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RESUMO

Neves JENP, Sant’Anna RS, Almeida JR, Saldanha RM, Maga-
Ihdes MG - Anestesia Venosa Total em Paciente Portador de
Osteogénesis Imperfecta. Relato de Caso

JUSTIFICATIVA E OBJETIVOS: A Osteogénesis Imperfecta é
uma doencga genética rara do tecido conjuntivo, com
prevaléncia de 1/10000, que primariamente envolve a
ossificagdo endocondral, resultando em ossos frageis,
multiplas fraturas e deformidades esqueléticas. O objetivo
desse artigo foi relatar um caso de paciente portador de
Osteogenesis Imperfecta, submetido a anestesia venosa total
para tratamento cirurgico de fratura de fémur.

RELATO DO CASO: Paciente do sexo masculino, 15 anos, 41
kg, 140 cm, com histéria de Osteogénesis Imperfecta e
cardiopatia, programado para tratamento cirtrgico de fratura
do fémur. Na sala de operagéo foi monitorizado com ECG, FC,
PANI e SpO, e submetido a anestesia geral venosa total com
propofol, alfentanil e cisatracurio. Apés IOT, foi acrescentada
monitorizagdo da PegrCO, e da temperatura esofagica. No
periodo intra-operatoério e na sala de recuperacgéao
poés-anestésica ndo apresentou complicagbes. Teve alta
hospitalar no 5° dia de pés-operatorio.

CONCLUSOES: O presente relato mostrou boa evolugéo intra
e pos-operatéria de paciente com Osteogénesis Imperfecta
submetido a anestesia geral venosa total. A complexidade da
doenga mostrou a necessidade de avaliagdo e monitorizagdo
adequada pelo anestesiologista.

Unitermos: ANESTESIA, Venosa: total; DOENCAS:
Osteogénesis Imperfecta

SUMMARY

Neves JFNP, Sant’Anna RS, Almeida JR, Saldanha RM, Maga-
lhdes MG - Total Intravenous Anesthesia in Osteogenesis
Imperfecta Patient. Case Report

BACKGROUND AND OBJECTIVES: Osteogenesis
Imperfecta is an uncommon genetic connective tissue disease
with prevalence of 1/10000, primarily involving endochondral
ossification, resulting in brittle bones, multiple fractures and
skeletal deformities. This article aimed at reporting a case of
Osteogenesis Imperfecta patient submitted to total intravenous
anesthesia for fractured femur surgical repair.

CASE REPORT: Male patient, 15 years old, 41 kg, 140 cm, with
history of Osteogenesis Imperfecta and cardiopathy, scheduled
for fractured femur surgical repair. In the operating room patient
was monitored with ECG, HR, NIBP and SpO; and was submit-
ted to total intravenous anesthesia with propofol, alfentanil and
cisatracurium. Monitoring of PerCO, and esophageal tempera-
ture was introduced after Tl. There have been no complications
both in the intraoperative period and in the post-anesthetic care
unit. Patient was discharged 5 days later.

CONCLUSIONS: This report has shown satisfactory intra and
postoperative evolution of Osteogenesis Imperfecta patient
submitted to total intravenous general anesthesia. Disease
complexity has shown the need for anesthesiologist’s adequate
evaluation and monitoring.

Key Words: ANESTHESIA, Intravenous: total; DISEASES:
Osteogenesis Imperfecta

INTRODUGAO

Osteogénesis Imperfecta € uma doenga genética rara
do tecido conjuntivo, com prevaléncia de 1/10000, que
primariamente envolve a ossificagdo endocondral, resul-
tando em fragilidade 6ssea, multiplas fraturas e deformida-
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des esqueléticas A mutagado de um ou dois genes tipo 1
do colageno, COL1A1 ou COL1A2 ' leva a sintese anormal
do colageno tipo 1, que é a proteina predominante na matriz
o6ssea, levando a osteopenia *°.

A Osteogénesis Imperfecta é classicamente dividida em 4 ti-
pos, de acordo com a gravidade clinica: | - compromete paci-
entessemmaiores deformidades ésseas;|l-éomaisgravee
os pacientes falecemno periodo perinatal; Ill - pacientes afe-
tados em grau moderado a grave, sendo a forma mais grave
emcriancaselV-grupoheterogéneo, variandoagravidadee
as caracteristicas clinicas 7. Contudo, a utilizag&o de téc-
nicas paraanalise de DNAtem permitido constatarem varias
ocasides, a existéncia de pacientes que, apesar de clinica-
mente diagnosticados como portadores de Osteogénesis
Imperfecta, nao apresentam mutagdes nos genes que codifi-
cam aproducao de colageno 6. Assim existem pacientes que
sofrem dachamada Osteogénesis Imperfectacomformacao
de calos hipertroficos, com pseudoglioma e aforma rizoméli-

ca®.
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ANESTESIA VENOSA TOTAL EM PACIENTE PORTADOR DE OSTEOGENESIS IMPERFECTA. RELATO DE CASO

O objetivo deste artigo foi relatar um caso de paciente porta-
dor de Osteogénesis Imperfecta, submetido a anestesia ve-
nosa total para tratamento cirurgico de fratura de fémur.

RELATO DO CASO

Paciente do sexo masculino, 15anos, 41 kg, 140 cm, progra-
mado para tratamento cirdrgico de fratura de fémur. Na avali-
agao pré-anestésica apresentava historia de Osteogénesis
Imperfecta, cardiopatia e em uso de vitamina D (125 Ul/dia),
calcio (500 mg/dia) e alendronato sddico (10 mg/dia). Apre-
sentava-se tranquilo, eupnéico, hidratado, mucosas normo-
coradas, anictérico, pressao arterial de 110 x 60 mmHg, fre-
gléncia cardiaca de 96 bpm. Os exames complementares
mostraram hemoglobina de 14,8 g.dI”", hematécrito 45,3%,
leucometria de 16600/mm?, glicemia de 100 mg.dI”", plaque-
tas de 266000/mm® e ecocardiograma com insuficiéncia
mitral e tricuspide leves, pericardio sem alteragdes e fungédo
sistolica normal do ventriculo esquerdo.

Na chegada a sala de operagéo, foi feita monitorizagdo com
eletrocardiograma (MC5), frequéncia cardiaca, saturacao
periféricadahemoglobinapelooxigénio (SpO,)e pressaoar-
terial ndo-invasiva (PANI) com medida de 5 em 5 minutos,
com os dados apresentando-se dentro dos limites da norma-
lidade. Foifeita pungédo venosa com cateter 18G, hidratagdo
com solucao de Ringer com lactato, indugdo da anestesia
com propofol (100 mg), alfentanil (2000 ug) e cisatracurio (6
mg), por via venosa. A intubagao traqueal foi realizada com
tubode 7,5 mm de diametro interno. Aseguir, foi acrescenta-
da monitorizagéo do gas carbdnico expirado (PerCO,) e da
temperaturaesofagica. Aanestesiafoimantida com propofol
(3,5ug.ml")eminfusaoalvo-controlada, com boaestabilida-
de cardiovascular durante o periodo intra-operatorio. Ao tér-
mino do procedimento cirdrgico, o paciente foi medicado
com atropina (500 pg), neostigmina (1 mg), metoclopramida
(10mg)enalbufina(10mg), porviavenosa. Apés extubagéo,
o paciente foi encaminhado para a sala de recuperagao
pos-anestésica, com manutencao dos mesmos cuidados de
monitorizagéo do periodo intra-operatério.(ECG, FC, PANI,
SpO, e temperatura axilar), oxigenioterapia nasal (31.min™"),
permanecendo por 120 minutos sem intercorréncias. Alta
hospitalar foi dada no 5° dia do pds-operatoério.

DISCUSSAO

Na abordagem terapéutica ortopédica para Osteogénesis
Imperfecta existem trés possiveis areas de atuagdo: medidas
para prevengdo no numero de fraturas, tratamento de fraturas e
corregao cirurgica de deformidades 6, sendo necessaria utiliza-
¢ao da anestesia nas duas Ultimas alternativas.

Anormalidades anatdémicas e fisioldgicas podem determinar
problemas durante o ato cirtrgico °. Embora clinicamente a
Osteogénesis Imperfectase caracterize poruma triade com-
posta por ossos frageis, esclerdticas azuladas e perda ou di-
minui¢cdo da audicdo, existem varias possibilidades agra-
vantes, dependendo da presencga de doengas associadas.
Cardiopatias congénitas, les6esvalvares, litiaserenal, anor-
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malidades neuroldgicas, disturbios metabdlicos, disfungédo
plaquetaria, cor pulmonale, doencgas articulares, dermatolé-
gicas e odontolégicas podem fazer parte do quadro clinico
' Assim, a avaliagdo pré-operatéria deve ser bastante
criteriosa.

As dificuldades da anestesia se iniciam desde a selegdo da
técnica, pois os pacientes com Osteogénesis Imperfectatém
tendéncia a desenvolver hipertermia que pode ser maligna
5 e anormalidades anatémicas que podem dificultar a reali-
zagao da anestesia regional. Vogel e col. ?relataram aneste-
sia em duas gestantes complicadas com Osteogénesis
Imperfecta grave, em que uma delas foi submetida a bloque-
io peridural continuo com lidocaina a 2%, fentanil (50 ug) e
epinefrina 1:200.000, em doses fracionadas com o objetivo
de atingir bloqueio sensitivo em T4 e a cesariana decorreu
semcomplicagdes. Apresengade deformidades como a cifo-
escoliose predispde amaior possibilidade de perfuragao aci-
dental da dura-mater, a baixa estatura dificulta a previsao
para o nivel do bloqueio sensitivo e coagulopatias e altera-
¢oes plaquetarias devem ser consideradas para a indicagéo
da anestesia regional °.

Na anestesia geral, podem ocorrer duvidas na selegédo dos
agentes e dificuldade para intubacéo traqueal. Na escolha
dos agentes, a técnica venosa tem sido proposta porque
agentes inalatérios e succinilcolina podem desencadear hi-
pertermia maligna ".

A facies tipica da Osteogénesis Imperfecta, com pescogo
curto, projecdes temporal e occipital, e mandibula proemi-
nente podelevaradificuldades paraintubacaotraqueal. Fra-
turas de coluna cervical, de mandibula, dentarias, contusao
de mucosas e hemorragias sdo complicacdes possiveis
apos varias tentativas de intubagao traqueal *°. A mascara
laringea apresenta-se como uma boa alternativa nessa situ-
acao porque pode ser inserida com o paciente em posigao
cervical neutra, sendo um método util e facil para a manuten-
caodaviaaérea®, porque evita a estimulacdo simpatico-car-
diacadalaringoscopia, o que pode ser desejavel em pacien-
tes com cardiopatia associada °.

Cuidados com a manipulagao e a monitorizagdo também de-
vem ser considerados. O posicionamento do paciente na
mesa cirurgica deve ser cuidadoso com areas sujeitas a com-
pressao protegidas. Autilizagédo de torniquete ou manguito de
pressao pode levar afraturas e/ou trauma vascular e tecidual.
Acanulizagao arterial paramedida da pressédo deve ser prefe-
rida em pacientes com Osteogénesis Imperfecta grave °.
Ahemorragia € uma complicacéo possivel na Osteogénesis
Imperfecta® em 10% a 30% dos pacientes *, porque o defeito
no colagenoresultaemtecidos friaveis, pequenos vasos que
nao contraem adequadamente, resposta plaquetaria defi-
ciente e diminuic&o no fator VIII *. A predisposicdo a hemor-
ragia € multifatorial e os fatores relacionados a coagulagéo
intravascular disseminada sdo numerosos **.
Naavaliagédo pré-operatoria, ahistériade purpurarecorrente
pode serumindicativode anormalidade nacoagulagao. Exa-
mes complementares, inclusive o tromboelastograma, po-
demnaoseruteis paraanteverapossibilidade de hemorra-
gias **.
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TOTAL INTRAVENOUS ANESTHESIA IN OSTEOGENESIS IMPERFECTA PATIENT. CASE REPORT

Adesmopressina, analogo sintético do hormonio antidiuréti-
co, pode melhorar a fungao plaquetaria e diminuir a perda
sanglinea ®. Adesmopressinatem significativo efeito antidi-
urético mediado por receptores via V2 e pouco ou nenhum
efeito vasoconstritor. O efeito via V2 causa nas células endo-
teliais liberagao do fatorde von Willebrand, ativagao do plas-
minogénio tissular e do fator VIII:C ®. O efeito hemostatico
ocorre quase que imediatamente apos dose venosa de 0,3
pg.kg'1 ,que deve serinfundida porum periodo de 20 minutos
paraevitarhipotensaoarterial. Os efeitos colateraisincluem:
rubor facial, cefaléia, hipotensao arterial, taquicardia e pos-
sibilidade de trombose .

O efeito antidiurético dificulta a avaliagdo do volume intra-
vascular e ha relatos de hiponatremia e convulsdes, princi-
palmente em pacientes pediatricos °.

O presenterelato mostrou boa evolugéointra e pés-operaté-
ria do paciente com Osteogénesis Imperfecta submetido a
anestesiavenosatotal paratratamentodefraturade fémur. A
complexidade dadoengamostraanecessidade de avaliagdo
e monitorizagdo adequada pelo anestesiologista.

Total Intravenous Anesthesia in Osteoge-
nesis Imperfecta Patient. Case Report

José Francisco Nunes Pereira das Neves, TSA, M.D;
Roberto Silva Sant’Anna, M.D.; Jodo Rosa de Almeida,
M.D.; Rodrigo Machado Saldanha, TSA, M.D.; Marcos
Gongalves Magalhaes, M.D.

INTRODUCTION

Osteogenesis Imperfecta is an uncommon genetic connec-
tive tissue disease with prevalence of 1/10000, primarily in-
volving endochondral ossification, resulting in brittle bones,
multiple fractures and skeletal deformities '*. Mutation of
one or two type 1 collagen genes, COL1A1 or COL1A2 ',
leads to abnormal synthesis of type 1 collagen, which is the
predominantbone matrix protein, Ieadingtoosteopeniaa‘s.
Osteogenesis Imperfecta is classically divided in 4 types,
according to clinical severity: | - affects patients without
major bone deformities; Il - the most severe and patients
die in the perinatal period; Ill - moderately to severely af-
fected patients, being most severe in children; IV - hetero-
geneous group, with variable severity and clinical charac-
teristics 2®’. DNA analysis techniques, however, have
shown in several cases the existence of patients who, al-
though clinically diagnosed as Osteogenesis Imperfecta,
have no mutations in genes coding collagen production °.
So, there are patients suffering from the so-called
Osteogenesis Imperfecta with hypertrophic callus, with
pseudoglioma and rhizomelia °.

This article aimed at reporting a case of Osteogenesis
Imperfecta patient submitted to total intravenous anesthesia
for fractured femur surgical repair.
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CASE REPORT

Male patient, 15 years old, 41 kg, 140 cm, scheduled for frac-
tured femur surgical repair. At preanesthetic evaluation pa-
tient presented history of Osteogenesis Imperfecta,
cardiopathy and use of vitamin D (125 UL/day), calcium (500
mg/day) and sodium alendronate (10 mg/day). Patient was
relaxed, eupneic, hydrated, normally colored mucosa,
anicteric, blood pressure 110 x 60 mmHg, heart rate = 96
bpm. Subsidiary exams revealed hemoglobin = 14.8 g.dL™,
hematocrit = 45.3%, leucometry = 16600/mm?, glycemia =
100 mg.dL™, platelets = 266000/mm?® and echocardiogram
with mild mitral and tricuspid failure, unchanged pericardium
and normal left ventricle systolic function.

Monitoring in the operating room consisted of EEG (MC5),
heart rate, peripheral oxyhemoglobin saturation (SpO;) and
noninvasive blood pressure (NIBP) measured at 5-minutein-
tervals, with data within normality range. Venous puncture
was achieved with 18G catheter, hydration with lactated
Ringer’s solution and anesthesia was induced with intrave-
nous propofol (100 mg), alfentanil (2000 pg) and
cisatracurium (6 mg). Tracheal intubation was performed
with 7.5 mm internal diameter tube.

Then, monitoring was complemented with end tidal CO,
(PerCO,) and esophageal temperature. Anesthesia was
maintained with target-controlled propofol infusion (3.5
ug.mL™"), with satisfactory intraoperative cardiovascular sta-
bility. At surgery completion, patient was medicated with in-
travenous atropine (500 pg), neostigmine (1 mg),
metoclopramide (10 mg) and nalbuphine (10 mg). After
extubation patient was referred to the post-anesthetic care
unit with maintenance of the same intraoperative monitoring
care (ECG, HR, NIBP, SpO;and axillary temperature) and na-
sal oxygen therapy (3 L.min™"), where he has remained for
120 minutes without intercurrences. Patient was discharged
in the 5" postoperative day.

DISCUSSION

There are three possible areas for orthopedic Osteogenesis
Imperfecta therapeutic approach: measures to prevent the
number of fractures, treatment of fractures, and surgical re-
pairofdeformitiese;anesthesiais neededforthetwo latter.
Anatomic and physiologic abnormalities may determine
intraoperative problems °. Although being clinically charac-
terized by a triad made up of brittle bones, bluish sclera and
hearing loss or impairment, there are several aggravating
possibilities for Osteogenesis Imperfecta, depending on as-
sociated diseases. Congenital cardiopathies, valve injuries,
renal lithiasis, neurological disorders, metabolic disorders,
platelet dysfunction, cor pulmonale, joint, dermatologic and
dental diseases may be part of clinical presentation '. So,
preoperative evaluation should be very judicious.
Anesthetic difficulties start from the choice of the technique
because Osteogenesis Imperfecta patients have a trend to
develop hyperthermia, which may be malignant *°, and ana-
tomic abnormalities may complicate regional anesthetic in-

Revista Brasileira de Anestesiologia
Vol. 54, N° 5, Setembro - Outubro, 2004



NEVES, SANT'ANNA, ALMEIDA ET AL

duction. Vogel etal. 2have reported anesthesia in two severe
Osteogenesis Imperfecta pregnant patients, one of them
submitted to continuous epidural block with 2% lidocaine,
fentanyl (50 pg) and 1:200,000 epinephrine in fractional
doses aiming at reaching sensory block in T4, and cesarean
section went on without complications. The presence of de-
formities, such as kyphoscoliosis, predisposes to a higher
chance of accidental dural puncture, low stature makes diffi-
cult the estimate of sensory block level, and coagulopathies
and platelet changes should be considered for the indication
of regional anesthesia 2

Ingeneral anesthesiathere may be questions aboutagents and
difficult tracheal intubation. In choosing agents, intravenous
technique has been proposed because inhalational agents and
succinylcholine may trigger malignant hyperthermia *.
Typical Osteogenesis Imperfecta facies, with short neck,
temporal and occipital projections, and prominent mandible,
may lead to difficult tracheal intubation. Fractured cervical
spine, mandible and teeth, mucosal contusions and hemor-
rhages are possible complications after several tracheal
intubation attempts *°. Laryngeal mask is a good alternative
for this situation because it may be inserted with patient in
neutral cervical position, being a useful and easy method for
airway maintenance ° because it prevents laryngoscopy
sympathico-cardiac stimulation, which may be desirable for
patients with associated cardiopathy 5,

Care with manipulation and monitoring should also be con-
sidered. Patients should be carefully positioned on the oper-
ating table with protection of areas subject to compression.
Tourniquet or pressure cuffs may lead to vascular and tissue
fractures and/ortrauma. Arterial catheterization for pressure
measurement should be preferred for severe Osteogenesis
Imperfecta patients °.

Hemorrhage is an expected Osteogenesis Imperfecta com-
plication *in 10% to 30% of patients °, because collagen de-
fect results in brittle tissues, small vessels which do no ade-
quately contract, deficient platelet response and decreased
factor VIII *. Predisposition to hemorrhages is multifactorial
and there are numerous factors related to disseminated
intravascular coagulation >*.

During preoperative evaluation, history of recurrent purpura
may be indicative of coagulation disorders. Subsidiary ex-
ams, including thromboelastogram, may be useful to predict
the possibility of hemorrhages **.

Desmopressin, antidiuretic hormone synthetic analog, may
improve platelet function and decrease blood loss 3
Desmopressin has significant antidiuretic effect mediated by
via V2 receptors and minor or none vasoconstrictor effect.
Via V2 effect releases von Willebrand factor in endothelial
cells, activates tissue plasminogen and factor VI11:C 3. There
is hemostatic effect almost immediately after 0.3 ug.kg™ in-
travenous dose, which may be infused in 20 minutes to pre-
vent hypotension. Side effects include: flare, headache,
hypotension, tachycardia and possibility of thrombosis 5,
Antidiuretic effect impairs intravascular volume evaluation
and there are reports on hyponatremia and seizures, espe-
cially in pediatric patients 3,
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This report has shown satisfactory intra and postoperative
evolution of Osteogenesis Imperfecta patient submitted to
total intravenous general anesthesia. Disease complexity
has shown the need for anesthesiologist’s adequate evalua-
tion and monitoring.
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RESUMEN

Neves JENP, Sant’Anna RS, Almeida JR, Saldanha RM, Maga-
Ihdes MG - Anestesia Venosa Total en Paciente Portador de
Osteogénesis Imperfecta. Relato de Caso

JUSTIFICATIVA Y OBJETIVOS: La Osteogénesis Imperfecta
es una rara enfermedad genética del tejido conjuntivo, con
prevalencia de 1/10000, que primariamente envuelve la
osificacion endocondral, resultando en huesos fragiles,
multiplas fracturas e deformidades esqueléticas. El objetivo de
ese articulo fue relatar un caso de paciente portador de
Osteogénesis Imperfecta, sometido a anestesia venosa total
para tratamiento quirurgico de fractura de fémur.

RELATO DEL CASO: Paciente del sexo masculino, 15 afios,
41 kg, 140 cm, con historia de Osteogénesis Imperfecta y
cardiopatia, programado para tratamiento quirurgico de
fractura del fémur. En la sala de operacion fue monitorizado con
ECG, FC, PANIl'y SpO, y sometido a anestesia general venosa
total con propofol, alfentanil y cisatracurio. Después de IOT, fue
acrecentada monitorizacion de la PerCO; y de la temperatura
esofagica. En el periodo intra-operatorio y en la sala de
recuperacion pos-anestésica no presenté complicaciones.
Tuvo alta hospitalar en el 5° dia de post operatorio.
CONCLUSIONES: El presente relato mostré6 una buena
evolucién intra y post operatoria de paciente con Osteogenesis
Imperfecta sometido a anestesia general venosa total. La
complexidad de la enfermedad mostré la necesidad de
evaluacion y monitorizacion adecuada por el anestesiologista.
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