Co-funded by the
Erasmus+ Programme
of the European Union

Qﬂy Increasing the Conformance of Academia
towards Rehabilitation Engineering (i-CARE)

I-CARE Project ref. 586403-EPP-1-2017-1-PS-EPPKA2-CBHE-JP

Prepared by: Haasan Khalaf Date:14/3/2020
University College of Applied Sciences

BATTI

Ideas transforrmeng the future

D C U Univerzitetni rebabilitacijski institut
Republike Slovenije - Soéa

This publication has been produced with the financial support of the Erasmus+ Program of the European Union. The contents of this publication are the sole responsibility of the
partners and can in no way be taken to reflect the views of the European Commission.



,00,,©
Functions of the Nervous System V&‘Ry
e Sensory function. Sensory receptors defect internal stimulll-, suc

as an increase Iin blood pressure, or external stimuli. This sensory
iInformation is then carried into the brain and spinal cord
through cranial and spinal nerves.

* Integrative function. The nervous system processes sensory
Information by analyzing it and making decisions for appropriate
responses—an activity known as integration.

« Motor function. Once sensory information is integrated, the
nervous system may elicit an appropriate motor response by
activating effectors (muscles and glands) through cranial and spinal
nerves.

% Gy
¥ - % '
|'.;:, ¢ l} c ' Eras:nc:?s;u g(r’s:r:r);\zg -
.‘3{\--' ,9/ DC U l_r m;«mlmﬂudmu-m-r U BATTI of the European Union
Y Peh Vocurgle




,u00,,®
Refractory Period VMV

Large-diameter axons have a larger surface area and RE
have a brief absolute refractory period of about 0.4
msec.

Because a second nerve impulse can arise very quickly,
up to 1000 impulses per second are possible.
Small-diameter axons have absolute refractory periods
as long as 4 msec, enabling them to transmit a

maximum of 250 impulses per second.

Under normal body conditions, the maximum frequency of nerve
Impulses in different axons ranges between 10 and 1000 per
second.




Divisions of the Nervous System \VAVAV,

The nervous system as a whole consists of two principali-CARE
divisions called

The central nervous system and
The peripheral nervous system .

Because the brain and the spinal cord occupy a midline or

central location in the body, they are together called the central
nervous system or CNS.

Similarly, the usual designation for the nerves of the body Is the
peripheral nervous system or PNS.
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Canral sucus Figure 14 \23257
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"igure 14-18 Origins of the Cranial Nerves. An inferior view of the brain. ® ) @
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Divisions of the Brain vV
The brain, one of our largest organs, consists of the i-CARE

following major divisions, named in ascending order
beginning with most inferior part:

|. Brain stem

A. Medulla oblongata
B. Pons

C. Midbrain

II. Cerebellum

Ill. Diencephalon

A. Hypothalamus

B. Thalamus

V. Cerebrum
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E) A lateral view of the brain, showing its position in
the cranium and the organization of the meninges
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Specific types of sensory, motor, and integrative%
are processed in certain regions of the cerebral coi exe

Generally, sensory areas receive sensory information and
are involved In perception, the conscious awareness of a
sensation;

motor areas control the execution of voluntary movements;
and

associlation areas deal with more complex integrative
functions such as memory, emotions, reasoning, will,
judgment, personality traits, and intelligence
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'@ 14-15 Motor and Sensory Regions of the Cerebral Cortex. :ARE

Cenfral sulcus Primary Sensory cortex

Primary motor cortex
(precentral gyrus)

Somatic motor association

area (premotor cortex)
PARIETAL LOBE
Somatic sensory
association area
FRONTAL LOBE
Visua association area
Prefrontal cortex
OCCIPITAL LOBE
Insula
Lateral suicus Audtory association area
Audtory corex
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Earticular areas of the cerebral cortex process sensory, motor, and integrative signals.

Central sulcus PRIMARY MOTOR AREA
(precentral gyrus)

PRIMARY SOMATOSENSORY PREMOTOR AREA
AREA (postcentral gyrus) PRIMARY GUSTATORY ARE,
SOMATOSENSORY
ASSOCIATION AREA FRONTAL EYE FIELD AREA
Parieta! lobe
COMMON
INTEGRATIVE Frontal lobe
AREA
WERNICKE'S AREA
VISUAL BROCA'S SPEECH AREA
ASSOCIATION
AREA
PRIMARY — PREFRONTAL CORTEX
VISUAL
AREA Lateral cerebral sulcus
Occipital lobe
Temporal lobe N - AUDITORY PRIMARY AUDITORY AREA
. ASSOCIATION
AREA
POSTERIOR ANTERIOR
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Frontal eye field

Prefrontal area

Broca's
speech area

Primary olfactory area

) Drag the brush and paint the part of the brain
cortex that serves following functions:
interprots sensory information from all

sources to provide for a suitable response.
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| Site of lesion Disorder

Frontal, either Intetiectual smpairment
Personmality change
Unnary incontinence
Monoparesis or
hemiparesis

Frontal, left Broca’s aphasia

Temporo- Acaiculia

panetal. eft Alexa
Agraphia
Warmicke's aphasia
Right-left disorientation
Homonymous field defect

Temporal, nght Confusional siates
Failure o recognize faces
Homonymous field defect

Parneial, either Contralateral sensory
loss or negect
Agraphaesthesia -
Homorymous field defect /

Pariaial, right Drassing apraxia
Failure to recognize faces

Pansial. left Limb apraxia

Occipitat/ Visual Seld defects
occipitoparietal Visuospatial defects
Disturbances of visual
recagnition
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Spinal cora
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\entral posterolateral
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RTICOSPINAL
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Figure 12.9 Distribution of gray matter and white matter in the spinal cord and brain. Q!.!y

% White matter primarily consists of myelinated axons of many neurons. Gray matter consists of neuron cell bodles, :
dendrites, unmyelinated axons, axon terminals, and neurogiia. [ C A R E
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(a) Transverse section of spinal cord (b) Frontal section of brain

o What Is responsible for the white appearance of white matter?
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stroke \VAVAY
To the public, stroke means weakness, usually permanent on one side, often with loss
of speech. I-CARE

Stroke is defined as a syndrome of rapid onset of neurological
deficit caused by focal, cerebral, spinal or retinal infarction.

Tissue injury is confirmed by neuroimaging.
Hemiplegia following middle cerebral arterial thromboembolism is the typical example.

e ischaemic stroke/infarction (85%)

—thrombotic

— large-artery stenosis

— small-vessel disease

— cardio-embolic

— hypoperfusion

e haemorrhagic stroke (10%)

— intracerebral haemorrhage-

-subarachnoid haemorrhage

e other (5%), e.g. arterial dissection, venous sinus thrombosis, vasculitis

RN ook g
c’ (& CJ I?J ’ b s

\ // DC U I':i:':“:l:“ a:::mpu e BATTI of the European Union




How stroke happens.... FEE=me=d VVAVAY)

I-CARE

Thrombus lodges ‘—} 1
in the cerebral artery ’
causing a stroke

Thrombus In

the carotid artery

breaks off and travels '}
to the cerebral artery

in the brain :
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Hemorrhagic Stroke | Ischemic Stroke
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TRACEREBRA
HEMORHAGE
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ischemic hemorrhagic
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FIGURE446-17 Hypertensive hemorrhage. Iransaxial noncontrast
computed tomography scan through the region of the basal ganglia
smessansanis [EVE3A1S 3 hematoma involving the left putamen in a patient with O il
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Intracerebral hemorrhage in different periods \2}2}7
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Prognosis \2}2}.’

I-CA
About 25% of patients die within 2 years of a stroke, nearly 18‘50

within the first month .
This early mortality is higher following intracranial haemorrhage than ischaemic stroke.

Poor outcome is likely when there is coma, a defect in conjugate gaze and
hemiplegia.
Many complications, such as aspiration or pressure ulcers, are preventable, particularly in the elderly.

Coordinated care reduces deaths.
Recurrent strokes are, however, common (10% in the first year) and many
patients die subsequently from myocardial infarction.

Of initial stroke survivors, some 30-40% remain alive at 3 years.
Gradual improvement usually follows stroke, with recovery plateauing after
12 months.

One-third of survivors return to independent mobility and one-third have
disability requiring Institutional care.
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* Problem solving process (wHo, Wade, 2005)  \J\J'\/
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* Assessment

* |dentify needs/modifiable factors
* @Goal setting

e Measurement, planning & implementation of
interventions

 Evaluation of change & effectiveness




Rehabilitation: multidisciplinary approach

v
Physiotherapy has particular value in the first few weeks after stro
relieve spasticity, prevent contractures and teach patients to use W

A
alds.

Speech and language therapists have a vital understanding of aphasic patients' problems

and frustration.
Return of speech is hastened by conversation generally.
Physiotherapy, occupational and speech therapy have a vital role in assessing and

facilitating the future care pathway.
At home, aids and alterations may be needed: stair and bath rails, portable

lavatories, hoists, sliding boards, wheelchairs, tripods, stair lifts, electric
blinds and modified sleeping arrangements, kitchen, steps, flooring and

doorways.
Liaison between hospital-based and community care teams, and primary

care physician, is essential.
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e Stroke unit \ZV/

_ I-CARE
— greater focus in acute stroke management

— geographically discrete units

— comprehensive ax

— MD team approach

— clear communication within team/family/patient
— promote early mobilisation

— strong engagement with carers/families

— staffed by professionals with special interest in stroke
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Thank You

Keep connected with i-CARE project:

Email: icare@alazhar.edu.ps
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Figure 12.28 Damage and repair of a neuron in the PNS. . ng

@E Myelinated axons in the peripheral nervous system i-CARE
may be repaired if the cell body remains intact and if

Schwann cells remain active.

Cell body
Niss! bodies

Myelin sheath

Schwann cell

(a) Normal neuron
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Schwann cell ng
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Superficial layer Eaamm N Superficial layer
Deep layer {7 N, Deep layer

BDURALHEMAT

2R} S RN
LRI i L&l | { 1) "@® | ﬂ _ Co-funded by the
< F . wesshy Colle aopliad Sciences. | \ ) Ly Erasmus+ Programme
A S E AN . DC U f.:'fsz:f‘:'\",r“;f_’""""""""' IU BA I of the European Union




Important points to remember: \zg‘y
1. The goal of rehab is to help patients be i-CARE

iIndependent — doing as much for themselves as

they can.
2. Rehab is done with a patient, not to a patient.

Your family member must be willing and able to work
with rehab services during active treatment and, later,

with caregivers or by themselves at home.
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Traumatic Brain Injury i-CARE

In most Western countries, head injury accounts for about 250

hospital admissions per 100 000 population annually.
Traumatic brain injury (TBI) describes injuries with potentially permanent
consequences

The prevalence of survivors with a major persisting handicap is
around 100/100 000.

Road traffic accidents and excessive alcohol use are the
principal aetiological factors in this major cause of morbidity
and mortality, in many countries.
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- Sagittal Cerebral cortex

plane
Thalamus

RAS projections
to cerebral cortex

Cerebellum
Visual impulses

TPk 6 i from eyes
Cory, | \ Reticular formation
2 ] \ Medulla oblongata
Auditory and Spinal cord
equilibrium
impulses from Somatic sensory impulses
ears (from nociceptors, proprioceptors,

and touch receptors)

(c) Sagittal section through brain and spinal cord
showing the reticular formation
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Migure 12-1 The Anatomy of a Multipolar Neuron. ‘!y

Dendritic branches Telodendria
Nissl bodies (RER
( B} This color-coded figure shows the

four general regions of a neuron.

See Figure 12-2

Dendrite

PRESYNAPTIC CELL IE An understanding of neuron function requires POSTSYNAPTIC CELL
knowingq its structural components.

—

¢ s /7} — = B Co-funded by the
mmwxb @} oct) P [ "?AUJ oy i e

Pnidide oevrgt - Sode




Extradural Hemorrhage \VAYAY
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Hemorrhage
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