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RESUMO

Sperhacke D, Geier KO, Eschiletti JCC - Peridural Toracica Alta
Associada ou nao a Peridural Toracica Baixa em Pacientes
Ambulatoriais: Implicagdes Clinicas

JUSTIFICATIVA E OBJETIVOS: Sob bloqueio peridural toracico
baixo ou médio, as alteragbes hemodindmicas sdo facilmente
controladas. Como o bloqueio peridural toracico alto (T2-T3)
acomete, freqlientemente, as raizes do plexo braquial
(C4)Cs5-T4(T>,), algumas destas responsaveis pela formagdo do
nervo frénico (C3-C4-Cs) é de se supor, possiveis repercussées
motoras deste ultimo. O presente estudo realizado em cirurgias
estéticas, sob bloqueio peridural segmentar isolado em T»-T3 ou
associado ao bloqueio peridural segmentar em T4-Tq,, avaliou as
repercussées motoras na dindmica respiratoria assim como nos
membros superiores e inferiores.

METODO: Trinta e duas pacientes, estado fisico ASA I e Il, sem
doencga pulmonar broncoespastica, em atividade e peso corporal
igual ou superior a 50 kg, foram submetidas a 21 bloqueios
peridurais toracicos isolados em T,-T;3 e as 11 restantes, a
bloqueios combinados em T4;-T1,, com ropivacaina a 7,5% (45 a
90 mg) associada ao sufentanil (10 a 20 ug). Repercussées
hemodinédmicas, respiratérias e motoras nos membros superiores
e inferiores foram avaliadas respectivamente, sob monitorizagao
néo-invasiva, espirometria, forga de preensdo da méo e escala de
Bromage.

RESULTADOS: A média de duracéo das cirurgias mamarias foi de
105 minutos com depressdo motora dos membros superiores (p <
0,001), com recuperagdo motora acontecendo aos 117,2 + 51,3
minutos e a primeira manifestagao de doraos 485 + 221,2 minutos.
As cirurgias combinadas, que tiveram uma duracdo média de 165
minutos, com depressdo motora dos membros inferiores grau 1,
em 40% e grau 2, em 60% das pacientes pela escala de Bromage,
sua recuperagdo ocorreu aos 223,9 £ 57,1 minutos e a primeira
manifestagdo de dorem repouso, aos 555 + 197,9 min. As fungbes
pulmonares, VEF1 (l/seg); PFE (I.min'7); CVF (litros)
apresentaram-se alteradas respectivamente, em 15,20% (p <
0,009); 13,36% (p < 0,029) e 18,09% (p < 0,007), com elevagéo de
8,75% do VEF1/CVF (p < 0,162). Hipotensé&o arterial (< 30 % dos
valores iniciais) e bradicardia (< 55 bpm) ocorreram em cinco
pacientes e tremores durante os bloqueios, em treze pacientes.
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CONCLUSOES: Sob bloqueio torécico alto ou cérvico-torécico
com doses e volumes reduzidos de solugbes anestésicas, ocorrem
repercussées motoras nos membros superiores e nas fungbes
pulmonares. No entanto, a julgar por observagbes preliminares e
do presente estudo, as alteragbes espirométricas foram
estatisticamente significativas, porém, sem expresséo clinica na
dindmica respiratéria, sendo essencialmente decorrentes da
paralisia dos nervos intercostais, mais que do nervo frénico.

Unitermos: ANESTESIA Ambulatorial; TECNICAS
ANESTESICAS, Regional: peridural toracica

SUMMARY

Sperhacke D, Geier KO, Eschiletti JCC - High Thoracic Epidural
Anesthesia Associated or not To Low Thoracic Epidural Anesthesia
in Outpatient Procedures: Clinical Implications

BACKGROUND AND OBJECTIVES: Hemodynamic changes are
easily controlled under low or median thoracic epidural block.
Since high thoracic epidural block (T,-Ts) often affects brachial
plexus roots (C4) Cs-T4(T,), some of them responsible for phrenic
nerve formation (C3-C4-Cs), potential motor repercussions on this
nerve are to be expected. Our study performed during cosmetic
surgeries under isolated segmental epidural block in T,-Ts or asso-
ciated to segmental epidural block in T14-T1,, has evaluated motor
repercussions on respiratory dynamics, upper and lower limbs.
METHODS: Participated in this study 32 patients physical status
ASA land Il, without active bronchospastic pulmonary disease and
body weight equal to or above 50 kg, 21 of whom were submitted to
isolated thoracic epidural blocks in T,-T3 and the remaining pa-
tients (11) were submitted to a combined thoracic epidural blocks in
T11-T12 with 7.5% ropivacaine (45 to 90 mg) associated to
sufentanil (10 to 20 ug). Hemodynamic, respiratory and upper and
lower limbs motor repercussions were evaluated by noninvasive
monitoring, spirometry hand grasping strength and Bromage
score, respectively.

RESULTS: Mean mammary surgeries duration was 105 minutes
with upper limbs motor depression (p < 0.001), with motor recovery
at 117.2 + 51.3 min and first pain complaint at 485 + 221.2 min.
Combined surgeries with mean duration of 165 min, with lower
limbs motor depression level 1in 40% and level 2in 60% of patients
according to Bromage score, with recovery at 223.9 + 57.1 min and
first pain complaint at rest at 5565 + 197.9 min. Pulmonary functions
VEF1 (L/sec); PFE (L.min"); FVC (liters) were changed in 15.20%
(p <0.009); 13.36% (p < 0.029) and 18.09% (p < 0.007), respec-
tively, with 8.75% VEF1/FVC increase (p <0.162). There has been
hypotension (< 30% above baseline values) and bradycardia (< 55
pbm) in 5 patients and shivering during blockade in 13 patients.
CONCLUSIONS: Under high thoracic or cervico-thoracic blockades
with decreased anesthetic solution doses and volumes, there have
been upper limbs and pulmonary functions motor repercussions.
However, according to preliminary observations and this study,
spirometric changes were statistically significant, but without clinical
expression in respiratory dynamics, being essentially more a conse-
quence of intercostal nerves than of phrenic nerve paralysis.

Key Words: ANESTHESIA, Ambulatorial; ANESTHETIC TECH-
NIQUES, Regional: thoracic epidural
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INTRODUGAO

s mastectomias e toracoplastias sob bloqueio peridural

toracico foram realizadas ha mais de meio século '
Desde entéo, poucos estudos sobre o tema foram divulga-
dos. Além de Figueiredo 1, outros trabalhos nacionais esbo-
¢aram uma anestesia peridural segmentar utilizando baixos
volumes anestésicos destinados a procedimentos cirdrgi-
cos cérvico-braquiais ’ea cirurgias plasticas téraco-abdo-
minais 3. Contudo, quando ndo se objetiva a anestesia
peridural segmentar, grandes volumes de anestésicos sao
necessarios, mormente em cirurgias associadas *. Todos '™
enfatizaram as alteragées hemodinamicas, demonstrando
ser possivel o seu controle. Entretanto, o comprometimento
motor téraco-abdominal repercutindo nas fungbes pulmo-
nares, foi avaliado apenas numa pequena série de pacien-
tes submetidos a cirurgias da parede abdominal alta,
mediante bloqueio peridural no tergo inferior toracico
(Ts-To) °. Como o bloqueio peridural toracico alto acomete,
freqliientemente, as raizes do plexo braquial (C4-Cs-T+-T>),
algumas destas responsaveis pela formacéao do nervo fréni-
co (C3-C4-Cs), é de se supor possiveis repercussdes moto-
ras neste ultimo. No entanto, avaliagdes espirométricas da
dindmica respiratéria indicaram testes pulmonares inaltera-
dos ou pouco diminuidos . O presente estudo, realizado em
cirurgias estéticas femininas, sob bloqueio peridural seg-
mentar em T,-T; e em T44-T¢,, com baixo volume de ropiva-
caina a 7,5% acrescido de sufentanil avaliou,
objetivamente, as repercussdes motoras nos membros su-
periores e membros inferiores 7 e, indiretamente, a muscu-
latura respiratoria pelos testes espirométricos das fungoes
pulmonares.

METODO

Com a aprovagao Institucional e o consentimento de 32 pa-
cientes adultas, estado fisico ASAl e Il, sem doenca pulmo-
nar broncoespastica, em atividade e peso corporal igual ou
superiora50kg, observou-se, emregime aleatério, continuo
e ambulatorial, o desempenho de 32 bloqueios peridurais
distribuidos em 21 bloqueios isolados em T,-T; e os restan-
tes, combinados com 11 bloqueios em T44-T4,. Com acesso
venoso periférico por cateter 18G iniciou-se o fluxo continuo
de 15 a 20 ml.kg™" de solucéo glicofisioldgica e Ringer com
lactato durante os primeiros 45 minutos, seguido por fluxo de
manutengéo para controle da estabilidade hemodinamica.
As monitorizagdes nao-invasivas da atividade elétrica car-
diaca (ECG continuo com cinco eletrodos colocados no dor-
so das pacientes), frequéncia cardiaca (bpm), presséo arte-
rial sistdlica (PAS), presséao arterial média (PAM), presséo
arterial diastdlica (PAD); saturacdo da oxihemoglobina
(SpO.) foramregistrados a zero, 5, 15, 30, 60, 90, 120,150 e
180 minutos. Antes dos bloqueios anestésicos e na posigao
sentada, as pacientes eram devidamente instruidas para os
testes espirométricos e motor dos membros superiores. Em
ambos os casos, os valores obtidos nas ultimas 19 pacien-
tes, antes (valores controle/referéncia) e aos vinte minutos
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de bloqueio (valores de estudo) eram comparados. Nos blo-
queios peridurais em T,-T; foram observados, a partir de
umainspiragao profunda, a) os graus de amplitude daexpan-
saotoracicaaltaemrelagédo a expansao toracicabaixa (grau
0 =inspiragao profunda sem distor¢goes entre a expansao to-
racicaaltaebaixa; grau 1 =inspiracdoprofundacomlevedis-
torgcdo da expansao toracica alta, expanséao toracica baixa
normal; grau 2 = inspiragéo profunda com moderada distor-
¢ao da expansao toracica alta, expansao toracica baixa nor-
mal; grau 3 = inspiragao profunda com acentuada distorgao
da expansdo toracica alta ou sem expansao toracica alta,
leve distorgao toracica baixa; grau 4 = apnéia), b) a fungao
pulmonar com o espirdmetro portatil Enhance VMI®, da Cle-
ment Clarke International, Edinburgo e, c) os graus de envol-
vimento motor dos membros superiores, pela forca da méao
aplicada sobre um manguito de pressao Erka®, Alemanha,
decolunademercuriopreviamenteinflado, respectivamente
a40mmHg, (grau 0 =forcamanualnormal; grau 1 =forgcama-
nualreduzida até 33% dos valores de controle; grau 2 =forgca
manual reduzida entre 33% e 66% dos valores de controle;
grau 3 = forga manual reduzida entre 66% e 100% dos valo-
res de controle mas ainda com movimentagéo digital). Quan-
do combinado com bloqueio peridural em T44-T42, as reper-
cussbesdobloqueio motordos membrosinferiores, quadrile
regidoinguinal, foramavaliados pela escalade Bromage mo-
dificada ’.

Todas as pacientes foram submetidas abloqueios peridurais
segmentares, visando dose e volume reduzidos de anestési-
co local, na posicao sentada, com os membros inferiores
pendendo pela borda da mesa cirurgica, os pés colocados
sobre um apoio, cabega flexionada com o queixo tocando a
regido esternal, antebracos apoiados sobre as coxas e os
ombros amparados por uma auxiliar posicionada a sua fren-
te, sobsedagado grau 2 pelaescalade Mackenzie & com mida-
zolam, porviavenosa, titulado (1 a3 mg). Trés pacientes néo
cooperativas foram excluidas devido a sedacéo grau 3. De-
pois de bloquear previamente os trajetos das pungdes (T,-Ts
e T41-T42), comlidocaina a 2%, uma agulha Tuohy 18G erain-
troduzida com pungado mediana até ao espago peridural,
identificado pela perdade resisténciaao ar. Enquanto os blo-
queios isolados em T,-T3 destinavam-se a cirurgias plasti-
cas de mama, com ou sem lipoaspiragdes umidas (1 ampola
de adrenalina em 400 ml de solugéo fisioldgica) axilares e
nas faces medial e posterior do brago (T4-T3), os bloqueios
em T44-T42 destinavam-se aos procedimentos cirurgicos
combinados, compreendendo lipoaspiragdes abdominais
altas e abdominoplastias ou lipoaspiragées abdominais bai-
xas, dotrocanter (L1-L;) e face medialdas coxas (L1-L3). Nes-
tes casos, priorizava-se o acesso peridural T41-T12, com cate-
ter 18G, posicionado no espaco peridural até 4 cm respecti-
vamente, no sentido cefalico nas cirurgias envolvendo meta-
meros mais altos e, inversamente, no sentido caudal quando
sevisavametameros mais baixos. Apermeabilidade do cate-
tereratestadacomumadois mililitros dasolugao anestésica
e, antes de fixa-lo sobre a pele até a regido supraescapular,
realizava-se obloqueioem T,-T3. Naseqiéncia, apos a colo-
cagaodorsaldos eletrodos, as pacientes eram posicionadas
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para a cirurgia, em decubito supino, com o dorso levemente
em cefaloaclivede <10°eosmembrosinferioresenfaixados
e elevados em posigao de “canivete aberto”, prevenindo re-
presamento sangliineonas extremidadesinferiores,afimde
manter o reflexo de Frank-Starling. Vinte minutos apés, com
o bloqueio instalado, um breve cefaloaclive de 45° condicio-
navaas pacientes nova afericdo dos testes pulmonares. Nas
cirurgias mamarias com ou sem lipoaspiragéo braquial ou
axilar, asolugédo anestésica, emdose Unica, constou de ropi-
vacainaa7,5% (6 ml=45mg)acrescido de sufentanil (2 ml =
10 pg), num volume total de 8 ml e administrados de forma
lenta e no sentido cefalico. No caso de cirurgias abdominais
associadas, o volume da mesma misturavariouentre 12mle
14 ml(75a90mgderopivacainaa7,5% e 10 ugde sufentanil)
em funcgéo do peso e administrados pelo cateter, aproxima-
damente 15 minutos antes do término das mamoplastias.
Quando necessario, doses de reforgo equivalente a 50% da
doseinicial eram administradas nas cirurgias mais prolonga-
das, que ultrapassavam 200 minutos. Adistribuicdo e o nivel
de sensibilidade dos dermatomos eram verificados pelo
anestesiologista através da picada de agulha 27G, nas ma-
moplastias, cada trés minutos até a instalagao final do blo-
queio, aproximadamente aos 20 minutos, ou pelo cirurgido,
com pinga cirirgica nos metadmeros, compreendendo as in-
tervengdes associadas. Todas as cirurgias foram realizadas
sob fluxo de 2 I.min™" de O, administrado por cateter nasal.
Foram registrados os efeitos adversos dos bloqueios.

RESULTADOS

Os dados demograficos das pacientes (n = 32) e tipos de ci-
rurgias estéo na tabela I.

Tabela | - Dados Demograficos, Distribuicdo e Tipos de
Cirurgias

Variaveis

Idade (anos) * 35,2+9,8 (18 - 59)

Peso (kg) * 58,9+7,2(51-81)
Estado fisico *

ASAI 30 (93,75%)

ASAIl 2 (6,25%)
Mamoplastia isolada 21 pacientes (2 exclusdes) **
Mamoplastia e lipoaspiragao 2 pacientes
(axilar e MS)

Mamoplastia e lipoaspiragao 5 pacientes (1 excluséo) **
(abdominal)

Mamoplastia e abdominoplastia 2 pacientes
Mamoplastia, lipoaspiracéo 2 pacientes

(abdominal) e lipoaspiragao (MI)

* Valores expressos pela Média + DP
** Pacientes excluidas por ndo cooperarem com os testes realizados

Amédiade duragao das cirurgias mamarias isoladas e asso-
ciadas a lipoaspiragdes braquiais foi de 105 e 165 minutos,
respectivamente, enquanto a regressdo motora completa
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teve a média de 117,2 £ 51,3 minutos (variagéo entre 105 e
130 minutos), ocorrendo a primeira manifestagao de dor aos
485+ 221,2 minutos (variagdo entre 400 e 820 minutos). Nas
cirurgiascombinadas, aregressdomotoracompletalombos-
sacral pela escala de Bromage foi de 223,9 + 57,1 minutos
(variacdoentre 198 e 327 minutos) e aprimeiramanifestacao
de dor emrepouso, aos 555 + 197,9 minutos (variagao entre
203 e 645 minutos). Trés pacientes receberam doses de re-
forco.

As alteragdes das fungdes pulmonares sob bloqueio peridu-
ral alto, estdo na tabela Il.

Tabela Il - Fungbes Pulmonares sob Bloqueio Peridural
T,-T; em 19 Pacientes
Pré-Bloqueio 20 Minutos de  Variagao Valor de
(Controle) Bloqueio (Estudo) (%) p

VEF1 2,47 (1,89-3,39) 2,06 (1,02-2,91) -16,60 0,009 *
l.seg™
PFE 2,53 (2,18-3,96) 2,23(1,32-3,05) -11,86 0,029 *
I.min”
CVF -1 2,43 (2,03-4,18) 2,31 (1,67 - 3,83) 4,94 0,007 *
VEF1/CVF 0,82 0,86 +4,87 0,162

Pico de Fluxo Expiratério (PFE - I.min™"); Volume Expiratério Forgado 1 seg
(VEF1 - I.seg™); Capacidade Vital Forgada (CVF - 1); indice de Tiffeneau
(VEF1/CVF);
Aferidos com o espirémetro portatil Enhance VMI®. Média e Amplitude em
19 pacientes;

* Estatisticamente significativo

O bloqueio periduralem T,-T; de 29 pacientes (das 32 pacien-
tes, trés foramexcluidas por faltade cooperacao nostestes),
registrou distribuicao sensitiva assimétrica a partir de Cs (Fi-
gura1). Aperdade sensibilidade cranial foidesigualem duas
pacientes nos metadmeros C; e Ce com predomindnciaemum
lado e em trés pacientes nos metameros Cs e C4. Auséncia
sensitiva caudal localizou-se uniformemente, em Tg-T5.

Paralelamente, o acometimento motor dos membros supe-
riores revelou, a direita pré-bloqueio (125,5 + 21,9
mmHg)/poés-bloqueio (79,9 + 26,7 mmHg) e a esquerda,
pré-bloqueio (121,34 + 23,44 mmHg)/pds-bloqueio (85,4 +
26,9 mmHg) que resultaram clinica e estatisticamente signi-
ficativos (p < 0,001). Os graus de intensidade motora pela

% de casos

Ts T, T Cq C; Cs Cs C,
(n=29) (n=29) (n=29) (n=29) (n=28) (n=27) (n=26) (n=3)

Niveis Sensitivos

Figura 1 - Bloqueio T,-T3. Distribuicdo dos Metameros Sensitivos
Cérvico-Toracicos
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Escala de preensdo da mao foram: mao direita, grau 1 =
15,8% (3 pacientes); grau 2 = 36,8% (7 pacientes); grau 3 =
47,4% (9 pacientes); maoesquerda, grau 1=31,6% (6 pacien-
tes);grau2=47,4% (9 pacientes); grau3=21% (4 pacientes)
( Figuras 2, 3 e Tabela lll).

18
16
14
12
n 10
< 3 1
6
A |
i -
0 - T T |
Grau 1 Grau 2 Grau 3

Figura 2 - Bloqueio Motor Braquial. Escala de Preensao da Mao

100
90
80
70
60
50
40
30
20
10

0 T T T 1

% de casos

Graus

Figura 3 - Bloqueio Motor Lombossacral. Escala de Bromage

Tabela lll - Bloqueio Motor Braquial 20 Minutos Pds-Bloqueio

(n=19)*

Grau 1 Grau 2 Grau 3
MSD 3 7 9 **
MSE 6 9 4 **

* Aferido com esfigmomanémetro de mercurio ERKA® Alemanha;
** Dois pacientes mantinham movimentagao digital, porém, sem forca

Em fungéo da orientagao do cateter no espaco peridural, a
dispersao sensitiva cranial do bloqueio T44-T4; atingiu ou so-
brepds aos limitesinferiores do bloqueio T,-T3, e adispersao
caudal atingiuaregido sacral. O bloqueio peridural motorem
T44-T4, foi avaliado pela escala de Bromage modificada, re-
gistrandograu 1 ouparcialemquatropacientes (40%), e grau
2 ou semicompleto, em seis pacientes (60%) (Figura 3).
Os perfis oximétrico e hemodinamico estéo registrados nas
figuras 4, 5 e 6 e tabela IV.
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pré 5 15 30 60 90 120 150
Tempo (min)
—— SpO, —0— bpm

Figura 4 - Valores Médios Intra-Operatdrios da Oximetria Arterial e
Frequéncia Cardiaca
* Estatisticamente significativo em relagéo aos valores de con-

trole
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Figura 5 - Valores Peri-Operatérios Médios PAS, PAM, PAD
* Estatisticamente significativo em relagdo aos valores de con-
trole
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Figura 6 - Perfil Espirométrico das Médias das Fungdes Pulmona-
res Pré e aos 20 Minutos de Bloqueio
* Estatisticamente significativo aos pré-valores
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Tabela |V - Efeitos Adversos (Pacientes/%)

Sinal Claude Bernard Horner (12,5%)

4
Bradicardia (freqiiéncia < 55 bpm) * 5(15,62%)
5

Hipotensao arterial (PAS < 30% do controle =
ou PAM < 50 mmHg **

(15,62%)

Tremores =13 (40%)

Desconforto durante os implantes =4 (12,5%)

(préteses mamarias)
Nauseas*** / vémitos =5/0 (15,6%)
=1(3%)

=1 (3%)

Prurido

Dispnéia

* Tratado com 0,5 mg atropina
** Tratado com 5 a 15 mg efedrina
*** Tratado com 4 mg ondansetron

Analise Estatistica

Os valores demograficos dos pacientes foram apresentados
emmédia, desvio padrdo e amplitude. Os dados obtidos pela
escala de Bromage, os paraefeitos dos bloqueios peridurais
e os testes espirométricos das fungdes pulmonares foram
expressos em freqliéncias relativas, utilizando o teste t de
Student pareado para as variaveis FPE,VEF1, CVF e
VEF1/CVF com o objetivo de avaliar as alteragdes dos
parédmetros ventilatérios.

Paraasvariaveis categoricas daescalade PreensdodaMéao
antes e depois do bloqueio em T,-T; foi utilizado o teste tde
Student pareado e para a comparagao das médias hemodi-
namicas (PAS, PAM, PAD e FC) antes edepoisdobloqueio, o
teste paramétrico ANOVA (Analise de Variancia) para medi-
das repetidas, seguido do teste das diferengcas minimas sig-
nificativas. O nivel de significancia foi estabelecido para um
p < 0,05.

DISCUSSAO

No Brasil, o bloqueio peridural se popularizou nas cirurgias
estéticas mamarias ambulatoriais com ou sem sedacéao
peri-operatéria. Propofol em infus&o continua * ou midazo-
lam ® com ou sem fentanil sdo titulados para se obter graus
de sedacdo em anestesiaregional. Por ser o grau de sono-
Iéncia um marcador nadeterminagédo dasedacgéo, indepen-
dente de sua etiologia farmacoldégica, utilizou-se a Escala
de Sedacdo de Mackenzie 8, para o midazolam. O grau de
sedacaoidealnastécnicasanestésicasregionais éa“seda-
caoconsciente” "®ougrau 28, principalmente quando se ne-
cessitada cooperagao do paciente paraarealizagao de de-
terminados testes de pesquisa.

Nao obstante os dermatomos toracicos para mamoplastias
estejam situados entre T4-Ts, ha a necessidade de incluir o
dermatomo cervical Cs cuja raiz participa também na forma-
¢adodonervofrénico. Emfungidodaespessuradasfibrasner-
vosas, a anestesia regional com anestésicos locais sobre o
neuroeixo € dissociativa, sendo mais cranial para as fibras 3
(simpaticas), e mais caudal para as fibras Aa. (motoras) e, na
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posicao intermediaria, as fibras sensitivas. Especulam-se
trés razdes para esse fendbmeno: 1) maior resisténcia das fi-
bras motoras em relagao as fibras sensitivas, 2) insuficiente
dispersao da solugao anestésica em atingir, no minimo, trés
nédulos consecutivos de Ranvier "' das raizes motoras loca-
lizadas no interior da “manga” dural, na altura dos foramens
intervertebrais '? e, 3) susceptibilidade fisioldgica das fibras
nervosas aos anestésicos locais, decorrente da densidade
dos canais de sodio e de potassio e da atividade metabdlica
das bombas idnicas '°.

Algo semelhante deve ter acontecido na pesquisa motorada
mao envolvendoos nervosradial [Cs-(T+)], mediano[(Cs)-T+]
e ulnar [C7-(T4)] e na flexdo do antebracgo através do muscu-
lo-cutaneo (Cs-C7). O ato de fechar a méo, envolvendo ou
nao objetos, apertando-os, assim como a capacidade de fle-
xionar e estender o cotovelo, recruta os nervos referidos. A
preensdo exercida sobre um manguito de pressao previa-
menteinfladoa40 mmHgde umacolunade mercurio, aferida
antes e aos vinte minutos de bloqueio instalado, informa,
quantitativamente, a variagao de atividade motora da méo.
De um modo geral, os dermatomos anestesiados n&o se so-
brepdem aos miétomos correspondentes. E o que acontece
nos membros superiores, devido a distribui¢cao periférica do
plexo braquial e afarmacocinéticadaropivacainano espago
peridural.

Emboraosbloqueios periduraisem T,-Tzdo presente estudo
tenhamregistradoperdade sensibilidadeem C,4, adisperséao
cranial da solugao anestésica no espacgo peridural nédo foi
uniforme a partir de Cg, apresentando diferentes niveis de
bloqueios sensitivo (Figura 1) e motor (Figura 2). Cranial-
mente, a partir de C, o alargamento medular cervical, oriun-
dodamaiordensidade neural destinada aos membros supe-
riores, resulta na diminuigao do espaco peridural, podendo
influenciar na disperséo da solugéo anestésica. Além do es-
treitamento do espaco peridural, existem outras causas ',
embora haja divergéncia quanto ao papel da “plica mediana
dorsalis” ', a banda conjuntiva entre a duramater e o liga-
mento amarelo no espaco peridural que o divide em compar-
timentos ventral e dois pdstero-laterais '°. Como aropivacai-
na apresenta dissociagao anestésica mais expressivaque a
bupivacainae, principalmente emrelagéo alidocaina, quan-
do acrescida de sufentanil, de intensa propriedade lipofilica
segmentar, pode se impregnar assimetricamente, no estrei-
to espaco peridural cervical. Foi devido a essas
propriedades farmacolégicas que se feza opgao porambas,
prevendo uma anestesia metamérica de boa qualidade e de
menor risco de depressao respiratoria em relagdo a morfina
hidrofilica.

Além do diafragma, os musculos esternocleidomastoideo
(C2-C3) 7, escaleno médio (Cs-C4) 7, anterior e posterior
(Cs5-Cs) '8 participam na inspiracao profunda. Poroutro lado,
os nervos intercostais inferiores participam na inervagao do
diafragma'’. Em func&o dessas particularidades, supde-se
que a integridade medular motora do contingente cervical,
incluindo o nervofrénico, na presencade paralisia motorade
todos os musculosintercostais, garantiraacontinuidaderes-
piratéria e vice-versa '®%°. No entanto, o bloqueio peridural
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cervical, segundo alguns pesquisadores %', determina cer-
to comprometimento do nervo frénico com diminuigcdo de
25% doVEF1e 9%, daPa0O,,emborasemexpressao clinica.
Contrariamente, Wittich e col. ??, realizando bloqueio peridu-
ralem C,-T4,com 18 mlde bupivacainaa0,5% ou mepivacai-
na a 1%, em cirurgias de cabeca e pescoco, algumas delas
estendendo-se aotérax para mastectomias oncoldgicas, ve-
rificaram aumento do VEF 1 em pacientes com doenga bron-
copulmonarobstrutivacrénica. Damesmaforma, realizando
traqueostomianaalturados metameros C; e C4sobbloqueio
periduralem C;-T4, com perda de sensibilidade em C,, medi-
ante 6 ml de lidocaina a 1,5%, nao se constatou enfraqueci-
mento da ventilacdo espontanea %. Paralelamente, neste
paciente, o teste do “aperto de mao” foi normal.
Apesquisa da depressao motora dos musculos intercostais
pode ser avaliada pelo ato de tossir>*, pela observagao clini-
ca da expansédo do arcabougo toracico durante inspiragao
profunda, pelamagnetometria da expansaotoracicaforcada
% pela eletromiografia, por amostras gasométricas ou tes-
tes espirométricos. A capacidade pulmonar total se obtém
comumainspiracdo maximae aoexpira-lataorapidaeinten-
samente possivel, num espirdmetro portatil, obtém-se a Ca-
pacidade Vital Forgada (CVF). Nesta manobra expiratoria,
outras fungdes pulmonares podem ser aferidas simultanea-
mente, como o Volume Expiratério Forgado no primeiro se-
gundo (VEF1) e o Pico de Fluxo Expiratério (PFE). O VEF1
temmaiorreprodutibilidade por ser esforgo dependente, ndo
obstante o PFE ser também um bom indicador na fase inicial
da expiragao, onde os musculos intercostais internos
(T+4-T+44) e musculos abdominais Tg-L4 participam ativamen-
te.Ajulgarpelostestes gasométricos e espirométricos, oblo-
queio peridural toracico alto ndo deve serarazéo paraodes-
conforto respiratério. Embora a sensacao de dispnéia possa
ser®2?"ounao?®?” decorrente da discreta hipercapnia, o des-
conforto respiratério referido por poucos pacientes pode ser
consequéncia da excitagao dos receptores “J” das paredes
alveolares, como resultado do acumulo sangtineo da vaso-
dilatagcéo pelo bloqueio simpatico toracico, principalmente
nas regides dependentes 2 ou pelo bloqueio parcial das
fibras motoras dos musculos respiratérios com redugédo da
dinamica respiratéria, fendmeno manifestado
principalmente em pacientes ansiosos.
Adessaturacdodahemoglobinadepende, namaioriadasve-
zes, da depressao respiratoria, ocasionada por opidides
pré-anestésico ou associado as solugdes anestésicas peri-
dural ou subaracndéidea, alteragbes da complacéncia toraci-
ca?, taquipnéia com baixo volume de ar corrente resultando
em baixa ventilagéo alveolar efetiva e a concentragéo de O,
inalado. Como as pacientes do estudo estavam comoxigénio
viacateternasal durante os procedimentos cirurgicos, os va-
lores aferidos se mantiveram estaveis oulevemente superio-
res aos valores iniciais (Figura.4). Cabe salientar que a ansi-
edade e a sedagao podem influenciar na oximetria. De fato,
isto foi observado em algumas pacientes ansiosas e apreen-
sivas que exibiam taquipnéia e valores oximétricos iniciais
inferiores aos valores intra-operatérios mais elevados
durante sedagao “consciente” com midazolam.
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Sob bloqueio peridural lombar, a persisténcia da atividade
motoraabdominale dos membrosinferiores érelevante, res-
pectivamente, durante otrabalho de partoe naaltahospitalar
em cirurgias ambulatoriais. No nosso estudo, priorizou-se a
determinagao da fungdo motora nos territérios atingidos pe-
los bloqueios peridurais nos membros inferiores pela escala
de Bromage 7, por ser mais pratica e factivel do que a escala
de Van Zundert e col. 30, pois, de acordo com esta ultima, a
partir do decubito dorsal horizontal nem todos os pacientes
conseguem flexionar o tronco aos membros inferiores.
Tremores musculares que surgiram durante o bloqueio, pro-
vavelmente ndo devem ter sido sinais de toxicidade da ropi-
vacaina, devido a baixa dose utilizada, mas ao reflexo ter-
morregulador, numa tentativa de o organismo de manter a
temperatura corporal, contrapondo-se a dissipagéo de calor
pela vasodilatagao periférica do bloqueio simpatico.

As alteragdes circulatérias causadas pela anestesia peridu-
ral toracica alta, estdo relacionadas ao bloqueio simpatico
pela diminuicdo da freqiiéncia (cronotropismo negativo) e
pela redugéo da contractilidade (inotropismo negativo) car-
diaco. Em voluntarios calmos, dosagens plasmaticas de ca-
tecolaminas durante diversos niveis de bloqueio peridural
(Ts,T4,Cg) ndo registraram diminuicao significativa da nore-
pinefrina, sugerindo que a simpatectomia quimica é apenas
parcial e que a vasoconstricdo compensatoéria de outros
territorios, ndo atingidos pelo bloqueio nervoso, amenizama
diminuicao da presséo arterial.

A alta ambulatorial pdés bloqueio peridural implica na rever-
sao do bloqueio motor dos membros acometidos, seminsta-
bilidade residual nos membros superiores. A pesquisa da
fungdo motoradamaotambém consta como critério paraalta
hospitalar. Infelizmente, por ndo existir teste quantitativo so-
bre o acometimento motor dos membros superiores, foi
substituido oteste subjetivo do “apertode méo”, pela adapta-
cdo datécnica de Bouaziz e col. ** na determinacéo da forca
muscular da méo. O controle motor dos membros inferiores,
responsaveis pela estabilidade da postura ortostatica, sem
tontura, deve permitir a deambulagdo normal sem auxilio.
Paralelamente, presengade micgdo espontanea, estabilida-
dehemodinadmica, toleranciaaingestéo, ausénciade nause-
as e vomitos e analgesia pos-operatoria, complementam os
critérios de alta *°.

Dois tergos das raizes frénicas participam parcialmente, na
formacé&o plexular do membro superior, especialmente se
este for pré fixado. Embora a maioria dos autores ndo tenha
verificado possiveis repercussdes motoras nos membros
superiores sob bloqueio toracico alto ou cérvico- toracico
com doses e volumes reduzidos de solugdes anestésicas,
estas realmente ocorrem, como ficou demonstrado, quanti-
tativamente, no presente estudo, pelo teste do manguito de
pressao com colunade mercurio. No entanto, ajulgar por ob-
servagdes preliminares e do presente estudo, minimas alte-
racdes espirométricas e sem repercussoes clinicas sao ob-
servadas sob bloqueio peridural toracico, sendo estas de-
correntes mais da paralisia dos nervos intercostais e menos
do nervo frénico, resultando na preservagao da dindmica
respiratoria.

Revista Brasileira de Anestesiologia
Vol. 54, N° 4, Julho - Agosto, 2004



HIGH THORACIC EPIDURAL ANESTHESIA ASSOCIATED OR NOT TO LOW THORACIC
EPIDURAL ANESTHESIA IN OUTPATIENT PROCEDURES: CLINICAL IMPLICATIONS

AGRADECIMENTOS

O autor agradece o auxilio da epidemiologista Tania
Hirakata e do Martin Geier.

High Thoracic Epidural Anesthesia
Associated or not To Low Thoracic
Epidural Anesthesia in Outpatient
Procedures: Clinical Implications

Djalma Sperhacke, M.D.; Karl Otto Geier, M.D.; Jodo Carlos
Correia Eschiletti, M.D.

INTRODUCTION

Mastectomies and thoracoplasties under thoracic epidural
block were firstly performed more than 50 years ago '. Since
then, fewstudies onthe subjecthave been published. Inaddi-
tionto Figueiredo ', other Brazilian studies have outlined seg-
mental epidural anesthesia with low anesthetic volumes for
cervico-brachial procedures 2andthoraco-abdominal plastic
surgeries>. However, when segmental epidural anesthesiais
not the objective, large anesthetic volumes are needed, es-
pecially for associated surgeries *. All authors ' emphasize
hemodynamic changes and have shown that these can be
controlled. Thoraco-abdominal motor involvement affecting
pulmonary functions, however, has only been evaluated in a
small series of patients submitted to high abdominal wall sur-
geries with epidural blockade of the lower thoracic third
(Te-To) °. Since high thoracic epidural block often affects
brachial plexus roots (C4-Cs-T¢-T,), some of them responsi-
ble for phrenic nerve formation (C3-C4-Cs), potential motor
repercussions in this nerve are to be expected. Spirometric
evaluations of respiratory dynamics, however, have indi-
cated unchanged or mildly decreased pulmonarytestse. This
study, performed with female patients submitted to cosmetic
surgeries under segmental epidural block in T,-T3 and in
T14-T12 with low volume of 7.5% ropivacaine plus sufentanil
has objectively evaluated motorrepercussionsonupper(UL)
and lower (LL) limbs " and, indirectly, on respiratory muscles
by pulmonary functions spirometric test.

METHODS

Afterthe Institution’sapprovalandtheirconsent, participated
in this study 32 adult female patients, physical status ASA |
and Il, without active bronchospastic pulmonary disease,
weighing 50 kg or above in whom the behavior of epidural
blocks was randomly and continuously observed in
outpatientsetting. Blockades weredistributedin21isolated
blockades in T,-T3; and the 11 remaining blockades were
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combined with blockades in T44-T1,. Peripheral venous ac-
cess with 18G catheter was obtained and continuous 15to0 20
mL.kg'1 saline solution with glucose and lactated Ringer’s
were infused for the first 45 minutes, followed by mainte-
nance rate to control hemodynamic stability. Noninvasive
monitoring consisted of cardiac electric activity (continuous
ECGwith5electrodes placed onpatients’dorsum), heartrate
(bpm), systolic blood pressure (SBP), mean blood pressure
(MBP), diastolic blood pressure (DBP) and hemoglobin oxy-
gen saturation (SpO,), and was recorded at zero, 5, 15, 30,
60, 90, 120, 150 and 180 minutes. Before anesthetic block
and in the sitting position, patients were informed about
spirometricand upperlimb motor tests. In both cases, values
obtained forthelast 19 patients before (control/reference val-
ues)and 20 minutes after blockade (study values) were com-
pared. As from a deep breathe, the following were observed
for epidural blocks in T,-T3: a) levels of high thoracic expan-
sionamplitude as comparedtolowthoracicamplitude (level 0
=deep breathe without distortions between high and low tho-
racic expansion; level 1 = deep breathe with mild high tho-
racic distortion and normal low thoracic expansion; level 2 =
deep breathe with moderate high thoracic distortion and nor-
mal low thoracic expansion; level 3 = deep breathe with
marked high thoracic distortion or without high thoracic ex-
pansion and mild low thoracic distortion; level 4 = apnea); b)
pulmonary function with portable Enhance VMI® spirometer
(Clement Clarke International, Edinburgh); and c) upper
limbs motor involvement by hand grasping an Erka®, Ger-
many mercury column pressure cuff previously inflated to 40
mmHg (level 0 = normal grasping; level 1 =33% grasping de-
crease as compared to baseline; level 2 =33% to 66% grasp-
ing decrease as compared to baseline; level 3=66% to 100%
grasping decrease as compared to baseline but still with digi-
tal movements). When combined with epidural block in T-
11-T 12, motor block repercussions on lower limbs, hip and in-
guinalregionwere evaluated by modified Bromage’s score ’.

All patients were submitted to segmental epidural blocks aim-
ingatdecreasinglocal anestheticdose and volume, inthe sit-
ting position with lower limbs pending outside the table, feet
placed on a support, head bent with chin touching the
externum, forearms over thighs and shoulders supported by
anurse positionedin frontof them, underlevel 2 sedation ac-
cording to Mackenzie’s sedation score 8 with intravenous ti-
trated midazolam (1 to 3 mg). Three non-cooperative pa-
tients were excluded due to sedation level 3. After previously
blocking punctures pathway (T,-T3z and T44-Tq2) with 2%
lidocaine, an 18G Tuohy needle was introduced by median
puncture until the epidural space, identified by loss of resis-
tance to air. While isolated blockades in T,-T3; aimed at
mammaplasties with or without tumescent axillary and arm
posterior and medial faces (T4-T;) liposuctions (1 epineph-
rine ampoule in 400 mL saline), T14-T+, blockades aimed at
combined surgical procedures, with high abdominal
liposuctions and abdominplasty or low abdominal
liposuctions of trochanter (L4-L;) and medial thigh region
(L4-L3). In those cases, epidural access Tq-T42 with 18G
catheter positioned in the epidural space up to 4 cm, respec-
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tively in the cephalad direction for surgeries involving higher
metamers and caudally for lower metamers was prioritized.
Catheter patency was tested with 1 to 2 mL anesthetic solu-
tion and before fixing it on the skin until the suprascapular re-
gion, T,-T3 blockade wasinduced. Inthe sequence, afterdor-
sal placement of electrodes, patients were placed in the su-
pine positionandslightlyhead up <10°while lowerlimbs were
wrapped and raised in the “open knife” position to prevent
blood retention in lower extremities and to maintain
Frank-Starling reflex. Twenty minutes after and with the
blockadeinstalled,amild 45°head up position would allowfor
new pulmonary test measurement. In mammary surgeries,
with or without arm or axillary liposuction, single dose anes-
thetic solution was 7.5% ropivacaine (6 mL = 45 mg) plus
sufentanil (2 mL=10 pg), in a total volume of 8 mL and slowly
administered. For associated abdominal surgeries, the vol-
ume of the same mixture has varied 12 mLto 14 mL (75 to 90
mg of 7.5% ropivacaine and 10 pg sufentanil) as a function of
weight, and was administered via catheter approximately 15
minutes after surgery completion. When needed, booster
doses equivalentto 50% oftheinitial dose were administered
forlonger surgeries going beyond 200 minutes. Dermatomes
level and sensitivity were evaluated by the anesthesiologist
through 27G needle prick during mammaplasties, every 3
minutes until final blockade installation, approximately at
20 minutes, or by the surgeon with surgical clamp on
metamersinvolvedin combined interventions. All surgeries
were performed under 2 L.min"" oxygen flow via nasal cathe-
ter. Blockade adverse events were recorded.

RESULTS

Patients’demographics data (n=32)and types ofsurgeryare
shown in table I.

Table | - Demographics Data, Distribution and Types of
Surgery

Variables

Age (years) * 35.2+9.8(18-59)

Weight (kg) * 58.9+7.2(51-81)
Physical status *
ASAI 30 (93.75%)
ASAII 2 (6.25%)
Isolated mammaplasty 21 patients (2 exclusions) **
Mammaplasty & liposuction 2 patients
(axillary & MS)
Mammaplasty & liposuction 5 patients (1 exclusion) **
(abdominal)
Mammaplasty and abdominoplasty 2 patients
Mammaplasty, liposuction 2 patients

(abdominal) & liposuction (MI)

* Values expressed in Mean = SD
** Patients excluded for not cooperating with tests
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Mean duration of isolated mammary surgeries or combined
with arm liposuctionswas 105 and 165 minutes, respectively,
while mean total motor recovery was 117.2 £ 51.3 minutes
(105 to 130 minutes). First pain complaint was at 485 + 22.1
minutes (400 to 820 minutes). In combined surgeries, total
lumbosacral motorrecovery by Bromage’s scale was 223.9 £
57.1 minutes (198 to 327 minutes) and first pain complaint at
rest at 555 + 197.9 minutes (203 to 645 minutes). Three pa-
tients received booster dose.

Spirometric evaluations of respiratory dynamics under high
thoracic epidural anesthesia are shwon below (table I).

Table Il - Pulmonary Functions under Epidural Block T,-Tgzin

19 Patients
Pre-Blockade 20 Minutes after  Variation p value
(Control) Blockade (Study) (%)

FEV1 247 (1.89-3.39) 2.06(1.02-2.91) -16.60 0.009
L.seg”
EFP 2.53(2.18-3.96) 2.23(1.32-3.05) -11.86 0.029
L.min""
FVC-L 243 (2.03-4.18) 2.31(1.67 - 3.83) 4.94 0.007

FEV1/FVC 0.82 0.86 +4.87 0.162

Expiratory Peak Flow (EPF - L.min™"); Forced Expiratory Volume in 1 sec
(FEV1 - L.seg™"); Forced Vital Capacity (FVC - L); Tiffeneau’s Index
(FEV1/FVC);

Measuredd with portable Enhance VMI® spirometer. Mean and amplitude in
19 patients;

Statistically significant

Epiduralblockin T,-T30f29 patients (from 32 patients, 3were
excluded for non cooperation during tests) has recorded
asymmetric sensory distribution as from Cg (Figure 1). Loss
of cranial sensitivity was unequal in two patients in metamers
C; and Ce with predominance in one side, and in 3 patients in
metamers Cs and C4. Caudal sensory block was uniformly lo-
cated in Tg-To.

In parallel, upper limbs motor block has revealed pre-blockade
(125.5+£21.9 mmHg)/post-blockade (79.9 = 26.7 mmHg) to the
right, and pre-blockade (121.34 + 23.44 mmHg)/post-blockade
(85.4 £26.9 mmHg) to the left, which were clinically and statisti-
cally significant (p < 0.001). Motor intensity levels by grasping
score were: right hand, level 1 = 15.8% (3 patients); level 2 =

% of cases

Ts T, T Cg C; Cs Cs C,
(n=29) (n=29) (n=29) (n=29) (n=28) (n=27) (n=26) (n=3)

Sensitive levels

Figure 1-T,-T; Blockade. Distribution of Cervico-Thoracic Sensory
Metamers
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36.8% (7 patients); level 3=47.4% (9 patients); lefthand, level 1
=31.6% (6 patients); level 2 =47.4% (9 patients); level 3=21%
(4 patients) (Figures 2, 3 and Table III).

18
16
14
12
10
8
6
4
T —
0_

Level 3

19

n=

Level 1 Level 2
BRUL OLUL

Figure 2 - Upper Limb Motor Block. Grasping Score

Table Ill - Brachial Motor Block 20 Minutes after Blockade

(n=19)*

Level 1 Level 2 Level 3
RUL 3 7 9 **
LUL 6 9 4

* Measured with mercury sphigmomanometer ERKA®, Germany
** Two patients have maintaned digital movement, however weak

As a function of catheter orientation in the epidural space,
cranial sensory spread of T44-T 1, has reached or overlapped
lower T,-T3 blockade limits and caudal spread has reached
the sacral region. Epidural motor block in T14-T4, was evalu-
ated by modified Bromage’s scale, recording level 1 or partial
in 4 patients (40%) and level 2 or semi-complete in 6 patients
(60%) (Figure 3).

Oxymetry and hemodynamic parameters are shown in
figures 4, 5 and 6 and table IV.
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Figure 4 - Mean Perioperative Values of Oxymetry, Heart Rate
* Statistically significant as compare to control values
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Figure 3 - Lumbosacral Motor Block. Bromage’s Scale
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Figure 5 - Mean Perioperative Values, SBP, MBP and DBP
* Statistically significant as compare to control values
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Figure 6 - Spirometric Profile of Respiratory Functions Before and
20 Minutes after Blockade
* Statistically significant as compared to pre-values
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Table IV - Adverse Effects (Patients/%)

Claude Bernard Horner’s signal =4 (12.5%)
Bradycardia (rate < 55 bpm) * =5(15.62%)
Hypotension (SBP < 30% of control =5(15.62%)
or MBP < 50 mmHg **

Shivering =13 (40%)
Distress during implants (mammary prosthesis) =4 (12.5%)
Nausea*** / vomiting =5/0 (15.6%)
Pruritus =1(3%)
Dyspnea =1(3%)

* Treated with 0.5 mg atropine
** Treated with 5 to 15 mg ephedrine

*** Treated with 4 mg ondansetron

Statistical Analysis

Demographics data are shown in mean, standard deviation
and amplitude. Bromage scale data, epidural blocks para-ef-
fects and spirometric pulmonary functions test were ex-
pressed in relative frequencies using paired Student’s t test
forvariables EFP, VEF1, FVC and VEF1/FVC aiming ateval-
uating ventilatory parameters changes.

Paired Student’s t test was used for Hand Grasping scores
before and after T,-T3 blockade, and ANOVA parametric test
(Analysis of Variance)forrepeated measures followed by sig-
nificant minimum differences test were used to compare
hemodynamic means (SBP, MBP, DBP and HR). Signifi-
cance level was p < 0.05.

DISCUSSION

In Brazil, epidural block has become popular for outpatient
cosmetic mammaplasties with or without sedation. Continu-
ous propofol * or midazolam ° with or without fentanyl are ti-
trated to obtain sedation levels in regional anesthesia. Be-
cause the level of sleepiness is a marker to determine seda-
tion regardless of its pharmacological etiology, Mackenzie’s
Sedation Score ® was used for midazolam. The level of ideal
sedation in regional anesthetic techniques is “conscious se-
dation” " orlevel 28, especially when patient’s cooperation is
needed for some research tests.

Notwithstanding chest dermatomes for mammaplasties be
located between T4-Ts, there is the need to include cervical
dermatome Cs, whose root also participates in the formation
of the phrenic nerve. As a function of nervous fibers thick-
ness, regional anesthesia with local anesthetics on the
neuraxis is dissociative, being more cranial for § fibers (sym-
pathetic), and more caudal for Aa fibers (motor)and, inthein-
termediate position, sensory fibers. Three reasons are con-
sidered for such phenomenon: 1) higher motor fibers resis-
tance as compared to sensory fibers; 2) insufficient anes-
thetic solution spread to reach at least three consecutive
Ranvier nodules ' of motor roots located within the dural
“sleeve” atintervertebral foramens level '%; and 3) physiologi-
cal susceptibility of nervous fibers to local anesthetics, as a
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consequence of sodiumand potassium channels densityand
metabolic activity of ion pumps '2.

Something similar must have happened with hand motor
evaluation involving radial [C5s-(T+)], median [(Cs-T4] and ul-
nar [C7-(T1)] nerves, and with forearm bending through the
cutaneous muscle (Cs-C7). The act of closing the hand,
squeezing or not objects, as well as the ability to bend and ex-
tend the elbow, recruit the referred nerves. Grasp exerted on
a pressure cuff previously inflated to 40 mmHg of a mercury
column, checked before and 20 minutes after blockade in-
stallation gives quantitative information about changes in
hand motor activity. In general, anesthetized dermatomes do
not overlap corresponding miotomes. This is what happens
withupperlimbs dueto peripheral brachial plexus distribution
and ropivacaine’s pharmacokinetics in the epidural space.
Although epidural blocks in T,-T3 in our study have also re-
corded loss of sensitivity in Cy4, cranial anesthetic solution
spread in the epidural space has notbeen uniform as from Cg
with different sensory (Figure 1) and motor (Figure 2) block
levels. Cranially, as from C;, medullary cervical widening
caused by higherneural densityaimed atupperlimbs, results
in epidural space decrease and may influence anesthetic so-
lution spread. In addition to epidural space narrowing, there
are other causes ' although there are divergences as to the
role of “plica mediana dorsalis” '°, which is the conjunctive
band between dura and ligamentum flavum in the epidural
space dividing it in one ventral and two postero-lateral com-
partments '® Since ropivacaine has high anesthetic dissoci-
ation as compared to bupivacaine, and especially in relation
to lidocaine when added to sufentanil of intense segmental
lipophylic property, it may asymmetrically impregnate the
narrow cervical epidural space. Both were chosen due to
these pharmacological properties to obtain good metameric
anesthesia with low risk for respiratory depression as com-
pared to hydrophilic morphine.

Inaddition to diaphragm, sternocleidomastoid (C,-C3) ", me-
dium (Cs-C4) ", anterior and posterior (Cs-Cg) '® scalene
muscles participateindeepbreathe. Onthe otherhand, lower
intercostal nerves participate on diaphragm innervation 7.
As a function of these uniquenesses, it is supposed that mo-
tor medullary integrity of the cervical contingent, including
the phrenic nerve, in the presence of motor paralysis of all in-
tercostal muscles, will assure respiratory continuity and
vice-versa '®?°. However, cervical epidural blockade, ac-
cording to some investigators ®2!, determines a certain in-
volvement of the phrenic nerve with 25% decrease in VEF1
and 9% in PaO,, although without clinical expression. Con-
versely, Wittich et al. ?, inducing epidural block in C7-T; with
18 mL of 0.5% bupivacaine or 1% mepivacaine, during head
and neck surgeries, some of them extending to the chest for
oncologic mastectomies, have observed and increase in
VEF1inpatients with chronic obstructive pulmonary disease.
Similarly, with tracheostomy metamerslevel C; and C4under
epidural blockin C7-T+, with loss of sensitivity in C,, with 6 mL
of1.5%lidocaine, there has been no spontaneous ventilation
decrease ?. Inthis patient, “handshaking” testwas normal.
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Motordepression ofintercostal muscles maybe evaluated by
coughing“, by clinical observation of chestexpansionduring
deepbreathe, bymagnetometry of forced chestexpansion %
by electromyography, by arterial blood gas analysis or
spirometric test. Total pulmonary capacity is obtained with
maximum inspiration and expiration as fast and intense as
possible in a portable spirometer to obtain Forced Vital Ca-
pacity (FVC). Other pulmonary functions may be evaluated
during this expiratory maneuver, such as Forced Expiratory
Volume in the first second (FEV1) and Expiratory Flow Peak
(EFP). FEV1 is more easily reproduced for being effort-de-
pendent, but EFPis also agoodindicatorintheinitial stage of
breathing where internalintercostal muscles (T+4-T1;) and ab-
dominal muscles (Ts-L1) have active participation. According
to arterial blood gas analysis and spirometric tests, high tho-
racic epidural block should not be the reason for respiratory
distress. Although the sensation of dispnea may >21 or not
2627 he a consequence of mild hypercapnia, respiratory dis-
tress referred by few patients may be a consequence of the
excitation of “J” receptors of alveolar walls, as result of blood
accumulation or vasodilation by thoracic sympathetic block,
especially in dependent regions 2 or by partial blockade of
respiratory muscles motor fibers with decreased respiratory
dynamics, phenomenon especially observed in anxious pa-
tients.

Most of the times, hemoglobin desaturation depends on re-
spiratory depression promoted by preanesthetic opioids or
associated to epidural or spinal anesthetic solutions,
changes in chest compliance 2 tachypnea with low tidal air
volume resulting in low effective alveolar ventilation and in-
haled O, concentration. Since patients in our study have re-
ceived oxygen via nasal catheter during the procedures, val-
ues obtained were stable or slightly higher that baseline val-
ues (Figure 4). It is worth highlighting that anxiety and seda-
tionmayinfluence oximetry. Infact, thishas beenobservedin
some anxious and worried patients who presented
tachypnea and initial oximetry values lower than
intraoperative values during “conscious” sedation with
midazolam.

Under lumbar epidural block, the persistence of abdominal
and lower limbs motor activity is relevant during labor and
hospital discharge in outpatient procedures, respectively. In
our study, we have given priority to motor function in territo-
ries reached by epidural block in lower limbs by Bromage
score’, for being more practicaland doable than Van Zundert
etal. Score 30, because accordingtothelatter, asfromthe su-
pine position, notall patientsare able tobend the trunk toward
lower limbs.

Muscle shivering during blockade might nothave been asign
of bupivacaine toxicity, due to the low dose used, butrathera
thermoregulating reflex in an attempt to maintain body tem-
perature as opposed to heat dissipation by peripheral
vasodilation of sympathetic block.

Circulatory changes promoted by high thoracic epidural an-
esthesia are related to sympathetic block which decreases
heart rate (negative chronotropism) and contractility (nega-
tive inotropism). In relaxed volunteers, plasma
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catecholamine levels during different epidural blockade
levels (Tg, T4, Cg) have not recorded significant
norepinephrine decrease, suggesting that chemical
sympathectomy is only partial *' and that compensatory
vasoconstriction of other territories not affected by nervous
block attenuates blood pressure decrease.

Outpatient setting discharge after epidural block implies mo-
tor block recovery of affected limbs without residual instabil-
ity on upper limbs. Hand motor function evaluation is also a
criterium for hospital discharge. However, since there is no
quantitative test for upper limbs involvement, subjective
“handshaking” testwas replaced by an adaptation of Bouaziz
et al.’s technique * to determine hand muscle strength. Mo-
tor control of lower limbs, responsible for orthostatic posture
stability without dizziness, should allow normal ambulation
without help. In parallel, the presence of spontaneous
micturition, hemodynamic stability, tolerance to food intake,
lack of nausea and vomiting, and postoperative analgesia
complete discharge criteria *.

Two thirds of phrenicroots partially participate on upperlimbs
plexus formation, especially it if is pre-fixed. Although most
authors have not observed possible motor repercussions on
upper limbs under high thoracic or cervico-thoracic blockades
with decreased anesthetic doses and volumes, these in fact
occur, as it has been quantitatively shown in this study by the
pressure cuff with mercury column. However, according to
preliminary observations and to this study, mild spirometric
changes without clinical repercussions are observed under
thoracic epidural block, being more a consequence of inter-
costal nerves paralysis than of phrenic nerve paralysis, re-
sulting in respiratory dynamics preservation.
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RESUMEN

Sperhacke D, Geier KO, Eschiletti JCC - Peridural Toracica Alta
Asociada o no a la Peridural Toracica Baja en Pacientes Ambu-
latoriales: Implicaciones Clinicas

JUSTIFICATIVA Y OBJETIVOS: Sobre bloqueo peridural
toracico bajo o medio, las alteraciones hemodindmicas son
facilmente controladas. Como el bloqueo peridural toracico
alto (T,-T3) acomete, frecuentemente, las raices del plexo
braquial (C4)Cs-T+(T,), algunas de estas responsables por la
formacion del nervio frénico (Cs-C4-Cs) es de suponer, posibles
repercusiones motoras de este ultimo. El presente estudio
realizado en cirugias estéticas, sobre bloqueo peridural
segmentar aislado en T,-T3 o asociado al bloqueo peridural
segmentar en T1-Tqz, evalud las repercusiones motoras en la
dinamica respiratoria asi como en los miembros superiores e
inferiores.

METODO: Treinta y dos pacientes, estado fisico ASAly I, sin
molestia pulmonar broncoespastica, en actividad y peso corpo-
ral igual o superior a 50 kg, fueron sometidos a 21 bloqueos
peridurales toracicos aislados en T,-T3 y las 11 restantes, a
bloqueos peridurales toracicos en Tq-Tq,, con ropivacaina a
7,6% (45 a 90 mg) asociada al sufentanil (10 a 20 ug).
Repercusiones hemodinamicas, respiratorias y motoras en los
miembros superiores e inferiores fueron evaluadas
respectivamente, sobre monitorizacién no invasiva,
espirometria, fuerza de preension de la mano y escala de
Bromage.

RESULTADOS: La media de duracién de las cirugias
mamarias fue de 105 min con depresion motora de los
miembros superiores (p < 0,001), con recuperaciéon motora
aconteciendo alos 117,2 + 51,3 min y la primera manifestacion
de dolor a los 485 + 221,2 min. Las cirugias combinadas, que
tuvieron una duracién media de 165 min, con depresién motora
de los miembros inferiores grado 1, en 40% y grado 2, en 60%
de los pacientes por la escala de Bromage, cuya recuperacion
ocurrié 223,9 £ 57,1 min y la primera manifestacion de dolor en
reposo, a los 555 + 197,9 min. Las funciones pulmonares,
VEF1 (I/seg); PFE (I.min""); CVF (litros) se presentaron
alteradas respectivamente, en 15,20% (p < 0,009); 13,36% (p <
0,029) y 18,09% (p < 0,007), con elevacion de 8,75% del
VEF1/CVF (p < 0,162). Hipotensién arterial (< 30 % de los
valores iniciales) y bradicardia (< 55 bpm) ocurrieron en cinco
pacientes y tremores durante los bloqueos, en trece pacientes.

CONCLUSIONES: Sobre bloqueo toracico alto o cérvico-
toracico con dosis y volumenes reducidos de soluciones
anestésicas, ocurren repercusiones motoras en los miembros
superiores y en las funciones pulmonares. Entre tanto, a juzgar
por observaciones preliminares y del presente estudio, las
alteraciones espirométricas fueron estadisticamente
significativas, pero, sin expresion clinica en la dinamica
respiratoria, siendo esencialmente decurrentes de la paralisis
de los nervios intercostales, mas que del nervio frénico.
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