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Despertar o interesse

em Medicina do Sono







Sono

« Um estado que tem similaridades com:

« Coma —torpor —intoxicacao — hibernacéao

 Um estado especial na fisiologia animal, que cursa com:
« Modificacao do estado de consciéncia (perda da
vigilancia)
* Modificacéo de condi¢cGes autondmicas (respiracao

automatica, predominio de tono parassimpatico...)

« Comportamento caracteristico de acordo com a espécie



Sono

« POUCOS MOVIMENTOS

* POSTURA ESTEREOTIPADA
» REDUZIDA RESPOSTA A ESTIMULACAO

(sonora, tatil, ...)

 REVERSIBILIDADE



Evolucao e Sono
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Insetos Répteis Mamiferos

Peixes




Sono

Girafa: 1,9 horas/dia
Veado : 3,0 horas/dia

Elefante Asiatico : 3,1 horas/dia
Baleia : 5,3 horas/dia

HOMEM : 8,0 horas/dia

Gato domeéstico : 12,5 horas/dia
Rato de laboratorio : 13,0 horas/dia
Ledo : 13,5 horas/dia

Pequeno Morcego Marrom : 19,9 horas/dia
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Funcoes do sono ?

“DESCANSO” , “LIMPEZA”

REDUCAO CiCLICA DO METABOLISMO

REORGANIZACAO DE PROCESSOS
CEREBRAIS - MEMORIA

PROTECAO CONTRA PREDADORES



Sistema glinfatico,
guem conhece?
O gue é?



Sistema Glinfatico

Cortical surface of brain

Awake

Reduced interstitial space
Restricted CSF flow
Metabolites accumulate

% Asleep

/ @ 60% increase in interstitial space
¢ / ~ Better CSF flow
@( Effective clearance of metabolites

/ = ‘..,v_\,/r
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S0ONO: caracterizagdo eletrografica

» Eletroencefalograma
* Eletrooculograma

* Eletromiograma mentoniano



S0onNo: fases

« Sono NREM
* N1
* N2
* N3

« Sono REM



Polissonografia

Sensors on
face and scalp
measure eye
movement
and brain
activity

Sensor at nose
to measure air flow

Wires transmit ,
data to a computer. /

A technician in K A
a nearby room
monitors

the data.

Elastic belt
sensors around
chest and belly
measure amount
of effort {o breath

Sensor on finger
measures amount of
oxygen in blood



Polissonografia

Parametros:

« Eletroencefalograma

« Eletrooculograma

« Eletromiograma de mento

« Eletromiograma em membros

inferiores
« Sensor deronco

« Sensor de fluxo aéreo nasal

Sensor de fluxo aéreo oral
Sensor de esforgo toracico
Sensor de esforco abdominal
Eletrocardiograma

Sensor de posicao

Oximetria de pulso




Polissonografia

Parametros adicionais:

« Eletroencefalograma no padrao internacional 10-20
» Video sincronizado

« Balao esofagico

 Eletromiograma de outros grupos musculares

« Capnografia

 Phmetria

« Tempo de transito de pulso
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Sono

CARACTERISTICAS GERAIS DO SONO NAO-REM

RELAXAMENTO MUSCULAR PROGRESSIVO
«  MANUTENCAO DO TONO MUSCULAR
- PROGRESSIVA REDUCAO DE MOVIMENTOS

«  AUMENTO PROGRESSIVO DE ONDAS LENTAS NO
ELETRENCEFALOGRAMA (20%-50% NO SONO III/
MAIS DE 50% NO SONO 1V)

- AUSENCIA DE MOVIMENTOS OCULARES RAPIDOS/
RESPIRACAO E ECG REGULARES



Estagio N1
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F3-A2:

F4-A1:
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Sono

CARACTERISTICAS GERAIS DO SONO REM

* HIPOTONIA-ATONIA MUSCULAR

- MOVIMENTOS FASICOS E MIOCLONIAS
MULTIFOCAIS/ EMISSAO DE SONS

- MOVIMENTOS OCULARES RAPIDOS

- ELETRENCEFALOGRAMA COM PREDOMINIO DE
RITMOS RAPIDOS/ SEMELHANGAS COM O TRAGADO
DE VIGILIA E DE SONO NAO-REM NA FASE 1

- RESPIRACAO E ECG IRREGULARES / ERECAO
PENIANA

- SONHOS
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Distribuicao do ciclo sono/vigilia nas 24 horas

em funcao da idade

AS A CHILD DEVELOPS, ITS SLEEP GRADUALLY BECOMES RESTRICTED TO THE NIGHT

Sleap
/

Newborn infant WW

1 year oldW

4 years old W
S °'d"w

I I | | |
6 P.M. Midnight 6 AM. Noon 6 P.M.

Time of Day




Necessidade diaria de sono

Fases Horas

RN
Lactente
Pré-escolar
Escolar

Adolescente
Adulto

15-18
13 -15
12 -13
10-12
10
/-8



Quantas horas
de sono voce
dorme?



PROGRAMA DE
RESULTADOS




'1_._ S
Nidonot drive or operate
Pilalcoholic drink.

|




Privacao de sono

Table 1—Percentage of Participants that Reported Sleep Times 1n
4 Categories on Weekdays and Weekends from the 1998 and 2005
National Sleep Foundation Gallop Polls.

Hours 1998 2005 1998 2005
_ofsleep  weeknight weeknight diff. weekend weekend diff.

> 8 35 20 -9 53 49 -4
(—7-79 73 3T 3| 23 24 +1

6-6.9 23 24 +1 14 15 +1
L <0 12 16 4 ) 8 10 +2

Data collected from N = 1506 participants (mean age 40.9 yr; 51%
temale) randomly selected based on U.S. Census household data
(e.g.. household has individuals over 18 yr).¢ Telephone interviews



Qual arepercussao da
reducao do tempo total

de sono?



Privacao de sono

* Associacao:
— Morbidade cardiovascular am Epidemiol 135:854-864,1992
— Doen ¢ca coron arlanNa  achintem Med 163:2605-208, 2003

- HA S Hypertension 27:1318-1324, 1996; Sleep 31:635-643, 2008

— Diabetes e intolerancia a glicose. oietescare

26:380-384, 2003



Privacao de sono

 Promove:

— Aumento de 0 relina  amnem ved 141: 846-850, 2004
- REd U (; 5.0 d e I eptl n a J Neuroendocrinol 15:851-854, 2003

— AlteracOes dos hormonios tireoidianos.

J Neuroendocrinol 7;: 597-606, 1005



Privacao de sono

* Promove:
— Alteracao cognitiva
— Reducao do alerta

— Reducao performance psicomotora.

Sleep 26:981-986, 2003






SLEEP, SLEEP RESTRICTION, AND PERFORMANCE

Ethanol and Sleep Loss: A “Dose” Comparison of Impairing Effects

Timothy Roehrs, PhD; Eleni Burduvali, BS; Alicia Bonahoom, MA; Christopher Drake, PhD; Thomas Roth, PhD

Henry Ford Hospital, Sleep Disorvders and Research Center, Detvoit, Michigan

Table 1—Demographic and Sleep Characteristics of the Study Groups

Characteristic Intervention

Sleep Loss Ethanol
No. 12 20
Women / Men 577 g/12
Age, y* 27.5(5.37) 26.0 (3.68)
Sleep efficiency. %* T 92.2 (3.35) 90.6 (3.21)
Sleep latency, min* 11.0 (2.36) 12.5(3.21)

*Data are presented as mean (SD)

TSleep efficiency was recorded at baseline and is calculated as the time asleep/time in bed
{The Multiple Sleep Latency Test was used to determine the sleep latency.




SLEEP, SLEEP RESTRICTION, AND PERFORMANCE

Ethanol and Sleep Loss: A “Dose” Comparison of Impairing Effects

Timothy Roehrs, PhD; Eleni Burduvali, BS; Alicia Bonahoom, MA; Christopher Drake, PhD; Thomas Roth, PhD

Henry Ford Hospital, Sleep Disorvders and Research Center, Detvoit, Michigan

Table 3—Sleep Loss and Ethanol Dose Equivalence for Sedative
Effects
Sleep loss (time in bed). h Dose Beer, no.* BrEC%T
[8 (0) 2.16 g/kg 10-11 0.190%
6 12) U7 TKZ T8 0.102%
4.(4) 10 g/kg 5.6 0.095%
[2 (6) 0.5 g/kg 2-3 0.045%
*Number of 12-0z beers in the United States
TApproximate breath ethanol concentration (BrEC) at peak




SLEEP, SLEEP RESTRICTION, AND PERFORMANCE

Ethanol and Sleep Loss: A “Dose” Comparison of Impairing Effects

Timothy Roehrs, PhD; Eleni Burduvali, BS; Alicia Bonahoom, MA; Christopher Drake, PhD; Thomas Roth, PhD

Henry Ford Hospital, Sleep Disorvders and Research Center, Detvoit, Michigan

Conclusoes:
« A privacado de sono possuiu efeito sedativo
maior que o etanol

« O efeito psicomotor fol semelhante entre os

grupos.



Table 3. Incidence of Serious Medical Errors.

ORIGINAL ARTICLE

Effect of Reducing Interns” Work Hours
on Serious Medical Errors in
Intensive Care Units

N ENGL ) MED 351;18 WWW.NEJM.ORG OCTOBER 28, 2004

Traditional Intervention

Variable Schedule Schedule P Value
no. of errors
(rate/1000 patient-days)
Serious medical errors made
————hyinterns
Serious medical errors 176 (136.0) 91 (100.1) <0.001
T PTeventabie adverse events Z7 20.9] T3 (16.5] U.ZT
Intercepted serious errors 91 (70.3) 50 (55.0) 0.02
Nonintercepted serious errors 58 (44.8) 26 (23.6) =0.001
Types of serious medical errors
made by interns
Medication 129 (99.7) 75 (82.5) 0.03
| BT =Ta AT 1l J;K ‘\:. [ J;J-\ J-\:. [AEET:Y
Diagnostic 24 (18.6) 3(3.3) <0.001
Other 12 (9.3) 7(7.7) 0.47
All serious medical errors, unit-wide
Serious medical errors 250 (193.2) 144 (158.4) <0.001
Preventable adverse events 50 (38.6) 35 (38.5) 091
Intercepted serious errors 123 (95.1) 63 (€9.3) <0.001
Nenintercepted serious errors 77 (59.5) 46 (50.6) 0.14
Types of serious medical errors,
unit-wide
Medication 175 (135.2) 105 (115.5) 0.03
Procedural 18 (13.9) 11 (12.1) 0.48
Diagnostic 28 (21.6) 10 (11.0) <0.001
Other 29 (22.4) 18 (19.8) 0.45
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