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DEFINICAO

Diminuicao ou perda da funcao motora e/ou sensorial, devido a lesdes dos

elementos neurais dentro do canal medular, comprometendo a funcao da

medula espinal em graus variados de extensao.
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POPULACAO

130 mil novos casos por ano / 10 mil no Brasil

INCIDENCIA
v HOMENS
GENERO Aproximadamente HOMENS 5 x 1 MULHERES
v JOVENS
v
IDADE 20-39 anos (45%), 40-59 anos (24%), 0-19 anos (20%) ATIVOS
e maiores de 60 anos (11%). v RISCO
Traumaticas 84% x 16% Nao Traumaticas 5
CAUSAS ACIDENTES AUTOMOBILISTICOS 8

(MAYNARD, 1997; OMS, 2004; ISCOS, 2013) -



ETIOLOGIA

TRAUMATICA

~

NAO- TRAUMATICA




Raiz Nervosa
Sensorial

Raiz Nervosa

__Motora




Base do cranio

Intumescéncia cervical

1" nervo cervical [C1) sai
acima da vértebra C1

Intumesceéncia
lombossacral

Cone medular
(extremidade da
medula espinhal)

8* nervo cervical sai abaizo da vértebra
C7 [existem 8 nervos cervicais, mas
somente 7 vértebras cervicais)

P Nervos cervicais
P Nervos toracicos

Bl Nervos lombares
Bl Nervos sacrais e coccigeos

Filamento terminal interno da pia-mater

Terminag3o do saco dural

Filamento terminal externo da dura-mater

Coccix

MNervo coccigeo




COMPROMETIMENTOS

A lesao medular interrompe as vias axonais e os circuitos segmentares da medula

espinal produzindo abaixo do nivel da lesao, comprometimentos :

= Motores
= Sensoriais

= Autondmicas

(LYNSKEY et al, 2008)




FUNCOES AUTONOMICAS
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NIVEIS DE LESAO X FUNCAO
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CLASSIFICACAO

MOTOR
KEY MUSCLES

RIGHT

Light Touch (LTR) Pin Prick (PPR)

AMERICAN SPINAL [NJURY ASSOCIATION

INTERNATIONAL STANDARDS FOR NEUROLOGICAL
CLASSIFICATION OF SPINAL CORD INJURY

ISC®S

PNTREN A RONAL UPAL COMD MY

(ISNCSCI)

SENSORY
KEY SENSORY POINTS

SENSORY
KEY SENSORY POINTS

Light Touch LTL) Pin Prick (PPL)

MOTOR
KEY MUSCLES

LEFT

C2 c2
C3 c3
C4 c4
Efbow flexors C5 C5 Elbow flexors
UER Whist extensors 6 C6 Whist extensors UEL
(Upper Extremity Right)  £jpou extensors CT C7 Elbowextensors  (Upper Extremity Left)
Finger flaxors C8 C8 Finger flexors
Finger abductors (litle finger) T1 T1 Finger abductors (little finger)
Comments Muscle? Reason for NT? Pain? T2 T2
Non-SCI me T3 T3 {mmaﬂn?mnss SIDE)
T4 T4 0= Tolal paraiysis
15 TS | 32 ket movamont gonty slinatod
T6 T6 3= Active mavanent, against gravity
7 17| £ttt e
'IT'g 'IT': nﬂrT;M;rr;st:er_hwmrm prasent
T0 T10 ISCORINgEﬂﬂﬁEOVERISE SIDE)
L i 0= Absent WT = Nl fostable
T12 T12 1= Atored 0" 1°, NT* = Non-SC1
L1 L1 2= Normal congilion presant
Hip flexors L2 L2 Hip flexors
LER Knee extensors L3 L3 Knee extensors LEL
(Lower Extremity Right) Ankle dorsiflexors L4 L4 Ankle dorsiflexors  (Lower Extremity Left)
Long foe extensors LS L5 Long toe extensors
Ankle plantar flexors  §1 S1 Ankle plantar flexors
S2 S2
(VAC) Voluntary Anal Contraction S3 8 (DAP) Deep Anal Pressure
(Yes/No) 54-5 84-5 ] (Yes/No)
RIGHT TOT.ALS' | | I l | | I | | | | LEFT TOTALS
(MAXIMUM) —(50) (56) (56) (56) (56) (50)  (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
Uer|  |+uer[ |=uemstorac| | wer[  |+iec[ | =iemsroraL| | ur[__ e[ Jecrromac[ ] eer[ JeppL[ ] =pproTa[ ]
MAX (25) (25) (50) MAX (25) (25) (50  MAX (56) (56) M12)  MAX (56) (56) (112)
NEUROLOGICAL R L {In injuries with sbaent mator OR sensory Runciion in 45 aniy) R L
LEVELS 1. SENSORY ﬁﬁmﬁ ] mmﬁm,fﬂwﬂﬁﬁéfﬁi 6. ZONE OF PARTIAL  SENSORY
Steps - 6 for classifcatin 5 moTOR (NLD 5. ASIA IMPAIRMENT SCALE (AIS) | | s ESERVATION MOTOR




FORCA

Grau de FM 0-5: conhecer potencial motor de musculos parcialmente preservados.

0= auséncia de contracao

1= esboco de contracao

2= forca muscular que nao vence a gravidade

3= for¢a muscular que vence a gravidade

4= forca muscular que vence resisténcia leve-moderada

5= forca muscular vence resisténcia moderada-forte (NORMAL)
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Completa

sem funcdo motora e/ou sensorial

preservada nos segmentos sacrais

ASIA A

ASIA TMPAIRMENT SCALE

-E:tE: Mo motor or sensory

function is preserved in the
sacral segments 54-55.

| B =Incomplete: Sensory but not
motor function is preserved
below the neurological lewvel and

inchudes the sacmal segments 54-55.

| €= Incomplete: Motor function is
preserved below the neurclogical
level, and more than half of key
muscles below the neurclogical

level hawve a muscle grade less
than 3.

| D= Incomplete: Motor function is
preserved below the neurclogical
level, and at least half of key

muscles below the neurclogical
level hawve a muscle grade of 3
or 1TI0Te.

a]: motor and sensory
noction are normal



PP

Azona de preservacao pardial (ZPP) e usada quandoa LMe
classificada como conpleta e inconpleta e refere-se aos segmentos
abaixo do nivel neurdlogico de lesao, onde ha algunma preservagao da
funcao notora ou sensorial diferente da do segmento sacral.
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COMPLICACOES
DIRETAS

MOTORA

AUTONOMICA SENSORIAL




FIXACAO/ ESTABILIZACAO




ATROFIA MUSCULAR

Muscle Nerve 40: 499-519, 2009

MUSCLE AFTER SPINAL CORD INJURY

BO BIERING-SORENSEN, MD,"? IDA BRUUN KRISTENSEN, MD,’
MICHAEL KJ/ER, MD, DMSc.>* and FIN BIERING-SORENSEN, MD, DMSc™*

* Reducao da seccao transversa das fibras musculares e uma transicao de tipo de
fibra quase completa no sentido de fibras tipo | e IIA para o tipo IIX.

* Transicao comeca de 4—7 meses apos a LM e atinge um novo estado estacionario
por volta de 20 a 70 meses apos a lesao.



ESPASTICIDADE

lesao de motoneurdnio superior,

Desordem motora que ocorre devido a
caracterizada pelo aumento do tonus, dos reflexos de estiramento e dependente da

velocidade. (Lance,1980 e The SPASM Consortium, 2006)



DOR NEUROPATICA

comumente descrita em choque, fisgada, pontadas, formigamento, etc.

medula espinal e do cérebro.
* Acomete entre 30% e 90% das pessoas com LM.

* 1/3 descrevem a dor como grave e debilitante.

Central

|l
F
T

At and/or below
the level of the
spinal cord lesion

Contralateral to the
stroke; in lateral
medullary infarction,

the distribution can |

also involve the
ipsilateral side of
the face

Combined
distributions of
those observed

in spinal cord
injury and stroke

Distribution of pain

Lesdes das vias aferentes, caracterizada por dor no nivel ou abaixo da lesao,

Comunicacao anormal entre os nervos que foram danificados pela lesao na

Neuropathic pain
associated with
spinal cord injury*

Central
post-stroke

Central neuropathic

pain associated with

ain
multiple sclerosis

Example condition



COMPLICACOES AUTONOMICAS

* Lesdes acima de T6: perda total ou parcial da inervacao excitatoria ao
coracao e vasos sanguineos. = |[F.Ce |P.A de repouso.

* LesOes abaixo de T6: Inervacao autonémica cardiaca preservada.

* Comprometimento circulatorio decorrente do controle vasomotor
alterado e das complicacoes secundarias a lesao, resultando em reducao

da pré-carga cardiaca.
o 0‘

(Hector et al., 2013) .




BRADICARDIA @"l

Bradicardia

Individuos com LM cervical

77% =) C basal < 60bpm

26 - 64% mmmm) FC basal < 50bpm

m <50 bpm min  ® <50 bpm max = <60 bpm Normal
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COMPLICACOES AUTONOMICAS

* Alteracoes morfoldgicas das camaras cardiacas: atrofia e reducao do
volume.

* Provavelmente decorrente da denervacao e das alteracoes de pré-carga
e pos carga.

80
(Currie et al., 2016; de Groot et al., 2006; Driussi et al., 2014; Eysmann et al., 1995; Huonker et al., 1998; Kessler et al., 1986; Matos-Souza et al., 2011; Nash et al., 1991). %a;



HIPOTENSAO POSTURAL

73,6% das LM cervicais ou toracicas altas:

“Diminuigcdo = a 20mmHg na PAs e/ou > a 10mmHg na PAd, 3 minutos
apos a mudanca da posicGo de decubito para a posicdo ortostadtica,
independentemente de ser ou ndo sintomatica.”

80
(Consensus Comittee of the American Autonomic Society and the American Academy of Neurology) & O
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HIPOTENSAO POSTURAL

* Mecanismos Compensatorios (cronicos)
 Sistema renina angiotensina- aldosterona.

* Controle da PA é extremamente dependente de elevados niveis
plasmaticos de renina.
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(Claydon et al 2006)



DISREFLEXIA AUTONOMICA

' 48 a 90% das LM acima de T6. \

50% Lesoes
completas
(AIS A)

27% lesoes
incompletas
(AIS B a D).

J J

80
(Curt et al., 1997 ; Ackery et al., 2007; Phillips et al, 2015) 5 O

.
7,
4,



Sintomas: sudorese,
dor de cabeca, pilo
ere¢dao, manchas
vermelhas na pele ao
redor do pescoco

Resposta autondmica
exagerada a dor abaixo

Level of spinal cord injury = T6 or above s e

do nivel da lesao

6. Baroreceptors in blood vessels
detect hypertensive
crisis — signal brain

7a. Heart rate
slowed

7b. Descending inhibitory
signals blocked at spinal
cord injury

5. Hypertension

4. Widespread
vasoconstriction

3. Massive
sympathetic )
response -

2. Afferent
stimulus

1. Full bladder or stimulus
from bowel

Aumento = 20 mmHg na PAS
acompanhado ou nao de
bradicardia.

(Curt et al., 1997 ; Ackery et al., 2007; Phillips et al, 2015) U




TERMOREGULACAO

 Comunicacao entre receptores periféricos e hipotalamo.
* LM acima de T6 = disfuncdo térmica é grave.
* LM abaixo de T6 = disfuncdo térmica é leve/moderada.

* Hiperhidrose x hipohidrose/anidrose




ISC é»S
AUTONOMIC STANDARDS ASSESSMENT FORM Anatomic Diagnosis: (Supraconal -, Conal ©, Cauda Equina )
Patient Name:
General Autonomic Function Lower Uni T Bowel and Sexual Function
System/Organ | FInaings ADnormal conanions Check 0 [ Score
mark
[~ AuTonomic Normal AWar2n2ss of the nead 10 emply the bladoer
control of the Apnormal Bragycaraia
heart AGiTy to prevent leakage [contnence)]
Tachycanda Js
Oar GyemyiTiaE Bladger emptying method
(
i Sowsr-
[Unaoie 10 Sensation of Neaa Tor 3 Dowel mavement
355255 e
Autonomic Normal ADilty 10 Prevent S100l Leakage (Cominence)
control of biood Adnormal Resting systolic bicod pressure
Orihostatic hypotension
Autonomic dysrefienta Gennal arousal Psychogenic
Uninown {eraction of lubrication)
Unadie to Reflex
355265
Autonomic Normal =3 e
control of Abnomal above lesion %
sweating Hypemydrosis Delow lesion
bE oW 250 2 = Nomal functon, 1=Reduced or Altarad Neuriogical Function
Unknown D=Compiete 1085 of control NT=Unabie 10 355265 OUE 10 preexisting or
UnaDie 1o concomitant prodiems
353255
Temperaturs Normal ic Evaluation
S o e Syswnvorgan Finings Chock
Unknown mark
Unabie 1o Sensation during fling | Nomal
Increasen
355265 L
Aufonomic and | Normal | Reduced
Control | Apnomal Unabie to oreatne
ST e |
pulmonary Impared voluntary breathing
Systsm requiring partial vent support R
V =
e i e
Unknown Sphincier NormMal urethral Gosure mechanism
Normal urethral funciion during volding
m
sphinter oyssynerga
Date of Injury Date of Assessment Examiner

This form may be freely copied and reproduced but not modified (Sp Cord, 2008, 47, 38-43)

This assessment should use the terminclogy found in the International SCI Data Set
(ASIA and ISCoS - http://www_asia-spinalinjury.org/bulletinBoard/dataset php)



COMPLICACOES SECUNDARIAS



MUSCULOESQUELETICAS

" Dor em MS afeta cerca de 70% de pessoas com LM.
= Sendo dor no ombro a dor mais relatada.

=" Nos primeiros 6 meses de LM:

= 78% de tetraplégicos e 35%de paraplégicos



METABOLICAS

& 45% na AST muscular de MMII, apds 6 meses de lesao.

* 29-31% massa gorda em grupos de tetraplégicos. (neto, et.al,, 2011)
 Taxa metabodlica basal 14-27% menor. (Buchholz et.al., 2004)
 Diabetes tipo 2: Prevaléncia 4 x maior em LM. (Bauman, 2004)

e Risco de desenvolver DCV 60% maior. (pearwater et.a., 1986)



AVALIACAO






TESTES DE PISTA

Ex: 6 min push test

Testes especificos das
modalidades




AVALIACOES DE ATIVIDADE E PARTICIPACAO

Spinal Cord Independence Measure- lll Edition (SCIM Ill)

Cuidados Pessoais (0-20)

Respiracao e Controle do Esfincteres (0-40)

Mobilidade (quarto e banheiro) (0-40)

Total (0-100)




Base de dados
Avaliacoes

(o]



PRESCRICAO



DIRETRIZES

ACRM Archives of Physical Medicine and Rehabilitation

AMERICAN CONGRESS OF ) .
REHABILITATION MEDICINE journal homepage: www.archives-pmr.org

‘ Archives of Physical Medicine and Rehabilitation 2015;96:1743-50

ORGANIZATION NEWS

Information/Education Page

Exercise Recommendations and Considerations for W e
Persons With Spinal Cord Injury

Increasing activity and exercise is essential for health and quality of life for people living with spinal cord imury (SCI). Obesity,
cardiovascular disease, and diabetes are 2 to 4 times higher for people with SCI compared to the general population. This is due, in part, to
low levels of activity, limited access and opporfunifies to participate in exercise, as well as changes in muscle and heart function that are
common after injury. Exercise is necessary to improve fimess and reduce long-term health complications after SCL. Below are exercise
recommendations for improving cardiovascular health, muscular strength and endurance, and flexibility for people with SCL

Exercise Guidelines
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Cardiovascular Health™ Muscle Strength and Endurance® Flexibility and Range of Motion

Frequency Minimum 2 days/week Minimum 2 days/fweek Daily
Intensity Moderate to vigorous! E—10 repetitions 30—60 seconds/stretch; gentle |, slow,
pain free
Duration 20—30 minutes/session 3 sets; 1—2 minutes rest Between sets 2 sets; A—18 minutes
{30—A0 minutes total)

Activities Wheeling, arm cycle, sports, Free weights, elastic resistance bBands, Standing in standing frame {if
recumbent stepper, aguatics, cable pulleys, weight machines, medically cleared); passive and
cycling, drcuit training, funchonal functional electrical stimulation active static stretching

electrical stimulation

* Thece cardiovascular and muscular strength/endurance recommendations are adapted with permission from 5C0 Action Canada {wnnw,
cojactioncanada.ca/guidelines accecced August, 2014,

' Moderate tensity: somewhat hard but can be sustained for long periods without experiencing excessive fatigue; Vigorous intensity: very hard, close
to maximum and cannot be sustained for long without experiencing excecsive fatigue.




OBRIGADA!

@ @roberta_gaspar

DA robertagaspar.prof@gmail.com
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