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in Awake Craniotomy. Case Report
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RESUMO
Santos MCP, Vinagre RCO — Dexmedetomidina para Teste Neuro-
cognitivo em Craniotomia com o Paciente Acordado. Relato de Caso.

JUSTIFICATIVA E OBJETIVOS: As ressecgbes tumorais em dre-
as eloqgtientes do cérebro sao realizadas com mais seguranga uti-
lizando-se testes cognitivos para identificagcdo exata desses locais.
Os pacientes devem estar acordados, confortdveis e colaborativos
para que se identifiquem com clareza as dreas que devem ser pre-
servadas. O objetivo deste relato foi apresentar intervengéo cirdr-
gica realizada com o paciente acordado, utilizando sevoflurano no
periodo inicial, sem intubag&o traqueal e a dexmedetomidina, pos-
teriormente, técnica que permitiu a realizacdo dos testes de avalia-
¢80 motora e da fala.

RELATO DO CASO: Paciente do sexo masculino, 27 anos, esta-
do fisico ASA I, com tumor cerebral. Na sala cirdrgica, sem medi-
cacgéo pré-anestésica, foi administrado midazolam (1 mg), induzida
a anestesia geral com propofol (80 mg). A manuteng&o foi realiza-
da com O,, N,O e sevoflurano sob mascara para pungéo da arte-
ria radial direita, cateterismo vesical e infiltragdo da drea cirdrgica.
Essa fase durou cerca de 20 minutos, com inicio da infusdo de
dexmedetomidina nos dltimos 10 minutos, para manter o nivel de
sedagcdo Ramsay 2. Depois, foi realizado o mapeamento cortical
(75 minutos). Seguiu-se a ressecgdo tumoral, com o paciente
sedado recebendo doses maiores de dexmedetomidina. Observou-
se estabilidades hemodindmica e respiratdria, tendo o procedimen-
to transcorrido sem intercorréncias, com durag&o total de cinco
horas. Apds o término da intervengéo cirtrgica o paciente foi en-
caminhado ao CTI, sem alteragbes neuroldgicas, tendo alta para
a enfermaria no dia seguinte.

CONCLUSOES: A craniotomia com o paciente acordado e o ade-
quado mapeamento das dreas corticais de fala e motora foram
realizados com sucesso, por meio da infusdo continua de dex-
medetomidina. Houve plena satisfagdo do paciente e da equipe ci-
rdrgica com a técnica.
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SUMMARY
Santos MCP, Vinagre RCO — Dexmedetomidine for Neurocognitive
Testing in Awake Craniotomy. Case Report.

BACKGROUND AND OBJECTIVES: Tumor resections in the speech
areas of the brain are more safely done using cognitive tests to de-
termine their exact location. Patients must be awake, comfortable, and
cooperative for the precise identification of the areas to be preserved.
The objective of this report is to present a surgical procedure done
with the patient awake, without endotracheal intubation, using
sevofluorane initially, followed by dexmedetomidine. This technique
allowed the realization of motor and speech evaluation tests.

CASE REPORT: Twenty-seven years old male patient, physical
status ASA |, with a brain tumor. In the operating room, without pre-
anesthetic medication, midazolam (1 mg) was administered, and ge-
neral anesthesia was induced with propofol (80 mg). Maintenance was
done with O,, N,O, and sevofluorane, with a mask, for catheteri-
zation of the right radial artery, introduction of a vesical catheter, and
infiftration of the surgical site. This phase lasted around 20 minutes, and
the infusion of dexmedetomidine was initiated in the last 10 minutes
to maintain a level of sedation Ramsay score 2. Cortical mapping
followed (75 minutes). Afterwards, tumor resection was done while
the patient remained sedated with higher doses of dexmedetomi-
dine. Hemodynamic and respiratory parameters remained stable,
and the procedure was performed without complications, lasting a
total of five hours. After the surgical procedure the patient was
transferred to the ICU. He did not develop any neurological changes,
being discharged to a regular ward the following day.

CONCLUSIONS: Awake craniotomy with the proper mapping of
speech and motor cortical areas was successfully done with the
continuous infusion of dexmedetomidine. Both the patient and the
surgical team were pleased with the technique.

Key Words: DRUGS: dexmedetomidine; SURGERY, Neurosurgery:
craniotomy, cognitive tests.

INTRODUGCAO

As intervengdes cirurgicas em lesdes localizadas em areas
eloglientes do cérebro representam um desafio para ci-
rurgides e anestesiologistas. Muitas dessas lesdes sédo mais
bem demarcadas e retiradas com pacientes acordados, per-
mitindo resposta imediata, quando areas nobres sao estimula-
das. Para tais intervencgdes o paciente deve estar confortavel
durante o procedimento e suficientemente alerta para coo-
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perar e participar dos testes cognitivos realizados ao longo
da demarcacao da area cirurgica no cértex cerebral.

A técnica de sedagdo consciente proporciona ao paciente a
manutencdo da via aérea independente e funcional, além da
capacidade de responder de modo apropriado a estimulos
motores e a comandos verbais, sendo uma das opg¢des
para a realizagdo desses procedimentos?.

Nos momentos cirurgicos de maior estimulo doloroso ou
em momentos em que ndo ha necessidade de colaboragao
do paciente, algumas técnicas de anestesia geral venosa,
inalatdria, ou a associagdo de ambas, sao utilizadas, sen-
do o paciente intubado ou inserida mascara laringea®. Quan-
do essa opgao é a escolhida, necessariamente o paciente
deve ser despertado, extubado ou ter a mascara laringea
retirada, durante o periodo dos testes cognitivos.

A dexmedetomidina é um agonista a,,-adrenérgico que pos-
sui potente acdo hipnética, ansiolitica e analgésica. E capaz
de produzir sedagédo, sem depressao respiratéria, evitando
hipercapnia e hipoxemia*®. Mantém adequada estabilidade
hemodinadmica e inibe a liberagdo dos horménios do
estresse, evitando a administracédo de outros farmacos
adjuvantes. Proporciona um despertar suave e precoce.

O objetivo deste relato foi apresentar a utilizagdo de anestesia
geral para procedimentos cirurgicos invasivos mais doloro-
sos no inicio da anestesia, sem a utilizacdo de intubagéo
traqueal ou mascara laringea e a manutencéo da sedacgao
com dexmedetomidina, com doses baixas, no transcorrer dos
principais tempos cirurgicos, sem a ocorréncia de agitacao
psicomotora, depressdo da respiracdo, alteracdes hemodi-
namicas, sonoléncia excessiva, e, principalmente, sem interferir
na avaliagdo cognitiva necessaria durante o procedimento.

RELATO DO CASO

Paciente do sexo masculino, branco, 27 anos, estado fisi-
co ASA I, com diagndstico de tumor cerebral na regiao
temporoparietal direita, com cerca de 6 cm em seu maior
diametro.

Apresentava crises convulsivas controladas com carbama-
zepina (1.200 mg.d"). Foi indicada a ressec¢édo do tumor
cuja hipotese diagnostica era glioma.

O paciente ndo recebeu medicagédo pré-anestésica na manha
da intervencao cirdrgica, sendo recebido na sala acordado,
lucido, orientado e cooperativo. Foi monitorizado com pressao
arterial ndo-invasiva, cardioscopio e oximetro de pulso, sendo
realizada vendclise no membro superior direito com cateter
periférico 16G. Apos sedagdo com midazolam (1 mg), foram
administrados cefazolina (2 g), dexametasona (10 mg),
droperidol (1,25 mg) e metoclopramida (10 mg), iniciando-
se a seguir a indugdo de anestesia geral com propofol (80
mg) e mantida ventilagdo assistida sob mascara facial com
oxigénio (O,) oxido nitroso (N,O) e sevoflurano. Sob anes-
tesia geral foram realizados cateterizacao da artéria radial
direita, cateterismo vesical e outro acesso venoso periféri-
€0 no membro superior esquerdo com cateter 16G.
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Ainda nessa fase foi realizada infiltragcdo no local da incisdo
cirirgica com solugéo de bupivacaina a 0,33% e adrenalina
1:200.000. O paciente foi posicionado sobre um coxim co-
locado sob o pescogo e o ombro do lado a ser operado, para
aliviar a tenséo sobre eles e tornar o posicionamento con-
fortavel. As pernas foram fletidas e apoiadas sobre um tra-
vesseiro. Esses procedimentos duraram cerca de 20
minutos, sendo iniciada a infusdo da dexmedetomidina nos
Ultimos 10 minutos.

A intervengao cirurgica foi iniciada apenas apds o despertar
do paciente, que neste momento encontrava-se levemente
sedado (Ramsay 2) sob efeito da dexmedetomidina (0,2
ug.kg'.h") iniciada no periodo de anestesia geral. Durante
a craniotomia, que durou cerca de 50 minutos, o paciente foi
sedado, sendo capaz de responder a estimulos verbais quan-
do estimulado (Ramsay 3) com dexmedetomidina em doses
que variaram de 0,2 a 0,4 pug.kg™.h".

O tempo de eletroestimulagdo para 0 mapeamento cortical
foi de aproximadamente 1 hora e 15 minutos. Durante esse
periodo o paciente foi mantido sob sedagédo consciente,
sendo estimulado a falar e a mover os membros, com doses
de dexmedetomidina que variaram de 0,1 a 0,3 pg.kg™.h™
(Ramsay 2). A estimulagdo e o mapeamento das areas
corticais motora e da fala foram realizados com sucesso,
sendo entéo iniciado o procedimento cirdrgico, propriamente
dito, para ressecg¢ao do tumor.

Durante a fase de ressecc¢ao tumoral, que durou cerca de
2 horas e 15 minutos, a sedagéo foi mantida com dexme-
detomidina (0,2 a 0,6 ug.kg'.h"), sendo a maior concentra-
¢éo utilizada nos 70 minutos finais (0,5 a 0,6 ug.kg'.h),
ja em fase de fechamento cirurgico. Foi mantido sedado
ao longo de todo este periodo apresentando escala de
Ramsay 3.

Com relagdo aos parametros hemodinadmicos de admisséo
na sala de cirurgia, foi observada redugéo da presséao arte-
rial média de 85 mmHg para 70 mmHg, valor em torno do
qual manteve-se durante todo o procedimento, e manuten-
¢ao da frequéncia cardiaca em torno de 75 a 80 bpm. Nao
houve intercorréncias durante o procedimento anestésico-
cirdrgico.

Durante o procedimento nao foi observado intumescimento
cerebral ou edema detectavel por visdo direta. Nao houve
infusdo de manitol. Foi colhida gasometria arterial, apos
quatro horas da incisdao da pele, cujo resultado foi pH de
7,39, pO, de 153 mmHg e pCO, de 32 mmHg. A durag&o do
procedimento anestésico foi de cinco horas.

O paciente chegou ao centro de terapia intensiva acordado,
lucido e orientado, com parametros hemodinamicos esta-
veis, sem déficits neuroldgicos, tendo tido alta para enfer-
maria no dia seguinte.

DISCUSSAO

A anestesia para craniotomia com paciente acordado é rea-
lizada ha muitos anos de varias formas, que incluem des-
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de a anestesia local associada ou ndo a sedagéo até a
anestesia geral, sendo o paciente despertado durante o pe-
riodo em que é realizado o mapeamento cortical ao redor da
area tumoral®®.

Varias técnicas de sedacgao sao utilizadas, com o emprego
de fentanil, associado ou nao ao droperidol ou ao propofol,
€, mais recentemente, o alfentanil e o remifentanil em conjunto
ou ndo com o propofol. Quando a escolha é a anestesia ge-
ral, os farmacos venosos utilizados séo principalmente as-
sociagdes de opidides com propofol. A anestesia inalatéria
com utilizacdo de anestésicos inalatorios de rapida elimina-
céo vem sendo preferida nos relatos mais recentes, sendo
descontinuados no momento dos testes cognitivos, para
que o paciente, lucido, possa responder. As combinagtes
inalatérias mais usadas atualmente sédo sevoflurano ou
desflurano com 6xido nitroso e oxigénio, objetivando um
despertar rapido, sem agitacdo e com respostas precisas
durante eletroestimulagéao*s.

As indicacdes para a utilizacdo de testes cognitivos em
ressecgOes tumorais visando, principalmente, a identifica-
¢ao das areas da fala e motora sao as ressecgdes proximas
a elas (areas 4/6 de Broadman’s e ressecgdes envolvendo
0s 5 cm anteriores do cértex frontal, respectivamente)'. Du-
rante a estimulagao elétrica é solicitado ao paciente que res-
ponda a algumas perguntas para que se observe alteragéo
da fala nesse momento. Quando da estimulagdo de areas
motoras observa-se, da mesma forma, a ocorréncia de mo-
vimentos involuntarios nas regides referentes aos locais de
eletroestimulagao, podendo entdo ser delimitada com segu-
rangca a margem de ressecc¢ao do tumor.

Os pacientes com dificuldades de comunicacgéo (disfa-
sicos), confusos, extremamente ansiosos ou com respos-
ta exagerada a dor tém, naturalmente, contra-indicagéo para
realizacdo do procedimento dessa forma, assim como aque-
les que necessitem de posi¢do prona (tumores occipitais),
com lesbes que comprometam a dura-mater (estimulos
algicos mais intensos)” e os portadores de obesidade mor-
bida ou com histérico de refluxo gastroesofagico®.

As complicagbes mais comuns associadas a técnica com
o paciente acordado sdo a agitagao, tontura, nauseas, dor
e convulsdes®™. Pode ocorrer ainda depressao respiratoria,
quando os opidides s&o utilizados, com elevagéo da PaCO,
que pode atingir niveis de 45 a 60 mmHg'", promovendo al-
teragdes circulatdrias encefalicas que dificultardo ou invia-
bilizardo o procedimento cirurgico.

A anestesia geral é escolhida por oferecer conforto, sendo
interrompida no momento dos testes cognitivos e em segui-
da o paciente é novamente anestesiado. Quando a anes-
tesia geral é escolhida, a manutengé@o das vias aéreas é
feita por meio de intubagéo traqueal ou a colocagéo de mas-
cara laringea. No momento em que se deseja o paciente
acordado, os farmacos sdo gradativamente reduzidos, e o
paciente é extubado ou a mascara laringea é retirada, fican-
do apto a participar dos testes*5”.
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Nesse caso optou-se por utilizar anestesia geral nos mo-
mentos iniciais, quando foram realizados os procedimentos
invasivos e dolorosos, como pungdo de artéria radial, intro-
ducéo de sonda vesical e infiltracdo do local da incisédo ci-
rdrgica com anestésico local. A anestesia foi mantida com
mascara facial, em ventilagdo assistida. Com essa opgéao
o paciente permaneceu confortavel e houve redugédo do tempo
para sua monitorizagao e preparo, permitindo um rapido ini-
cio do procedimento cirdrgico. Na fase dos testes cogniti-
vos pode ocorrer, quando da utilizacdo e retirada de céanula
traqueal ou mascara laringea, despertar com agitagao, de-
sorientagdo, nauseas, vomitos, depressao respiratoria e al-
teragdes hemodindmicas com repercussao na circulagédo
encefdlica que podem retardar ou mesmo impedir o anda-
mento adequado dos testes culminando com a necessida-
de de reintubagao ou reintrodugao da mascara laringea.

A eletroestimulagéo é realizada com estimulos bifasicos de
200 a 500 ms, durando de 2 a 5 s, com freqiiéncia de 50 a
70 Hz. Ha risco de crises convulsivas neste momento's7,
com incidéncia entre 16% e 18% nas craniotomias em paci-
entes acordados, assim como incidéncia de nauseas e vo-
mitos em 8% a 50% dos pacientes®.

A dexmedetomidina € um farmaco que teve sua utilizacéo
inicial restrita & sedacdo em unidades de terapia intensiva
por no maximo 24 horas e atualmente vem sendo utilizada
em Anestesiologia de forma crescente, tanto em sedacéo
como adjuvante na anestesia geral. Produz diminuicdo da
dose-dependente, da pressao arterial e da freqiiéncia cardia-
ca como resultado do seu efeito nos receptores o,-adre-
nérgicos Observou-se nesse caso que apesar de existirem
essas alteragdes, a intensidade de diminuicdo dos para-
metros hemodinamicos foi minima. Alguns relatos ja com-
pararam essas alteracbes com as observadas com outras
associagdes de medicamentos por via venosa, e as reper-
cussdes foram menos intensas com o uso de dexmedeto-
midina®'2'3, As alteracdes hemodindmicas minimas
observadas nesse caso coincidem com o efeito observado
com infusbes de doses baixas de dexmedetomidina em
adultos jovens'.

O uso da dexmedetomidina praticamente eliminou a neces-
sidade de outros farmacos adjuvantes para a obtencao de
condi¢cdes satisfatérias para a realizacao desse procedi-
mento cirdrgico, apresentando como vantagens a auséncia
de depressao respiratéria*®'41%, estabilidade hemodinamica
sem a necessidade da utilizacao de farmacos vasopres-
sores demonstrando que pode ser usada como medica-
mento sedativo Unico nestes procedimentos. Corroborando
com o0 que se observou nesse caso, Mack e col. relataram
que a dexmedetomidina permitiu a realizacédo de testes
cognitivos complexos em 10 pacientes, sem complicagdes*.
Ja Bustillo e col. ndo conseguiram resultados satisfatorios,
nas respostas a testes cognitivos, em cinco pacientes. Eles
foram sedados com dexmedetomidina associada a fentanil
e midazolam para embolizagdo endovascular de malfor-
macao arteriovenosa cerebral’”. Nao ficou claro por que o
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objetivo nao foi alcangado, ao contrario de outros rela-
tos*121316 Aparentemente a explicagao reside nos farmacos
e doses usados com relagéo a intensidade do estimulo cirur-
gico. Aparentemente, ainda, pacientes com baixa estimu-
lagéo cirdrgica nao necessitam de doses superiores a 0,05
ug.kg'.h'. Além da dose, a associagio de agonistas o,,-
adrenérgicos a benzodiazepinicos leva a potencializagdo da
sedacgdo, que nos casos relatados por Bustillo e col.?, tive-
ram a participagéo do fentanil como farmaco adjuvante no
inicio do procedimento™®.

Foi apresentado um caso de craniotomia com o paciente
acordado, sem intubagéo traqueal ou insercdo de mascara
laringea, em que foi utilizada a dexmedetomidina em doses
baixas, sem complicagdes. O emprego de anestesia geral
conduzida no inicio do procedimento por meio de mascara
facial e a dexmedetomidina para manutengcédo da sedacao
se mostrou método seguro e suficiente para oferecer con-
forto ao paciente. As condig¢des cirurgicas foram considera-
das ideais pelos cirurgides durante a realizagdo dos testes
cognitivos para mapeamento e resseccao tumoral.

Dexmedetomidine for Neurocognitive
Testing in Awake Craniotomy. Case
Report

Marcelo Cursino Pinto dos Santos, M.D.; Ronaldo Contreras
Oliveira Vinagre, TSA, M.D.

INTRODUCTION

Surgical interventions in the speech areas of the brain pre-
sent a challenge to surgeons and anesthesiologists. Many
of these lesions are better demarcated and removed while
the patient is awake, allowing for prompt responses when
these prime areas are stimulated. For such interventions, the
patient should be comfortable during the procedure and alert
in order to cooperate and to participate in the cognitive tests
realized during the demarcation of the surgical area in the
cerebral cortex'.

The technique of conscious sedation allows the mainte-
nance of independent and functional airways besides the
patient’s ability to respond appropriately to motor stimuli and
verbal orders, being one of the options for the realization of
these procedures?.

During the most painful moments of the surgical procedure
or when there is no need for a patient’'s cooperation, some
techniques of general anesthesia, intravenous, inhalation,
or a combination of both, are used and the patient is in-
tubated or a laryngeal mask is used®. When this technique
is used, the patient has to be awake, extubated or the laryn-
geal mask has to be removed, during the period of cognitive
testing.
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Dexmedetomidine is an o,-adrenergic agonist with potent
hypnotic, ansyolitic and analgesic actions. It causes sedation
without respiratory depression, therefore avoiding hypercapnia
and hypoxemia*5. It maintains adequate hemodynamic
stability and inhibits the secretion of stress hormones, avoi-
ding the administration of other adjuvant drugs. It also pro-
vides an easy and early awakening.

The objective of this case report was to present the use of
general anesthesia for invasive surgical procedures that are
more painful in the beginning, without the need of tracheal
intubation or laryngeal mask, and maintaining sedation with
low dexmedetomidine dose during the main surgical periods,
avoiding the development of psychomotor agitation, respi-
ratory depression, hemodynamic changes, excessive slee-
piness and, especially, without interfering with the cognitive
evaluation necessary during the procedure.

CASE REPORT

Twenty-seven years old male patient, white, physical status
ASA |, with a diagnosis of a cerebral tumor in the right tem-
poroparietal region measuring 6 cm in its larger diameter.
He presented seizures controlled by carbamazepine (1,200
mg.d"). Tumor resection was indicated; it was diagnosed as
a probable glioma.

The patient did not receive premedication in the morning.
Upon arrival in the operating room the patient was awake,
alert, oriented, and cooperative. Monitoring included non-
invasive blood pressure, cardioscope, and pulse oxymeter;
venipuncture was done in the right upper limb with a 16G
peripheral catheter. After sedation with midazolam (1 mg),
cefazoline (2 g), dexametasone (10 mg), droperidol (1.25
mg), and metoclopramide (10 mg) were administered. Ge-
neral anesthesia was then initiated with propofol (80 mg),
and the patient was under assisted ventilation with a face
mask with oxygen (O,), nitrous oxide (N,0O), and sevoflurane.
Catheterization of the right radial artery, insertion of a vesical
catheter, and another venipuncture in the left upper limb with
a 16G catheter were done while the patient was under ge-
neral anesthesia.

Infiltration of the area of the surgical incision with 0.33%
bupivacaine and adrenaline 1:200,000 was also done in this
initial phase. A cushion was placed under the patient’s neck
and shoulder on the side to be operated to relieve the tension
in this area and provide a comfortable position. His legs were
flexed and a pillow placed under them. These procedures
lasted around 20 minutes. The infusion of dexmedetomidine
was initiated in the last 10 minutes.

The surgical intervention was initiated after the patient
awakened; at this moment, he was slightly sedated (Ramsay
2), under the influence of dexmedetomidine (0.2 pug.kg'.h")
that was started during the period of general anesthesia. Du-
ring craniotomy, which lasted approximately 50 minutes, the
patient was sedated, being capable of reacting to verbal
stimuli (Ramsay 3), with dexmedetomidine in doses varying
from 0.2 to 0.4 ug.kg'.h".
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Electro-stimulation for cortical mapping lasted approximately
1 hour and 15 minutes. During this time the patient was
conscious, but under sedation, being stimulated to speak
and move his limbs; the doses of dexmedetomidine were in
the range of 0.1 to 0.3 pug.kg'.h' (Ramsay 2). The stimu-
lation and mapping of motor and speech cortical areas were
successfully done. Afterwards, the surgical procedure per se,
for resection of the tumor, was initiated.

During tumor resection, which lasted approximately 2 hours
and 15 minutes, sedation was maintained with dexmedeto-
midine (0.2 to 0.6 ug.kg'.h"") and the highest concentration
was used in the last 70 minutes (0.5 to 0.6 ug.kg™.h"), in the
phase of closure of the surgical site. The patient was
sedated during this period, maintaining a Ramsay level 3.
Regarding the hemodynamic parameters, there was a re-
duction in mean arterial pressure from 85 mmHg to 70 mmHg
when compared to the values obtained upon admission to
the operating room. This lower level was maintained throug-
hout the procedure; heart rate remained stable, around 75 to
80 bpm. There were no complications during the anesthetic-
surgical procedure.

Cerebral edema detected by the naked eye was not observed
during the procedure. Mannitol was not infused. Four hours
after incision of the skin, arterial blood was drawn for ABGs,
which showed pH 7.39, pO, 152 mmHg, and pCO, 32 mmHg.
The anesthetic procedure lasted five hours.

Upon arrival to the intensive care unit, the patient was awake,
alert, and oriented; his hemodynamic parameters were
stable; he showed no neurological deficits. He was dischar-
ged to the regular ward the following day.

DISCUSSION

Anesthesia for awake craniotomy has been done for many
years using a number of techniques, from local anesthesia
associated or not with sedation to general anesthesia, in
which the patient is awake during the period that cortical
mapping around the tumor area is done3®.

Several sedation techniques are used, including fentanil
alone or with droperidol or propofol and, more recently,
fentanil and remifentanil with or without propofol. When ge-
neral anesthesia is chosen, the intravenous drugs used are
mainly the association of opioids and propofol. Recent
reports have shown a preference for inhaled anesthesia with
drugs that are rapidly eliminated, which are discontinued
during the cognitive tests, allowing the patient to cooperate
with them. The inhaled combinations used more often are
sevoflurane or desflurane with nitrous oxide and oxygen,
aiming at a quick awakening, without agitation, and with pre-
cise answers during electro-stimulation*®.

The indications for cognitive testing in tumor resections to
identify speech and motor areas include resections near
those areas (Broadman’s 4/6 areas and resections including
the anterior 5 cm of the frontal cortex, respectively)'. During
electrical stimulation the patient is asked to answer a few
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questions to observe any change in speech at this moment.
When stimulating motor areas, the patient is observed for
involuntary movements in the regions corresponding to the
areas stimulated, allowing the safe delimitation of the mar-
gins of the tumor to be resected.

This procedure is obviously contraindicated in patients with
difficulty to speak (dysphasic), confused, extremely anxious,
or with exaggerated response to pain, as well as those who
need to be in a prone position (occipital tumors), with lesions
affecting the dura mater (strong pain stimuli)’, and patients with
morbid obesity or with a history of gastroesophageal refluxé.
The complications most commonly associated with this tech-
nique are agitation, dizziness, nausea, and seizures®'°. Res-
piratory depression, with increased PaCO, that may reach 45
to 60 mmHg", leading to circulatory changes in the brain,
which may make the surgical procedure difficult or impos-
sible to make, may occur with the use of opioids.

General anesthesia is chosen because it provides comfort,
can be interrupted for the cognitive testing following which the
patient is anesthetized once again. When general anes-
thesia is used, the airways are maintained through tracheal
intubation or a laryngeal mask. When the patient needs to be
awake, the dose of the drugs is reduced, the patient is
extubated or the laryngeal mask is removed, and the patient
is capable to take part in the testing*s”.

In this case, we chose to use general anesthesia initially,
when invasive and painful procedures were done, such as
puncture of the radial artery, insertion of a vesical catheter, and
infiltration of the site of surgical incision with a local anesthetic.
While under general anesthesia, the patient remained on
assisted ventilation with a face mask. With this option, the
patient remained comfortable, with a reduction in the time
taken for his monitoring and preparation, allowing for prompt
beginning of the surgical procedure. During the cognitive
testing phase, when a tracheal tube or laryngeal mask is used
and removed, the patient can awake agitated, disoriented,
nauseous, and there may be respiratory depression and
hemodynamic changes that can affect the brain circulation.
These reactions may delay or even hinder the adequate
evolution of the testing and culminate with the need for
reintubation or reintroduction of the laryngeal mask.
Electro-stimulation is done with biphasic stimuli of 200 to 500
ms, lasting 2 to 5 s, with a frequency of 50 to 70 Hz. At this
moment there is risk of seizures™7, with an incidence between
16% and 18% in awake craniotomies, as well as the incidence
of nausea and vomiting in 8% to 50% of the patients®.
Dexmedetomidine, a drug that was initially restricted to se-
dation in intensive care units for no more than 24 hours, is
currently increasingly used in Anesthesiology, both in sedation
and as adjuvant of general anesthesia. It produces dose-de-
pendent reduction in blood pressure and heart rate due to its
actions on a,,-adrenergic receptors. Despite those effects, the
intensity variation of the hemodynamic parameters observed in
this case was minimal. Some studies have compared those
changes to the ones observed with other associations of
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intravenous drugs, showing that the repercussions were
less severe with dexmedetomidine®'>'3, The small hemody-
namic changes observed in this case are in agreement with
the effects observed with infusion of low doses of dexmede-
tomidine in young adults'.

The use of dexmedetomidine almost eliminated the need to
use adjuvant drugs to obtain satisfactory conditions for this
surgical procedure, which has several benefits, such as lack
of respiratory depression*®'1' provides hemodynamic
stability without the need of vasopressor drugs, indicating that
it can be used as the sole sedative medication. Confirming
what was observed in this case, Mack et al. reported that
dexmedetomidine allowed the realization of complex cognitive
testing in 10 patients without complications®. However, Bustillo
et al. did not have satisfactory results in the responses to
cognitive tests in five patients. They were sedated with
dexmedetomidine associated with fentanil and midazolam
for intravascular embolization of cerebral arterial-venous mal-
formation'. It wasn’t clear why the goal was not achieved,
unlike other reports*'21316_ |t seems that the reason lies in the
drugs and doses used in relation to the intensity of the sur-
gical stimulus. It also seems that patients with low surgical
stimulation do not need doses higher than 0.05 ug.Kg'.h.
Besides the dose, it seems that the association of o, -adre-
nergic drugs with benzodiazepines increases the sedation,
and in the cases reported by Bustillo et al."” fentanil was
used as adjuvant in the beginning of the procedure.

We presented a case of awake craniotomy without endotra-
cheal intubation or insertion of a laryngeal mask, in which
low doses of dexmedetomidine were used without compli-
cations. The use of general anesthesia in the beginning of
the procedure using a face mask and dexmedetomidine to
maintain sedation proved to be a safe method and capable
of providing comfort for the patient. Surgical conditions were
deemed ideal by the surgeons during the period of cognitive
testing for mapping and tumor resection.
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RESUMEN
Santos MCP, Vinagre RCO — Dexmedetomidina para Prueba Neuro-
cognitiva en Craniotomia con el Paciente Despierto. Relato de Caso.

JUSTIFICATIVA Y OBJETIVOS: Las resecciones tumorales en dre-
as elocuentes del cerebro son realizadas con mas seguridad uti-
lizando pruebas cognitivas para la identificacion exacta de esos
locales. Los pacientes deben estar despiertos, comodos y con
deseos de colaborar para que se identifiquen claramente las dre-
as que deben ser preservadas. El objetivo de este relato fue el de
presentar intervencion quirdrgica realizada con el paciente des-
pierto, utilizando sevoflurano en el periodo inicial, sin intubacion
traqueal y la dexmedetomidina, posteriormente, técnica que permitio
la realizacion de las pruebas de evaluacion motora y del habla.

RELATO DEL CASO: Paciente del sexo masculino, 27 afnos, esta-
do fisico ASA I, con tumor cerebral. En la sala quirdrgica, sin me-
dicacion preanestésica, se le administré midazolam (1 mg), inducida
la anestesia general con propofol (80 mg). El mantenimiento se rea-
liza con O, N,O y sevoflurano bajo mascara para puncion de la
arteria radial derecha, cateterismo vesical e infiltracion del drea
quirdrgica. Esa fase durd aproximadamente 20 minutos, con inicio
de la infusion de dexmedetomidina en los ultimos 10 minutos, para
mantener un nivel de sedacion Ramsay 2. Subsecuentemente se
realizd el mapeo cortical (75 minutos). En seguida la reseccion
tumoral, con el paciente sedado recibiendo dosis mayores de
dexmedetomidina. Se observd una estabilidad hemodindmica y
respiratoria, habiéndose dado el procedimiento sin incidencias, con
duracion total de cinco horas. Después el término de la intervencion
quirdrgica el paciente fue llevado al CTl, sin alteraciones neurold-
gicas, y le fue dada el alta para enfermeria al dia siguiente.

CONCLUSIONES: La craniotomia con el paciente despierto, adecua-
do mapeo de las dreas corticales del habla y motora fue realizado con
éxito, a través de la infusion continua de dexmedetomidina. Hubo una
plena satisfaccion del paciente y del equipo quirdrgico con la técnica.
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