP undergoing
general inhalational anesthesia for computed tomography.

METHODS: Patients with ages ranging from 1 to 17 years, physical
status ASA | to Ill, undergoing general inhalational anesthesia with
sevoflurane and laryngeal mask for a CT scan from June 2002 to
June 2003, participated in this study. Patients were divided in 3
groups: quadriplegic CP (CPQ), other types of CP (CPO), and
patients without CP (NCP). Parents or guardians answered a
questionnaire that assessed the past medical history of the patient,
upper respiratory infections (URI), asthma, seizures, oropharyngeal
dysfunction, gastroesophageal reflux, etc. Data on the incidence and
severity of respiratory complications were gathered prospectively
(cough, bronchospasm, laryngeal spasm, hypoxemia, aspiration,
efc). The size of the study group was calculated for an expected 5%
incidence in the NCP group, with a 15% difference among groups
(oc = 0.05 and B = 0.1), using the Chi-square test, Fisher exact test,
and test t Student.

RESULTS: Two hundred and ninety patients, divided in three
groups, participated in this study. Groups were composed of: CPQ
= 100 patients, CPO = 79 patients, and NCP = 111 patients. There
were no differences on the prevalence of respiratory infections
among the CPQ (4%), CPO (8.9%), and NCP (7.3%) groups. There
was a correlation between the presence of URI and the development
of complications (relative risk of 10.71).

CONCLUSIONS: Children with cerebral palsy with spastic qua-
driplegia do not seem to have an increased risk of respiratory
complications during general inhalational anesthesia with sevofiu-
rane and laryngeal mask. This study confirms URI as a risk factor
for the development of those complications.

Key Words: ANESTHESIA, General: inhalation; COMPLICATION:
respiratory; DISEASES, Neurologic: cerebral palsy.
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INTRODUGCAO

Paralisia cerebral (PC) compreende um grupo de desor-
dens no desenvolvimento do movimento e postura causan-
do limitagédo da atividade, que séo atribuidos a disturbios
nédo-progressivos que ocorrem no encéfalo fetal e infantil
em desenvolvimento. Essa desordem motora é em muitos
casos acompanhada de disturbios da sensacao, cognicéo,
comunicagao, percepg¢do, comportamento e convulsdes '. A
incidéncia de criangas que sobrevivem a agressdes orga-
nicas sofridas no periodo pré-, peri- ou pés-natal vem se
mantendo constante nas ultimas décadas nos paises de-
senvolvidos 2. Uma parcela significativa desses pacientes
submete-se, em algum momento de suas vidas, a um pro-
cedimento anestésico para fins propedéuticos ou terapéu-
ticos. A presencga de doencgas associadas a lesdo cerebral,
como refluxo gastroesofagico (RGE), incoordenacao oro-
faringea (IOF) e acumulo de secrecdo, além de convulsdes
e a incoordenagéo motora, podem contribuir para o aumento
da ocorréncia de complicagdes respiratérias durante
anestesia geral nesses pacientes 4.

Este estudo foi idealizado com o intuito de verificar a preva-
Iéncia de complicacdes respiratérias em criangas com PC
submetidas a anestesia geral inalatéria (AGl) para realiza-
¢ao de tomografia computadorizada (TC), comparada com
a de criancas sem essa doenga. Além disso, outros fatores
de risco relacionados ao aparecimento dessas complica-
¢bes também foram investigados.

METODO

O estudo foi aprovado pelo Comité de Etica da instituicao e
consentimento pos-informado foi obtido dos pais ou respon-
saveis legais dos pacientes. A amostra foi constituida de 290
pacientes de 1 a 17 anos, com TC de encéfalo programada
sob anestesia geral no periodo de 1° junho de 2001 a 1° de
junho de 2002, divididos em trés grupos: pacientes com PC
tipo tetraplegia espastica (PCT); pacientes com outras clas-
sificacdes de PC, quais sejam, diplegia espéstica, hemi-
plegia espastica e coreoatetose (PCO); e criangcas sem PC
(NPC). Foram excluidos pacientes com sindromes genéti-
cas, outras doencas diagnosticadas do sistema nervoso
central (SNC), sinais de infec¢@o de vias aéreas superiores
(IVAS) com acometimento sistémico ou infeccdo bacteriana
de vias aéreas inferiores.

Antes do procedimento os responsaveis pelos pacientes
foram convidados a preencher um formulario de adesao ao
estudo com informagbes demograficas da familia, histéria
de IVAS atual ou recente (< trés semanas), asma, prematu-
ridade (< 37 semanas), tabagismo dos pais. Além disso,
pesquisou-se a presenca associada de asma, IOF diag-
nosticada por videofluoroscopia, RGE grave diagnosticado
por endoscopia, uso de medicagdo anti-refluxo, convulsdes
e uso de anticonvulsivantes, histéria de pneumonias de re-
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peticdo e alergias. A classificagéo do tipo de PC era feita a
partir dos dados contidos no prontuario eletrénico e confir-
mado com o profissional responséavel pelo paciente.
Anestesia — Todos os pacientes foram submetidos a
anestesia geral inalatéria com sevoflurano associado a
N,O, em circuito sem valvula, sem absorvedor de CO, e
com a monitoragdo das variaveis fisioldgicas cardiovas-
culares e respiratérias, sendo a fragado expirada final
(alveolar) do anestésico mantida a 0,5 CAM durante todo
o procedimento. A manutencgéo das vias aéreas foi feita
com mascara laringea e os pacientes permaneceram em
ventilagdo espontédnea durante todo o exame, com niveis
de P_,CO, e SpO, dentro dos limites da normalidade. As
eventuais dificuldades na introdugédo e adaptagdo da mas-
cara laringea foram registradas, bem como a duragéo da
anestesia.

Caracterizagédo dos eventos respiratérios — Foram conside-
rados como eventos respiratérios os seguintes sinais e sin-
tomas devidamente registrados na ficha de anestesia e na
ficha apropriada: hipoxemia considerada como SpO, < 90%
mantida por mais de 20 segundos, laringoespasmo, bronco-
espasmo, tosse intensa por mais de 15 segundos, aspira-
¢ao pulmonar clinicamente detectavel de contetido gastrico.
O momento e a intensidade da intercorréncia também foram
registrados: indugdo, manutengéo, despertar e pos-anesté-
sico (1-4); sem complicagdes, grau leve, moderado ou inten-
so (1-4).

Foi também registrada a magnitude da intervencao realizada:
1. Simples: oxigénio (O,) sob mascara; 2. Moderada: O, sob
mascara + succinilcolina ou atropina; 3. Complexa: O, +
farmacos + intubagéo traqueal; e 4. Reanimacgéo cardiopul-
monar (RCP).

O sucesso das medidas foi avaliado pela evolugéo: 1. Fa-
voravel; 2. Desfavoravel — sequela ou 6bito. Foram compa-
rados: frequiéncia das complicagdes, momento ocorrido, tipo
de intervengéo necessaria e evolugéo do quadro.

A anédlise estatistica foi realizada utilizando o software SPSS®
versdo 10.0.1. Assumindo que o risco de complicacbes res-
piratérias em criangas sem PC seria em torno de 5% e que
criancas com formas menos graves de PC teriam preva-
Iéncia semelhante, esperava-se empiricamente prevaléncia
quatro vezes maior em criancas com PC na sua forma mais
grave (tetraplegia espastica). Considerando o poder de 0,8
(1-B) e a = 0,05, o tamanho sugerido da amostra seria de
227 criangas (76 por grupo) para identificar possiveis dife-
rencas entre propor¢cdes de complicagdo anestésica nos
trés grupos. Foram realizados os testes de Qui-quadrado e
Exato de Fisher, bem como Analise de Variancia. Os resul-
tados foram avaliados sob um nivel de significancia de 5%
(ov = 0,05). O risco relativo (RR) foi calculado para os fatores
de risco de interesse. Risco relativo é a incidéncia da com-
plicacdo em um grupo dividido pela incidéncia no outro gru-
po, sendo uma medida usada para expressar a forca da
associacao entre dois eventos, no caso, a variavel versus a
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complicagdo. Ele indica quantas vezes o risco do evento é
maior em um grupo, em relacdo ao outro. Essa correlagéo
é maior quanto mais o valor do RR se afasta do valor 1.

RESULTADOS

A amostra foi composta por 290 individuos de 1 a 17 anos
de idade (4,2 + 3,51), sendo 100 do grupo PCT, 79 do gru-
po PCO e 111 do grupo NPC. As variaveis demograficas fo-
ram comparaveis nos trés grupos, exceto a média de idade,
que foi maior no grupo PCT (Tabela I).

A ocorréncia dos fatores de risco esta apresentada na tabela
Il. Tabagismo dos pais, asma e convulsao foram os fatores
de risco mais presentes na amostra.

Dezenove pacientes (6,6%) tiveram pelo menos uma das
seguintes complicacdes respiratérias: tosse, hipoxemia,
laringoespasmo ou aspiracdo. Alguns pacientes tiveram
mais de uma complicacdo. Nenhum paciente teve bron-
coespasmo. Tosse foi a complicacao mais freqlente. A dis-
tribuicdo dessas complicacbes nos grupos pode ser vista
na tabela Ill.

A maior parte das complicagbes ocorreu durante a indugdo ou
despertar, como mostra a tabela IV. Alguns pacientes tive-
ram complicagbes em mais de um momento da anestesia.
Nao houve diferenca estatistica no risco de complicacao
respiratéria entre pacientes portadores de PC e nao-porta-
dores (p = 0,912). A prevaléncia de complicagdo entre os trés
grupos foi de 4,0% (PCT), 8,9% (PCO) e 7,2% (NPC). Nao
houve diferenca no risco de complicagdes respiratorias en-
tre os trés grupos (p = 0,401). Todas as complicagdes foram
manuseadas adequadamente e evoluiram sem sequelas.
Apenas um paciente necessitou de intubagéo traqueal.
Dos fatores de risco, apenas IVAS teve associagdo estatis-
tica com a ocorréncia de complicagao respiratéria (Tabela V).
A prevaléncia de IVAS entre os grupos foi de 7,0% (PCT),
19,0% (PCO) e 16,2% (NPC).

Dos 40 pacientes que apresentaram IVAS, 12 desenvolveram
complicagdes respiratorias, ou seja, 30%. O risco relativo de

pacientes com IVAS, para desenvolver uma complicacéo, foi
estimado em 10,71. Esse dado sugere uma forte correlagéo
entre a presenca de IVAS e a ocorréncia de complicagbes
respiratdrias, e, para a amostra estudada, pacientes com
infecgbes respiratdrias apresentaram risco cerca de 10 ve-
zes maior de desenvolver essas complicagcdes em relacéo
aos pacientes sem IVAS.

DISCUSSAO

Apesar da incidéncia de PC se manter constante nos pai-
ses desenvolvidos, a despeito dos avanc¢os da medicina,
ndo sdao muitos os estudos prospectivos envolvendo anes-
tesia nesse grupo de pacientes. Essa escassez de publica-
¢Oes faz com que os livros que abordam o assunto o fagcam
de forma sucinta, e muitas vezes com afirmacgdes pouco
documentadas ou com base em fracas evidéncias °7.

Tabela || — Fatores de Risco, em Valores Absolutos e
Relativos, Encontrados na Amostra Estudada

Fatores de risco N° casos Percentual
Pais fumantes 113 39%
Asma 89 30,7%
Convulsao 81 27,9%
Prematuridade 74 25,5%
Incoordenagéao orofaringea 56 19,3%
IVAS 40 13,8%
Alergia 38 13,1%
Refluxo gastroesofagico 36 12,4%
Pneumonia 21 7,2%
Hidrocefalia 15 5,2%

N° pacientes = 100%.
IVAS — infeccao de vias aéreas superiores.

Tabela | — Dados Demogréficos dos Pacientes dos Diferentes Grupos que Compuseram a Amostra

Variavel PCT PCO NPC Total
Ne° pacientes 100 (34,5%) 79 (27,2%) 111 (38,3%) 290
Sexo
Masculino 48 (48%) 39 (49,4%) 61 (55%) 148 (51%)
Feminino 52 (52%) 40 (50,6%) 50 (45%) 142 (49%)
Idade
Oa1ano 18 (18%) 14 (17,7%) 37 (33,3%) 69 (23,8%)
2 a5 anos 44 (44%) 50 (63,3%) 57 (51,4%) 151 (52,1%)
Mais de 5 anos 38 (38%) 15 (19%) 17 (15,3%) 70 (24,1%)
Média + DP 5,9 + 4,58 3,56+2,44 3,2+227 4,2 + 3,51
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Tabela Ill — Complicagbes Respiratdrias, em Numeros Relativos e Absoluto, Observadas nos Diferentes Grupos que
Compuseram a Amostra

Complicagao respiratéria PCT PCO NPC Total

Tosse 3 (3%) 5 (6,3% 6 (5,4%) 14 (4,8%)

Hipoxemia 0 (0%) 4 (51% 3 (2,7%) 7 (2,4%)

Laringoespasmo 1 (1%) 2 (2,5% 3 (2,7%) 6 (2,1%)

Aspiracio 0 (0%) 1 (1,3%) 0 (0%) 1 (0,3%)

Sem complicagdes 96 (96%) 67 (84,8%) 99 (89,2%) 262 (90,3%)

Ne pacientes por grupo = 100%.

Tabela IV — Complicagbes Observadas nos Diferentes
Momentos da Anestesia, em Numeros Relativos e

Absolutos
Momento da complicag@o anestésica N° casos  Percentual
Inducéo 8 2,8%
Manutencao 1 0,3%
Despertar 13 4,5%
Recuperacéo 2 0,7%

Ne pacientes = 100%.

Os efeitos de alguns farmacos usados em anestesia em
pacientes com PC, dentre eles os bloqueadores neuromus-
culares 8° e halogenados '%'2, foram estudados previamente.
Trabalhos relacionados com complicacbes de tipos espe-
cificos de procedimentos cirurgicos nesses pacientes tam-
bém ja foram publicados . Porém, ndo ha estudos que
visem a demonstrar os efeitos especificos da PC e doencas
correlacionadas sobre a ocorréncia de complicagbes
anestésicas, sobretudo respiratérias.

A classificagcdo do tipo de PC leva em consideracéao, sobre-
tudo, a topografia, o acometimento motor e a gravidade das
manifestagdes clinicas '*. A tetraplegia espastica é a sua
forma mais grave, e nela esté@o representados pacientes com
sequelas de lesao cerebral importante e com o maior nu-
mero de doencas associadas.

Stasikelis e col. analisaram fatores relacionados com a ocor-
réncia de complica¢des de curto prazo em pacientes com
formas graves de PC submetidos a osteotomias. Foram
analisadas apenas complica¢des relacionadas com o pro-
cedimento cirdrgico, como fraturas e ulceras de decubito,
além de morte. Das 79 criancas estudadas, trés morreram
de causas indefinidas apds cinco meses e outras 17 tive-
ram alguma das ocorréncias supracitadas (25%). A média
de idade das criangas que apresentaram alguma complica-
¢éo foi de 105 meses. Os principais dados admitidos como
fatores de risco encontrados foram a presenca de gastros-
tomia e o uso de cadeira de rodas, o que sugere que se tra-
tariam daqueles pacientes com acometimento neurolégico
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Tabela V — Probabilidades de Significancia entre Fator de
Risco e Ocorréncia de Complicacdes Respiratérias

Fatores de risco p
IVAS* <0,001®
Prematuridade* 0,349
Incoordenacgéo orofaringea* 0,546
Pneumonia* 0,637
Pais fumantes** 0,658
Alergia* 0,724
Asma** 0,865
Convulsdo** 0,919

Refluxo gastroesoféagico* > 0,999

IVAS — infeccé@o de vias aéreas superiores.
* Exato de Fisher.

** Qui-quadrado de Yates.

(S) Significativo a 0,05.

maior. Porém, este estudo se ateve as complicagdes orto-
pédicas, sem avaliar aquelas relacionadas com a aneste-
sia, e seus resultados ndo podem ser extrapolados para o
presente estudo.

No presente estudo, procuramos demonstrar se a PC, nas
suas diversas formas, poderia ser considerada como fator
de risco para o aparecimento de complica¢des respiratori-
as durante anestesia geral, ndo sé pela lesdo neuroldgica
em si, mas também em virtude dos problemas associados
ao quadro. Apesar da recorrente preocupacgao nos artigos de
revisdo sobre a participagdo desses problemas no possi-
vel aumento na ocorréncia de complica¢des ', os resulta-
dos do presente estudo ndo confirmaram tal suspeita.
Com o objetivo de melhor avaliar esses efeitos, individuos
com tetraplegia espdastica compuseram um grupo distinto
daqueles com formas menos graves de PC, bem como dos
pacientes sem PC. A analise dos resultados ndo demons-
trou qualquer diferenca na ocorréncia de complica¢des en-
tre os grupos estudados. Os resultados sugerem que a PC,
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independentemente do tipo clinico, ndo é um fator de risco
para o aumento de complicagdes respiratérias durante
anestesia geral. Pacientes com a forma de PC que cursa
com acometimento sistémico mais grave (tetraplegia
espastica) tiveram prevaléncia de complicagées semelhan-
tes aqueles com formas mais brandas de PC ou sem diag-
nostico de PC. Todos os grupos estudados apresentaram
percentual de complicagdes semelhantes aos encontrados
na literatura .

Alguns fatores podem ter contribuido para esses resultados.
Todos os pacientes foram anestesiados com sevoflurano e
mascara laringea. O sevoflurano é um anestésico pouco ir-
ritante para as vias aéreas, com boa margem de seguran-
¢a e que permite indugdo inalatéria suave e despertar rapido
7. Tait e col. demonstraram que o0 manuseio das vias aére-
as com mascara laringea também parece diminuir a inci-
déncia de eventos respiratérios durante anestesia geral
quando comparada com a intubagéo traqueal, sobretudo
nos pacientes com IVAS &,

Além disso, todos os pacientes foram submetidos a to-
mografia computadorizada, um procedimento de curta dura-
¢cado e sem estimulos dolorosos. Essa uniformidade
relacionada com o procedimento e com a anestesia permi-
tiu melhor avaliacdo das variaveis estudadas, com uma di-
minuicdo dos fatores que poderiam acarretar algum viés
proveniente do método aplicado.

Outras variaveis associadas aos componentes da amostra
e a PC que poderiam contribuir para 0 aumento no nimero
de complicagdes também foram investigadas. A presenca de
incoordenacgao orofaringea e de refluxo gastroesofagico,
considerados como provaveis fatores de risco para surgi-
mento de complica¢des nesses pacientes %, nao foi respon-
savel por aumento de suas ocorréncias.

Da mesma forma, prematuridade, tabagismo dos pais e
asma nao concorreram para 0 aumento dessas complica-
¢des. Apesar de histéria de prematuridade ter sido identi-
ficada em estudos anteriores como fator de risco isolado
em pacientes com IVAS, néo ficaram claros os reais moti-
vos desse resultado 6. Skolnick e col. encontraram aumento
na prevaléncia de eventos respiratérios durante anestesia
geral em criangas expostas passivamente a fumaga oriun-
da do cigarro de pais tabagistas '°. Nos pacientes observa-
dos no atual estudo a presenca dessa variavel nao se
constituiu em risco adicional de complicagdes respiratorias.
Porém, deve-se levar em conta o risco de omissdo no rela-
to de alguns pais, receosos dos efeitos negativos do seu
habito sobre a saude dos filhos '©.

O unico fator de risco associado a aumento da preva-
Iéncia de complicagdes respiratérias neste estudo foi a
presenca de infeccdo das vias aéreas. Pacientes que apre-
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sentavam sintomas de IVAS tiveram prevaléncia maior de
complicacdes respiratdrias, corroborando estudos anterio-
res 162021 A maior parte ocorreu na indugdo ou no desper-
tar e, em concordancia com esses estudos, nao houve
complicacbes graves, e todas foram devidamente manu-
seadas e evoluiram para resolugcao sem sequelas. O fato
de ter-se encontrado prevaléncia maior de complicagdes
respiratérias nos grupos em que a IVAS foi mais freqlen-
te, (pacientes sem PC ou com outras formas de PC) con-
tribui para reforcar a possivel relagcdo de causa/efeito entre
esses dois fatores.

Ha algumas limitagdes no presente estudo. Nao houve dis-
tribuicdo aleatdria da amostra ou método duplamente enco-
berto na avaliagédo, o que pode ter acrescido algum grau de
viés de selecédo ou do observador. Porém, a ordem de en-
trada dos pacientes no estudo foi independente da vontade
dos autores, sendo os exames realizados de forma conse-
cutiva pelo periodo de um ano. Além disso, 0 nimero expres-
sivo de pacientes tetraplégicos que compuseram a amostra,
ndo encontrado em nenhum outro estudo prospectivo sobre
anestesia em PC, sugere que caso houvesse diferenca cli-
nicamente importante entre os grupos na ocorréncia de
complicagdes esta seria apontada nos resultados.
Também o diagndstico de PC pode suscitar alguma duvida
quanto a sua classificagcao, sobretudo nos casos menos
graves. Contudo, procurou-se utilizar defini¢cées clinicas pa-
dronizadas ', além da confirmagéo do diagndstico junto aos
profissionais médicos responsaveis pelas criangas. Todas
as informagdes do prontuario, incluindo métodos de ima-
gem, foram utilizadas para confirmacédo do quadro clinico.
Além disso, pacientes com tetraplegia espastica dificilmente
apresentam dificuldades na sua caracterizagdo, em virtude
da gravidade do acometimento motor e neurolégico que
apresentam.

Os resultados desse estudo sugerem que a PC, mesmo
nas suas formas mais graves de acometimento sistémico,
ndo constitui fator de risco determinante para ocorréncia de
complicagdes respiratdrias durante anestesia geral, sobre-
tudo em procedimentos de curta duragdo como a realizagao
do exame de tomografia computadorizada. A presencga de
IVAS foi confirmada como importante fator de risco no apa-
recimento de complicagdes respiratérias durante anestesia
geral. Estudos futuros poderdo demonstrar se esses resul-
tados sao aplicaveis a outros procedimentos anestésico-
cirurgicos em individuos com PC.
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INTRODUCTION

Cerebral palsy (CP) represents a group of disorders in the
development of movements and posture, secondary to non-
progressive changes in the developing brain of fetuses and
children, which limits activities. This motor disorder is fre-
quently accompanied by changes in sensation, cognition,
communication, perception, behavior, and seizures'. The
incidence of children who survive organic aggressions
endured in the pre-, peri-, or post-natal period has not chan-
ged in the last decades in developed countries®. During the
course of their lives, a significant number of those patients
undergoes anesthesia for propaedeutical or therapeutic
purposes. The presence of diseases associated with the
cerebral lesion, such as gastroesophageal reflux (GERD),
oropharyngeal dysfunction, and accumulation of secretion,
besides seizures and motor incoordination, can contribute to
the increase in the incidence of respiratory complications
during general anesthesia in those patients 3“.

The goal of this study was to determine the prevalence of
respiratory complications in children with CP undergoing
general inhalational anesthesia (GIA) for CT scan compared
to healthy children. Besides that, other risk factors related
with the development of those complications were also
evaluated.

METHODS

This study was approved by the Ethics Committee of the
Institution, and parents or legal guardians signed the in-
formed consent. The study population was composed of
290 patients, with ages ranging from 1 to 17 years, sche-
duled for a CT scan of the brain under general anesthesia,
from June 1%, 2001 to June 1%, 2002; patients were divided
in 3 groups: patients with cerebral palsy with spastic
quadriplegia (CPQ); patients with other forms of CP, i.e.,
spastic diplegia, spastic hemiplegia, and choreoathetosis
(CPO); and children without CP (NCP). Patients with genetic
syndromes, other diseases affecting the central nervous
system (CNS), signs of upper respiratory infection (URI) with
systemic repercussions, or bacterial infection of the lower
airways, were excluded from the study.

Before the procedure, the legal guardians of the patients were
asked to fill out a study form containing demographic
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information about the family, history of current or recent URI
(< 3 weeks), asthma, prematurity (< 37 weeks), and smoking
history of the parents. The presence of asthma, oropharyn-
geal dysfunction diagnosed by videofluoroscopy, severe
GERD diagnosed by endoscopy, use of anti-reflux medica-
tion, seizures and the use of anti-seizure medications, and
history of recurring pneumonia and allergies were also
evaluated. The type of CP was classified based on the data
in the charts of the patients and confirmed with the patient’s
attending.

Anesthesia — Every patient underwent general inhalational
anesthesia with sevoflurane associated with N,O, in a
circuit without valves and without CO, absorber, monitoring
of cardiovascular and respiratory parameters, and the final
expired concentration (alveolar) of the anesthetic was
maintained at 0.5 CAM for the duration of the procedure.
Maintenance of the airways was accomplished with a
laryngeal mask, allowing spontaneous ventilation during
the exam, with P_,.CO, and SpO, levels within normal limits.
Eventual difficulties during insertion and adaptation of the
laryngeal mask were recorded, as well as the duration of
the anesthesia.

Characterization of respiratory events — The following signs
and symptoms were considered ventilatory problems and
recorded as such in the anesthesia and other appropriate
forms: hypoxemia, defined as SpO, < 90% for more than 20
seconds, laryngeal spasm, bronchospasm, severe coughing
for more than 15 seconds, and clinical evidence of pulmo-
nary aspiration of gastric contents. The time and severity of the
intercurrence were also recorded: induction, maintenance,
awakening, and post-anesthetic (1-4); without intercurrence,
mild, moderate or severe (1-4).

The degree of the intervention was also recorded: 1. Simple:
oxygen (O,) by mask; 2. Moderate: O, by mask + succinyl-
choline or atropine; 3. Complex: O, + drugs + tracheal intu-
bation; 4. Cardiopulmonary resuscitation (CPR).

The success of the measures was evaluated throughout the
evolution period: 1. Favorable; 2. Unfavorable — sequela or
death. The following parameters were compared: frequency
of complications, time of onset, type of intervention needed,
and evolution.

The software SPSS®, version 10.0.1, was used for the
statistical analysis. Assuming that the risk of respiratory
complications in children with CP would be approximately
5%, and that the prevalence in children with milder forms of
CP would be similar, we expected the empirical prevalence
to be at least four times greater in children with the most
severe form of CP (spastic quadriplegia). Considering a
power of 0.8 (1-B) and a = 0.05, the suggested study po-
pulation would be composed by 227 children (76 per group)
to identify possible differences in the rates of anesthetic
complications among the three groups. The Chi-square test,
Fisher exact test, and ANOVA were used. Results were eva-
luated considering significant a level of 5% (o = 0.05). The
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relative risk (RR) for the risk factors of interest was deter-
mined. Relative risk is the incidence of complication in a
group of individuals divided by the incidence in the other
group, and it is used to express the power of the association
between two events, in this case the parameter versus the
complication. It indicates how many times greater is the risk
of an event in a group compared with another group. The
farther this value is from one, the higher the correlation.

RESULTS

The study population was composed of 290 patients, with
ages ranging from 1 to 17 years (4.2 + 3.51), 100 in the CPQ
group, 79 in the CPO, and 111 in the NCP. Demographic pa-
rameters in all three groups were similar, except age, which
was greater in the CPQ group (Table 1).

Table Il shows the incidence of risk factors. Parents who
smoked, asthma, and seizures were the most prevalent risk
factors in this population.

Nineteen patients (6.6%) presented at least one of the
following respiratory complications: cough, hypoxemia, la-
ryngeal spasm, or aspiration. Some patients developed
more than one complication. Patients did not develop
bronchospasm. Cough was the most frequent complication.
Table Il shows the distribution of those complications
among the three groups.

The majority of complications developed during the induction
or awakening, as is demonstrated in Table IV. Some patients
developed complications in more than one moment of the
procedure.

There were no statistically significant differences in the risk
of respiratory complications among patients with CP and
those without CP (p = 0.912). The prevalence of compli-
cations among the groups was 4.0% (CPQ), 8.9% (CPO),
and 7.2% (NCP). There were no differences in the risk of res-
piratory complications among the three groups (p = 0.401).

All complications were handled properly and evolved without
sequelae. Only one patient required tracheal intubation.
Among the risk factors, only URI demonstrated a statistical
association with the development of respiratory compli-
cations (Table V). The prevalence of URI among the groups
was 7% (CPQ), 19.0% (CPO), and 16.2% (NCP).

Only twelve of the 40 patients, i.e. 30%, who presented URI
developed respiratory complications. The relative risk of pa-
tients with URI of developing a complication was estimated
as 10.71. This datum suggests a strong correlation between
the presence of URI and the development of respiratory com-
plications; in this study population, patients with respiratory
infection presented a risk 10 times greater of developing
respiratory complications, when compared with patients
without URI.

Table Il — Absolute and Relative Numbers of Risk Factors in
the Study Population

Table | — Demographic Data of Patients in the Different Groups

Parameter CPQ

CPO

Ne° of patients 100 (34.5%)

79 (27.2%)

Gender
Male 48 (48%) 39 (49.4%)
Female 52 (52%) 40 (50.6%)
Age
Oto 1 year 18 (18%) 14 (17.7%)
2to 5 years 44 (44%) 50 (63.3%)
> 5 years 38 (38%) 15 (19%)
Mean + SD 5.9+ 458 35244

Risk factors N° of cases  Percentage
Smoking — parents 113 39%
Asthma 89 30.7%
Seizures 81 27.9%
Prematurity 74 25.5%
Oropharyngeal dysfunction 56 19.3%
URI 40 13.8%
Allergy 38 13.1%
Gastroesophageal reflux 36 12.4%
Pneumonia 21 7.2%
Hydrocephalus 15 5.2%
Ne° of patients = 100%.
URI — upper respiratory infection.
NCP Total
111 (38.3%) 290

61 (55%)
50 (45%)

37 (33.3%)
57 (51.4%)
17 (15.3%)
32227

148 (51%)
142 (49%)

69 (23,8%)

151 (52.1%)
70 (24.1%)
42 + 351
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Table 1ll — Relative and Absolute Numbers of Respiratory Complications Observed in the Study Groups

Respiratory complications CPQ CPO NCP Total
Cough 3 (3%) 5 (6.3%) 6 (5.4%) 14 (4.8%)
Hypoxemia 0 (0%) 4 (5.1%) 3 (2.7%) 7 (2.4%)
Laryngeal spasm 1 (1%) 2 (2.5%) 3 (2.7%) 6 (2.1%)
Aspiration 0 (0%) 1 (1.3%) 0 (0%) 1 (0.3%)
Without complications 96 (96%) 67 (84.8%) 99 (89.2%) 262 (90.3%)

Ne° of patients per group = 100%.

Table IV — Relative and Absolute Numbers of Complications
Observed in Different Moments of the Anesthesia

Table V — Probability of Significance Between Risk Factor and
the Development of Respiratory Complications

Moment of the anesthetic complication N° of cases Percentage Risk factors p
Induction 8 2.8% URI* < 0.001®
Maintenance 1 0.3% Prematurity * 0.349
Awakening 13 4.5% Oropharyngeal dysfunction * 0.546
Recovery 2 0.7% Pneumonia * 0.637
Ne of patients = 100%. Smoking (parents) ** 0.658
Allergy * 0.724
DISCUSSION Asthma ** 0.865
Seizures ** 0.919
Although the incidence of CP has remained constant in de- Gastroesophageal reflux * > 0.999

veloped countries, despite the advances in medicine, there
are few prospective studies in the literature regarding
anesthesia in those patients. Therefore, textbooks on the
subject present a brief discussion, and very often present
statements that have not been widely documented or that
are based on weak evidence 57.

The effects of some of the drugs used in anesthesia in pa-
tients with CP, such as neuromuscular blockers &° and
halogenated compounds '*'2, have already been studied.
There are also, in the medical literature, studies on the
complications of specific surgical procedures in those pa-
tients 3. However, there are no studies demonstrating
specific effects of CP and related disorders on the develop-
ment of anesthetic complications, especially respiratory
complications.

The classification of CP considers, mainly, the topography,
motor deficit, and severity of clinical manifestations . Spastic
quadriplegia is the most severe form of CP, and patients with
this form of the disease have important cerebral lesions and
more associated disorders.

Stasikelis et al. analyzed the factors related with the de-
velopment of short term complications in patients with
severe forms of CP undergoing osteotomies. Only compli-
cations related to the surgical procedure, such as fractures
and decubitus ulcers, besides death, were analyzed. Of the
79 patients in the study, three died 5 months later of un-
known causes and 17 (25%) developed some of the com-
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URI — upper respiratory infection.
* Fisher Exact.

** Yates’ Chi-square test.

(S) Significant at 0.05.

plications mentioned before. The mean age of the children
who developed any complication was 105 months. The main
factors considered risk factors were the presence of gas-
trostomy and being on a wheel chair, indicating patients with
more severe neurologic damage. However, this study fo-
cused on orthopedic complications, and did not evaluate
complications related with the anesthesia; therefore, their
results cannot be extrapolated to the present study.

In our study, we tried to demonstrate whether the different
types of CP could be considered risk factors for the develop-
ment of respiratory complications during general anesthesia,
not only due to the neurological damage, but also secondary
to the problems associated with their baseline condition.
Despite the recurring concern of revision papers regarding
the influence of those problems in the possible increased
rate of complications '5, the results of the present study did
not confirm this suspicion.

In order to better evaluate those effects, children with spastic
quadriplegia were in a group of their own, separated from
patients with milder forms of CP and from children without
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CP. Analysis of the results did not demonstrate any diffe-
rences in the rate of complications among the study groups.
The results suggest that CP, regardless of the clinical type,
is not a risk factor for the increased rate of respiratory com-
plications during general anesthesia. The rate of compli-
cations in patients with the type of CP that presents more
severe systemic involvement (spastic quadriplegia) was si-
milar to those patients with milder types of CP or without CP.
All three groups presented a rate of complication similar to
that reported in the literature 1.

Some factors might have contributed to the results of this
study. Patients were anesthetized with sevoflurane and
laryngeal mask. Sevoflurane causes little irritation of the
airways, and has a wide safety margin, allowing a trouble
free induction and fast arousal '. Tait et al. demonstrated that
handling of the airways with the laryngeal mask also seems
to reduce respiratory complications during general anesthe-
sia when compared with tracheal intubation, especially in
patients with URI 8,

Besides, all patients had a CT scan done, a short lasting
procedure that has no painful stimuli. This uniformity related
with the procedure and anesthesia allowed for better
evaluation of the parameters studied, such as reduction of
the factors that could cause any problems caused by the
method used.

Other factors regarding the components of the cohort and CP
that could have contributed to an increase in the number
of complications were also evaluated. The presence of
oropharyngeal dysfunction and gastroesophageal reflux,
considered probable risk factors for the development of com-
plications 3, were not responsible for an increase in the rate
of complications.

Likewise, prematurity, parents who smoke, and asthma did
not cause an increase in the rate of those complications.
Although prior studies have identified prematurity as an iso-
lated risk factor in patients with URI for an increase in com-
plications, the true reasons of this result were not clear 6.
Skolnick et al. reported an increase in the prevalence of
respiratory complications during general anesthesia in chil-
dren with passive exposure to cigarette smoke '°. In our
study, passive exposure was not an additional risk factor for
respiratory complications. However, one should take into
account the lack of report of this variable by parents or legal
guardians, who would be concerned about the negative
impact of their smoking habit in the health of their children 1.
The only risk factor associated with an increase in the
prevalence of respiratory complications in the present study
was the presence of infection of the airways. The prevalence
of respiratory complications was higher in patients with
symptoms of URI, which corroborates the results of prior
studies %202, The majority of complications occurred during
induction or awakening but, similar to other studies, there
were no severe complications, and all of them were properly
managed, with a good evolution, and resolved without
sequelae. The increased prevalence, in this study, of res-
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piratory complications in patients with URI (patients without
CP and with other forms of CP) strengthens the possible
cause/effect relationship between those factors.

The present study has some limitations. Patients were not
distributed at random and the evaluation was not double
blind, what might have influenced the selection of the obser-
ver. However, the order of patient entry in the study was not
dependent on the will of the observer, and the exams were
consecutively performed during one year. Besides, the
expressive number of quadriplegic CP patients, which is not
found in any other prospective study on anesthesia in CP,
suggests that, if there were a clinically significant difference
among the groups regarding the rate of complications, this
would be evident in the present study.

The diagnosis of CP can also raise some doubts regarding
their classification, especially in less severe cases. However,
we tried to use standard clinical definitions ', and confirmed
the diagnosis with the attending physicians. The information
in the charts of the patients, including diagnostic imaging,
was used to confirm the clinical picture. Besides, patients
with spastic quadriplegia were not difficult to diagnose, due
to the severity of the motor and neurologic deficit.

The results of this study suggest that, even in the most se-
vere types, CP does not represent a risk factor for the de-
velopment of respiratory complications during general
anesthesia, especially in procedures of short duration, such
as a CT scan. It confirmed that URI is an important risk factor
for the development of those complications during general
anesthesia. Future studies might demonstrate whether those
results are valid for other anesthetic-surgical procedures in
patients with CP.
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RESUMEN

Mello SS, Marques RS, Saraiva RA — Complicaciones Respirato-
rias en Pacientes con Paralisis Cerebral Sometidos a la Anestesia
General.

JUSTIFICATIVA Y OBJETIVOS: La anestesia en pacientes con
parélisis cerebral (PC) puede representar un desafio para el
anestesidlogo. Este estudio prospectivo tuvo como objetivo deter-
minar la prevalencia y el riesgo de complicaciones respiratorias en
nifios con PC sometidos a anestesia general inhalatoria para
tomografia computadorizada.

METODO: Participaron del estudio pacientes con edades entre 1
y 17 afos, estado fisico ASA | a lll, sometidos a AGI con sevoflurano
y mascara laringea para TC en el periodo de junio/2002 a junio/
2003, divididos en 3 grupos: PC tetraplégicos (PCT), Otros tipos
de PC (PCO), y paciente sin PC (NPC). Los padres o responsables
respondieron a un cuestionario con preguntas sobre el historial
médico de los pacientes, infeccion de vias aéreas superiores
(IVAS), asma, convulsion, no coordinacion oro faringea, reflujo
gastroesofdgico, etc. Datos sobre la incidencia y la gravedad de
las complicaciones respiratorias fueron recolectados proscpecti-
vamente (tos, bronco espasmo, laringo espasmo, hipoxemia,
aspiracion). La muestra fue calculada para una incidencia espera-
da de 5% en el grupo NPC, con una diferencia de 15% entre los gru-
pos (. = 0,05 y B = 0,1), utilizando los tests del Chi-cuadrado,
exacto de Fisher y t de Student.

RESULTADOS: Conformaron la muestra 290 pacientes divididos
en los grupos de la siguiente forma: PCT — 100, PCO — 79 y NPC
— 111. No hubo diferencia en la prevalencia de complicaciones
respiratorias entre los grupos PCT (4%), PCO (8,9%) y NPC (7,3%).
Hubo una asociacion entre la presencia de IVAS y la incidencia de
complicaciones (riesgo relativo 10,71).

CONCLUSIONES: Nifios con pardlisis cerebral tipo tetraplegia
espdstica no parecen correr riesgo aumentado de complicaciones
respiratorias durante la anestesia general inhalatoria con sevo-
flurano y mdscara laringea. El estudio confirma IVAS como factor
de riesgo para la incidencia de esas complicaciones.
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