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RESUMO
Maranhao MVM — Sindrome de Turner e Anestesia.

JUSTIFICATIVA E OBJETIVOS: A sindrome de Turner é uma anor-
malidade genética freqliente e complexa, que afeta mulheres e esta
associada a uma grande variedade de alteracbes anatoémicas e fi-
siolégicas, em especial relacionadas com as vias aéreas e o Sis-
tema cardiovascular. Foi objetivo deste artigo fazer uma revisdo das
alteracbes anatomofisiolégicas da sindrome de Turner de maior in-
teresse para o anestesiologista, discutir 0 manuseio perioperatorio
e fazer uma revisdo da literatura a respeito da conduta anestésica
nesses pacientes.

CONTEUDO: A sindrome de Turner é uma doenca genética carac-
terizada por anormalidade no nimero ou morfologia do cromosso-
mo sexual. Com mais freqiiéncia o cromossomo sexual é ausente,
resultando em cariétipo 45,X e um fendtipo de disgenesia gonadal.
As principais alteragbes anatomofisioldgicas de interesse para o
anestesiologista incluem pescogo curto e hipoplasias maxilar e
mandibular, o que pode provocar uma via aérea dificil. O menor
comprimento da traquéia, bem como sua bifurcacdo mais superi-
or, pode facilitar a intubagdo endobrénquica e extubacgao traqueal
acidental quando houver tragcdo da canula traqueal. Cardiopatias,
doencas enddcrinas e gastrintestinais, alteragbes hepaticas e re-
nais, comprometimento osteoarticular, bem como alteragbes oftal-
micas e auditivas, sdo freqiientes, devendo ser detectados durante
a avaliagdo pré-anestésica. As técnicas de anestesia geral ou re-
gional parecem ser seguras nesse tipo de paciente.

CONCLUSOES: A sindrome de Turner é uma anormalidade gené-
tica que apresenta importantes alteragées anatomofisiolégicas de
interesse para o anestesiologista. O conhecimento dessas altera-
¢bes permite manuseio anestésico seguro com baixa morbimorta-
lidade perioperatdria.

Unitermos: COMPLICACOES: intubacdo; DOENCAS, Genética: sin-
drome de Turner.
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SUMMARY
Maranhdo MVM — Turner Syndrome and Anesthesia.

BACKGROUND AND OBJECTIVES: Turner syndrome is a fre-
quent and complex genetic abnormality affecting women, being
associated with a wide variety of anatomical and physiological
changes, especially related with the airways and cardiovascular
system. The objective of this report was to review the anatomopa-
thologic changes of this syndrome that concern the anesthesiologist
the most, discuss the perioperative management and review the
literature regarding the anesthetic conduct in those patients.

CONTENTS: Turner syndrome is a genetic disorder characterized
by an abnormality in the number or morphology of the sex chro-
mosome. The most frequent abnormality is the absence of a sex
chromosome, resulting in the 45X karyotype and a phenotype com-
posed of gonadal dysgenesis. The main anatomo-physiological
changes pertaining the anesthesiologist include a short neck, and
maxillary and mandibular hipoplasia, which might be responsible
for difficult airways. The shorter length of the trachea, as well as the
higher location of its bifurcation, can predispose to bronchial in-
tubation and accidental endotracheal extubation when the tracheal
cannula is under traction. The presence of cardiopathies, endocrine
and gastrointestinal disorders, liver and kidney changes, as well as
osteoarticular involvement, besides ophthalmologic and hearing
impairments, are very frequent, and should be detected during the
pre-anesthetic evaluation. General or regional anesthesia seems
to be safe for those patients.

CONCLUSIONS: Turner syndrome is a genetic abnormality with
important anatomo-physiological abnormalities important to the
anesthesiologist. The knowledge of this disorder allows for a safer
anesthetic management with low perioperative morbimortality.

Key Words: COMPLICATIONS: intubation; DISEASES, Genetic: Turner
syndrome.

INTRODUCAO

A sindrome de Turner (ST) foi descrita em 1938 pelo médi-
co norte-americano Henry Turner. E caracterizada por alte-
rac6es no cromossomo sexual que ocorre em individuos
com fenétipo feminino. A maioria das pacientes apresenta
cariétipo 45,X, embora outros cariétipos possam estar pre-
sentes evidenciando altera¢gdes estruturais no segundo
cromossomo X. O cariotipo 45,X quase sempre é decorrente
de uma nao-disjuncdo meidtica paterna, visto que o cro-
mossomo X costuma ser de origem materna *.

A sindrome de Turner é a alteragdo cromossémica mais co-
mum, porém, apresenta uma incidéncia de apenas 1 em
2.500 a 3.000 meninas nascidas vivas por causa da eleva-
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da freqiiéncia de aborto espontaneo %2. No Brasil, segundo
dados do IBGE, hé& cerca de 16.000 mulheres afetadas pela
sindrome de Turner.

A ST esta associada a uma grande variedade de alteragdes
anatdmicas e fisiologicas de interesse para o anestesio-
logista. Foi objetivo deste artigo promover uma revisédo
dessas alterag@es, discutir 0 manuseio perioperatorio e
empreender uma revisdo da literatura a respeito da condu-
ta anestésica nessas pacientes com o intuito de diminuir a
morbimortalidade perioperatoria.

ALTERACOES ANATOMOFISIOLOGICAS NA SINDROME DE
TURNER

Crescimento

A caracteristica mais comum nas mulheres com sindrome
de Turner € a baixa estatura **®. O crescimento na ST é ca-
racterizado por retardo no crescimento intra-uterino, veloci-
dade de crescimento normal nos primeiros anos de vida,
progressiva desaceleracdo do crescimento na infancia
tardia e auséncia da fase de crescimento rapido da puber-
dade 8. Para amenizar a baixa estatura € comum as porta-
doras de sindrome de Turner utilizarem tratamento a base
de hormdnios, como oxandrozona, horménio do crescimen-
to e estrogénio . E importante enfatizar que o efeito do tra-
tamento prolongado com horménio do crescimento pode
causar aumento da resisténcia a insulina e da pressao ar-
terial 3.

AlteracBes de cabeca e pescocgo

Pescoco curto e largo, pele redundante na nuca, limitacdo
grave da mobilidade cervical, palato alto, orelhas proemi-
nentes com implantagdo baixa, hipoplasia maxilar e mandi-
bular sdo frequentes 357, A artrogripose multipla € uma
doenca genética caracterizada por contratura de multiplas
articulacdes, podendo comprometer a articulagdo temporo-
mandibular limitando a abertura da boca e é mais frequen-
te em portadoras de ST&.

Sistema cardiovascular

Alteracbes cardiacas ocorrem em 17% a 45% das pacien-
tes, tais como coarctacao da aorta, valva adrtica bicuspide
e estenose adrtica 46, E importante enfatizar que pacientes
portadoras de coarctacdo da aorta podem ter hipertenséo
arterial grave no periodo perioperatério . Hipertensao arte-
rial, prolapso de valva mitral, drenagem an6mala de veias
pulmonares e defeitos de conducdo também podem estar
presentes 26, O aumento do colesterol é freqiente, embora
0 risco para doenca arterial coronariana em pacientes com
sindrome de Turner seja desconhecido 2. Ha mais de 80
casos descritos de dissec¢do da aorta em pacientes com
ST. Coarctagdo da aorta, valva adrtica bicUspide, hipertenséo
arterial ou combinacdo dessas complicacdes séo fatores de
risco para dissecgdo adrtica 2.
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Sistema respiratério

O tamanho da traquéia € menor do que o da populagéo ge-
ral. A bifurcacdo traqueal pode situar-se na altura da articu-
lacdo esternoclavicular, quando o normal seria situar-se no
nivel da segunda vértebra toracica “.

Sistema nervoso

A maioria das portadoras de sindrome de Turner tem inteli-
géncia normal. Cerca de 10% podem apresentar retardo
mental importante. Depressédo e convulsdes podem estar
presentes. Ansiedade durante a adolescéncia € comum 237,

Sistemas gastrintestinal e hepético

Refluxo gastroesofagiano é freqiiente, bem como doenca
inflamatéria intestinal (doenga de Crohn, colite ulcerativa e
diarréia cronica de causa desconhecida). Doencga celiaca
tem maior incidéncia em pacientes com ST. A incidéncia de
doencas da vesicula biliar pode ser elevada, ndo estando
associada a diabete melito ou obesidade. Esteatose hepa-
tica, diminuicdo no metabolismo hepético, altera¢cdes na
coagulagdo e aumento das enzimas hepéaticas podem es-
tar presentes 22,

Sistemas enddcrino e reprodutor

Hipotiroidismo ocorre em 15% a 30% das pacientes com ST
ocorrendo mais freqlientemente na terceira década de vida,
embora 5% a 10% dos casos ocorram antes da adolescén-
cia. Doenca auto-imune como tireoidite de Hashimoto pode
ocorrer. Aumento da resisténcia a insulina levando ao dia-
bete melito pode estar presente em pacientes com ST 136,
Disgenesia gonadal com auséncia de caracteres sexuais
secundarios é um sinal caracteristico da ST. Cerca de 90%
das pacientes necessitam de terapéutica hormonal para ini-
ciar a puberdade e completar o crescimento. O efeito da re-
posicdo hormonal na funcéo hepatica e na densidade 6ssea
€ desconhecido, embora existam relatos de disfungéo he-
patica com elevacado das enzimas hepéaticas. Em geral, as
mamas sdo hipodesenvolvidas. A vagina e o Gtero podem
estar ausentes ou hipo e mal desenvolvidos 24, Amenorréia
primaria e esterilidade sdo caracteristicas dessas pacien-
tes “. A obesidade é comum 2.

Sistema renal

Alteracdes renais incluem rim em ferradura e duplicacéo
do sistema coletor, podendo estar presentes em 40% dos
pacientes com ST. Contudo, a maioria dessas alteracdes
estruturais ndo causa comprometimento da funcéo renal. Hi-
dronefrose decorrente da obstru¢do do sistema coletor du-
plicado pode ocorrer 4.

Olhos e ouvidos

Pregas epicénticas, estrabismo, ptose palpebral, catarata
e nistagmo ndo sdo raros 256, Infec¢Bes auditivas de re-
peticdo e surdez podem estar presentes em pacientes
com ST 26,
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Sistema osteoarticular e muscular

Alteracdes comuns na ST incluem cubito valgo, desloca-
mento de patela, dor crénica no joelho, deslocamento con-
génito de quadril, escoliose, osteoporose, hiperostose
esquelética idiopatica disseminada, encurtamento do quarto
metacarpo ou metatarso, diminuicdo do angulo dos ossos
do carpo (sinal de Madlung), rebaixamento do condilo medial
do fémur (sinal de Kosonicz), linfedema congénito tempora-
rio dos pés e das maos e espinha bifida ©.

CONDUTA ANESTESICA

E de grande importancia para o anestesiologista o conhe-
cimento das alteracdes anatomofisioldgicas mais frequen-
tes na sindrome de Turner e suas repercussfes no ato
anestésico-cirurgico.

Embora a grande maioria das portadoras de sindrome de
Turner tenha inteligéncia normal, em uma pequena minoria
pode ocorrer retardo mental que, se associado a alterages
auditivas, pode limitar a relacdo médico-paciente. Nesse
caso, a presencga dos pais ou responsavel durante a avali-
acdo pré-anestésica € importante, bem como discutir com
eles a técnica anestésica proposta. Consentimento infor-
mado é desejavel 3.

A hipoplasia do maxilar e da mandibula, associada a um
pescoco curto e largo, pode causar dificuldades na intu-
bacéo traqueal. E importante lembrar que a contratura da
articulac@o temporomandibular em pacientes portadoras de
artrogripose multipla congénita pode dificultar a intubagéo
traqueal em pacientes com sindrome de Turner 8. Portanto,
a paciente com ST pode ser considerada portadora de via
aérea dificil, devendo ser feita uma avaliagéo rigorosa da
mesma durante a avaliagdo pré-anestésica. E importante
disponibilizar, durante as manobras de intubacéo traqueal,
mascara laringea, fibroscépio e material para abordagem
cirlrgica da via aérea. De preferéncia, a intubacao traqueal
devera ser realizada com a paciente acordada, sob anes-
tesia topica da orofaringe e bloqueio dos nervos laringeos
ou transtraqueal, estando a mesma levemente sedada com
baixas doses de benzodiazepinicos e de opidides. O com-
primento da traquéia & mais curto e a bifurcacdo traqueal
situa-se em nivel mais alto, favorecendo a intubacéo endo-
brénquica e a extubacao acidental quando o tubo traqueal
sofre tracdo 3*. Intubag¢do endobrdnquica deve ser suspei-
tada em caso de aumento suUbito na pressao das vias aé-
reas, ausculta pulmonar negativa e diminuicdo na saturacéo
periférica de oxigénio °.

A incidéncia aumentada de cardiopatias torna obrigatéria a
realizacdo de um ecocardiograma pré-operatorio e, no caso
de suspeita de cardiopatia isquémica, de um teste de
estresse para afastar a presenca de altera¢Bes do sistema
cardiovascular. Nas pacientes portadoras de coarctagédo da
aorta o controle rigoroso da presséo arterial é obrigatério.
A presenca de hipotiroidismo pode retardar o esvaziamento
gastrico. A hipotermia e a hipotenséo arterial, em resposta aos
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agentes anestésicos, podem causar retardo na recuperacao
da anestesia. E importante estabelecer uma condigéo euti-
réidea no pré-operatdrio. Nessas pacientes e naquelas por-
tadoras de refluxo gastroesofagico é desejavel incluir na
medicacgdo pré-anestésica farmacos que aumentem o pH
gastrico (citrato de sodio, antagonistas H, da histamina, ini-
bidores da bomba de prétons gastrica) e agentes gastrociné-
ticos (metoclopramida). Lembrar que a incidéncia de diabete
melito estd aumentada, devendo ser realizado o controle ade-
quado dos niveis glicémicos evitando hiperglicemia grave e,
sobretudo, hipoglicemia durante o periodo perioperatério °.
Nos casos de comprometimento da fungdo hepética e re-
nal, farmacos metabolizados pelo figado e excretados pelos
rins devem ser utilizados com cautela 3. Deve ser realizada
avaliacao pré-operatéria da coagulacéo e, se necessario, a
utilizacéo de vitamina K 3.

Os exames pré-operatdrios deverdo ser solicitados de acor-
do com alteragdes anatomofisiolégicas das pacientes e com
o tipo de procedimento a ser realizado.

Essas pacientes podem estar em uso de hormonio do cres-
cimento, estrogeno, horménio da tiredide, insulina, hipogli-
cemiantes orais e farmacos hipotensores, sendo importante
para o anestesiologista o conhecimento do perfil farmaco-
I6gico desses farmacos.

Nos raros relatos de procedimentos anestésicos em pacien-
tes com sindrome de Turner, anestésicos e adjuvantes, tais
como atropina, tiopental, succinilcolina, éxido nitroso, me-
peridina, prometazina, midazolam, fentanil, propofol, cisa-
tracurio e isoflurano, tém sido utilizados com seguranga **.
Nas pacientes portadoras de coarcta¢do da aorta o uso de
cetamina e pancurdnio devera ser evitado por causa do risco
de hipertensao arterial grave .

A anestesia regional (neuroaxial e bloqueios periféricos) é
6tima indicac@o nos pacientes com ST. Entretanto, em vir-
tude da baixa estatura dessas pacientes, as doses dos
anestésicos locais dever&o ser individualizadas. E importan-
te enfatizar que a presenca de escoliose estd aumentada
em paciente com sindrome de Turner, o que pode dificultar
a puncao subaracndidea ou peridural.

A sindrome de Turner € uma doenca genética caracteriza-
da por anormalidade no nimero ou morfologia do cromos-
somo sexual. Com mais freqiiéncia o cromossomo sexual
€ ausente, resultando em caridtipo 45,X e um fendtipo de
disgenesia gonadal 2. As principais alteragcdes anatomo-
fisioldgicas de interesse para 0 anestesiologista incluem
pescocgo curto, hipoplasia maxilar e mandibular, o que pode
provocar uma via aérea dificil. O menor comprimento da
traquéia, bem como sua bifurcagdo mais superior, pode
facilitar a intubacao endobronquica e extubacgédo traqueal aci-
dental quando houver tragcdo da canula traqueal. Cardio-
patias, doencas enddcrinas e gastrointestinais, alteragfes
hepéticas e renais, comprometimento osteoarticular, bem
como alteracgdes oftalmicas e auditivas, sdo comuns deven-
do ser detectados durante a avaliacao pré-anestésica. As
técnicas de anestesia geral ou regional parecem ser segu-
ras nesse tipo de paciente 3.
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Turner Syndrome and Anesthesia

Marcius Vinicius M. Maranhao, TSA, M.D.

INTRODUCTION

Turner syndrome (TS) was first described in 1938 by the Ame-
rican physician Henry Turner. It is characterized by changes
in the sex chromosomes, affecting females. Most patients
present the 45X karyotype, although other karyotypes might
be present, indicating the presence of structural changes in
the second X chromosome. The 45X karyotype is almost
always secondary to a lack of paternal disjunction during
meiosis, since the X chromosome is usually of maternal
origin .

Turner syndrome is the most common chromosomal abnor-
mality, however it has an incidence of only 1 in 2,500 to 3,000
live females due to the high frequency of spontaneous
miscarriages 2. In Brazil, according to the data of the IBGE
(for Brazilian Institute of Statistical Geography) there are
approximately 16,000 women with this syndrome.

Turner syndrome is associated with wide anatomical and
physiological changes that are important for the anesthe-
siologist. The objective of this report was to review those
changes, discuss the perioperative management and
review the literature regarding the anesthetic conduct in
those patients in order to decrease perioperative morbi-
mortality.

ANATOMOPATHOLOGICAL CHANGES IN TURNER
SYNDROME

Development

A short stature is the most common characteristic of women
with Turner syndrome %45, Turner syndrome is characterized
by slow intrauterine growth, normal growth during the first
years of life, progressive growth deceleration later in child-
hood and absence of the marked pubertal growth ¢. To
minimize the short stature, women with Turner syndrome
frequently use hormone-based treatments, such as oxandro-
zone, growth hormone and estrogen ®. It is important to em-
phasize that the effects of the prolonged treatment with
growth hormone may cause an increase in insulin resistan-
ce and blood pressure 2.

Head and Neck Abnormalities

Patients with Turner syndrome have a short and wide neck,
webbed neck, severe limitation in neck mobility, high arched
palate, prominent low-set ears and maxillary and mandibu-
lar hipoplasia %57, Multiple arthrogryposis, a genetic disor-
der characterized by contracture of several joints is more
frequent in TS patients & and may affect the temporoman-
dibular joint, which limits mouth opening.
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Cardiovascular System

Cardiac abnormalities, such as coarctation of the aorta, bi-
cuspid aortic valve and aortic stenosis are present in 17% to
45% of the patients ¢, It should be noted that patients with
coarctation of the aorta can develop severe perioperative
hypertension 7. Hypertension, mitral valve prolapse, anoma-
lous drainage of the pulmonary veins and cardiac conduction
defects may also be present 26. Hypercholesterolemia is
frequent, although the risk of coronary artery disease in pa-
tients with Turner syndrome is unknown 2. There are more
than 80 cases reported in the literature of aortic dissection
in TS patients. Coarctation of the aorta, bicuspid aortic valve,
hypertension or a combination of those factors represent the
risk for aortic dissection 2.

Respiratory System

The trachea of patients with TS is smaller than in the gene-
ral population. The tracheal bifurcation can be at the level of
the sternoclavicular joint instead of at the level of the second
thoracic vertebra .

Nervous System

Most patients with Turner syndrome have a normal 1Q. Ap-
proximately 10% might present important mental retardation.
Depression and seizures may also be present. Anxiety during
adolescence is a common feature 237,

Gastrointestinal and Hepatic Systems

Gastroesophageal reflux is common, as well as inflamma-
tory bowel disease (Crohn’s disease, ulcerative colitis, and
chronic diarrhea of unknown etiology). The incidence of ce-
liac disease is increased in TS patients. The incidence of gall
bladder disease might be elevated without association with
diabetes mellitus or obesity. Hepatic steatosis, reduction in
hepatic metabolism, bleeding disorders and elevation in liver
enzymes may be present 23,

Endocrine and Reproductive Systems

Hypothyroidism affects 15% to 30% of patients with Turner
syndrome, being more frequent in the third decade of life
although 5% to 10% of the cases occur before adolescence.
Patients might present autoimmune diseases, such as Hashi-
moto’s thyroiditis. Patients with TS can also present increa-
sed insulin resistance resulting in diabetes mellitus 3¢,
Gonadal dysgenesis with absence of secondary sexual cha-
racteristics is a typical sign of TS. Approximately 90% of the
patients need hormone replacement therapy to begin puberty
and complete their growth. The effects of hormonal repla-
cement therapy on liver function and bone density are un-
known, although there are reports of liver dysfunction with
elevation of hepatic enzymes. The breasts are usually
underdeveloped. The vagina and uterus may be absent,
hypodeveloped or ill-developed ***. Primary amenorrhea and
sterility are characteristic in those patients *. Obesity is a
frequent feature 2.
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Kidneys

Kidney changes include horseshoe kidneys and duplication
of the renal collecting system, which might affect 40% of the
patients. However, most of those structural changes do not
hinder kidney function. Hydronephrosis secondary to obstruc-
tion of the duplicated collecting system may be present 4.

Eyes and Ears

Epicanthic folders, strabismus, palpebral ptosis, cataract and
nystagmus are not uncommon %256 Recurring ear infections
and deafness might be present in those patients 1256,

Osteoarticular and Muscular Systems

Common abnormalities in TS include cubitus valgus, dislo-
cation of the patella, chronic knee pain, congenital dislocation
of the hips, scoliosis, osteoporosis, disseminated idiopathic
skeletal hyperostosis, shortened 4" metacarpus or meta-
tarsus, decrease in carpal angle (Madlung’s deformity), lo-
wered medial femoral condyle (Kosonicz sign), temporary
congenital lymphedema of feet and hands and spina bifida.

ANESTHETIC CONDUCT

The anesthesiologist should be aware of the most frequent
anatomo-physiological changes in Turner syndrome and
their repercussions in the anesthetic-surgical procedure.
Although most patients with Turner syndrome have normal
intelligence, a small percentage might present mental retar-
dation which, if associated with hearing deficits, can limit
physician-patient relationship. In those cases, it is important
that parents or legal guardians be present during the pre-
anesthetic evaluation and discuss with the anesthesiolo-
gist the proposed anesthetic technique. An informed consent
should be obtained from the patient, parents, or legal
guardians 3.

Maxillary and mandibular hipoplasia, associated with a short
and wide neck, may impose difficulties to tracheal intubation.
It is important to remind that the contracture of the temporo-
mandibular joint in patients with multiple congenital arthro-
gryposis might be responsible for difficult intubation in TS
patients 8. Therefore, it can be considered that those patients
have difficult airways, which should be carefully evaluated.
Laryngeal mask, fiberoptic endoscope and material for the
surgical approach of the airways should be readily available
during tracheal intubation maneuvers. Tracheal intubation
should be done preferentially on the awake patient, under
topical anesthesia of the oropharynx and laryngeal or trans-
tracheal nerve block, with the patient mildly sedated with low
doses of benzodiazepines and opioids. The trachea in those
patients is shorter and the tracheal bifurcation is higher
favoring endobronchial intubation and accidental extubation
whenever the tube is under traction 34. One should suspect
of endobronchial intubation in the presence of a sudden in-
crease in airway pressure, absence of breath sounds on
auscultation and decreased peripheral oxygen saturation °.
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The increased incidence of cardiopathies requires a pre-
operative echocardiogram and in the presence of possible
ischemic cardiopathy a stress test should be done to rule out
the presence of changes in the cardiovascular system. Strict
blood pressure control is mandatory in patients with coarc-
tation of the aorta.

The presence of hypothyroidism could slow gastric emp-
tying. Hypothermia and hypotension caused by the anesthetic
agents may delay recovery from anesthesia. It is important
to establish a preoperative euthyroid condition. In those
patients and in patients with gastroesophageal reflux, pre-
anesthetic medication should include drugs that increase
gastric pH (sodium citrate, H, antagonists, inhibitors of
gastric proton pump) and gastro kinetic agents (metoclo-
pramide). One should keep in mind that those patients have
an increased incidence of diabetes mellitus requiring ade-
quate intraoperative control of glucose levels, avoiding se-
vere hyperglycemia and, especially, hypoglycemia 3.

In cases with liver and kidney diseases, one should be
cautious when using drugs metabolized by the liver and
excreted by the kidneys 2. The clotting system should be eva-
luated preoperativelly and, if necessary, vitamin K should be
administered °.

Preoperative exams should be done according to the ana-
tomo-physiological changes of the patients and the type of
procedure.

Those patients might be taking growth hormone, estrogens,
thyroid hormone, insulin, oral hypoglycemic agents and
drugs for the treatment of hypertension, and the anesthe-
siologist should be aware of the pharmacological profile of
these drugs.

In the rare reports of anesthetic procedures in patients with
Turner syndrome, anesthetics and adjuvant drugs like atro-
pine, thiopental, succinylcholine, nitrous oxide, meperidine,
prometazine, midazolam, fentanyl, propofol, cisatracurium
and isoflurane have been safely used 4. In patients with
coarctation of the aorta, one should avoid using ketamine
and pancuronium due to the risk of severe hypertension .
Regional blocks (neuro axis and peripheral blocks) are ex-
cellent choices for patients with TS. However, due to their
short stature, the doses of the local anesthetics should be
individualized. It should be mentioned that the incidence of
scoliosis is increased in those patients, which might hinder
subarachnoid or epidural punctures.

Turner syndrome is a genetic disorder characterized by an
abnormality in the number or morphology of the sex chro-
mosome. In the most common presentation the sex chromo-
some is absent, resulting on a 45X karyotype and a
phenotype of gonadal dysgenesis 2. The main anatomo-
pathological changes concerning the anesthesiologist inclu-
de a short neck, and maxillary and mandibular hipoplasia,
which might be responsible for a difficult airway. The shorter
trachea, as well as its higher bifurcation, may predispose to
endobronchial intubation and accidental endotracheal extu-
bation when the tracheal tube is under traction. The presence
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of cardiopathies, endocrine and gastrointestinal disorders,
liver and kidney abnormalities, as well as osteoarticular
changes, besides ophthalmologic and hearing deficits, are
frequent and should be detected during the pre-anesthetic
evaluation. Techniques of general or regional blocks seem
safe in those patients 2.
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RESUMEN
Maranhdo MVM — Sindrome de Turner y Anestesia.

JUSTIFICATIVA Y OBJETIVOS: El sindrome de Turner es una
anormalidad genética frecuente y compleja que afecta a las mujeres
Y que esta asociada a una gran variedad de alteraciones anatémicas
y fisiolégicas en especial relacionadas con las vias aéreas y el sis-
tema cardiovascular. Fue objeto de este articulo hacer una revision
de las alteraciones anatomo-fisioldgicas del sindrome de Turner de
mayor interés para el anestesidlogo, discutir el manoseo periope-
ratorio y hacer una revision de la literatura respecto de la conducta
anestésica en esos pacientes.

CONTENIDO: El sindrome de Turner es una enfermedad genética
caracterizada por una anormalidad en el nimero o en la morfologia
del cromosoma sexual. Frecuentemente el cromosoma sexual fal-
ta, resultando en cariotipo 45,X y un fenotipo de disgenesia gonadal.
Las principales alteraciones anatomo-fisioldgicas de interés para
el anestesidlogo incluyen cuello corto, hipoplasia maxilar y man-
dibular lo que puede provocar una via aérea dificil. La extension
mas corta de la traquea como su bifurcacion mas superior, puede
facilitar la intubacién endobrénquica y la extubacion traqueal
accidental cuando haya una traccion de la canula traqueal. La pre-
sencia de cardiopatias, enfermedades endocrinas y gastrointes-
tinales, alteraciones hepaticas y renales como también la extension
Osteo-articular ademas de las alteraciones oftélmicas y auditivas
son frecuentes debiendo ser detectadas durante la evaluacion
preanestésica. Las técnicas de anestesia general o regional
parecen ser seguras en este tipo de pacientes °.

CONCLUSIONES: El sindrome de Turner es una anormalidad ge-
nética que presenta importantes alteraciones anatomo-fisiologicas
de interés para el anestesiologo. El conocimiento de esas alte-
raciones permite el manejo anestésico seguro con una baja morbi-
mortalidad perioperatoria.
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