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“Orthopaedic or
neurologic?”

MYL AV Gualtiero Gandini
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Goal

Provide practical and useful information on the
clinical approach to the qgait problems

INDEX:

1. Basic Concepts
2. Gaitexamination: normal and abnormal
3. Problem inasingle limb




Basic concepts

$ﬁ The Voluntary Movement

Syhergistic action between:

MOTOR FUNCTION (descending)
&
SENSORY FUNCTION (ascending)
(proprioceptive,
vestibular, visual )
+

INTEGRATION (cerebellum)

Il Movimento Volontario

The Voluntary Movement

Motor Function
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Is strenght only required to make a correct movement?

—ape

Sensoty modality permitting
to perceive “in real time”
the position of the limbs

and body in the space
(KINESTHESIA)

The Voluntary Movement

Brain Sensory Function




GAIT ABNORMALITIES
PARESIS  PARALYSIS (Plegia)

100%

MOTOR
FUNCTION 0%

PARESIS:  PARTIAL loss of the ability to perform
a voluntary movement

PARALYSIS: TOTAL loss of the ability to perform
avoluntary movement
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Basic concepts: lesion ot the upper and lower
motoneuron System

UPPER MOTOR NEURON LESION: ‘-k_‘j

NORMAL/INCREASED REFLEXES |
Normal/increased muscle tone | ’ 7

LOWER MOTOR NEURON LESION: e
DECREASED/ABSENT REFLEXES &
Decreased muscletone i \
Flaceid Paresis/Paralysis
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THORACOLUMBAR lesion: spastic paraplegia

4
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LUMBOSACRAL lesion: flaccid paraplegia

£

Gait examination

GAIT EXAMINATION

c ~ NORMALGAIT “Correct sequence
~___ ofvoluntarymovements”

EVALUATION:
(on flat, non-slippety surface)

~ DIRECTION OF THE GAIT

~ LENGHT OF THE STRIDE

~ HYPER/ HYPOMETRIA

~ ABILITY TO BEAR THE WEIGHT

~ COORDINATION contralateral limb
~ COORDINATION fore/ hind limbs
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GAIT ABNORMALITIES
PARESIS (weakness) o
Inability to perform adequately @\
3 voluntary movement

ATAXIA (incoordination)

[ Inability to coordinate the movement

@; and/or the sequence ofthe movements

SENSORY DEFICIT
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Ataxia or paresis?
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GAIT ABNORMALITIES
LAMENESS:

Alteration in the normal qait due in most cases
to pain or to mechanical limitations

(true mainly in case of PAIN ):

v Reluctance to bearweight on the affected limb

v short bearing weight on the affected imb

*head elevation * when the limb is bearing weight (front limb)
v *backelevation” when the limb is bearingweight Chind limb)

NORMALLY AFFECTS ONE SINGLE LIMB,
RARELY TWO, ALMOST NEVER FOUR!!!

19
GAIT ABNORMALITIES
Paresis
Ataxia Neuril?/glc disease
Lameness —»> Orthopedic disease
20

... Orthopaedic or Neurologic???
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GAIT EXAMINATION
TERMINOLOGY

- MONOPARESIS - MONOPLEGIA
- PARAPARESIS - PARAPLEGIA

- HEMIPARESIS - HEMIPLEGIA

- TETRAPARESIS - TETRAPLEGIA
- Vestibular ATAXIA

- Cerebellar ATAXIA

- Proprioceptive or spinal ATAXIA
- Circling, Leaning, Drifting
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PARESIS = WEAKNESS

ATAXIA

Inability to coordinate the movementand/or the sequence of the movements

LESION OF THE ASCENDING TRACTS (SENSORY)

«Proprioceptive» (of spinal) ATAXIA
mainly due to spinal cord lesions.

dysmetriz, hypo/bypermetriz; «don’t know where are the limbsy 1
«Cerebellar» ATAXIA

due to cerebellzr lesions:
Hypermetria, intention tremors, dl‘ﬁfcu/zy In starting movements I
«Vestibular» ATAXIA N
due to vestibular system lesions: “g %
falling. drifting, leaning, rolling towards the side of the lesion [
24
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Proprioceptive ATAXIA

P
i
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NS and GAIT abnormalities
Ataxia Paresis

CEREBELLUM

L MIXED

SPINAL CORD

(BRAIN STEM)

NEUVROMUSCULAR

VESTIBULAR SYSTEM SYSTEM

(peripheral)

28

Ataxia or paresis?

ad

7227 i

Ataxia or paresis?
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Ataxia or paresis?

Spinal cord and gait abnormalities
)

32

EVERYTHING OK/

11
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$ﬁ KEY POINT:

when | observe a patient which
«is wa[kmg abnormally» the questions are:

1. Has enough strenght? (is it weak?)> PARESIS
2. Isincootdinated in the movement? > ATAXIA
3. Ispainful? > LAMENESS

34

Orthopedic or Neurologic?

The problem
on asingle limb

12
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... whatdo you think?

... whatdo you think/

v vn Slow motion
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LAMENESS ON ONE LIMB

Orthopaedic or
neurologic?

\

....look for some associated
neurologic sign....

Lameness and....
associated neurologic signs

FRONTand HIND LIMB:
v Monopaesis

v Proprioceptive deficits
v Selective muscle atrophy

v'FRONT LIMB:
v Neck pain

v Horner's Syndrome
v Decteased cutaneous trunci reflex

“Camilla”, Caucasian Shepherd, F,10Y; NRN 2190

e
’s3 L

T L <
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“lvan’, DSH M,3y; NRN 1175

... Orthopaedic or Neurologic??

Which nervel??

PNS: NERVES OF THE HIND LIMB

(mainly)
EXTENSION
of the limb

FLEXION of
the hock

EXTENSION

of the fingers

FLEXION
of the limb

EXTENSION
of the hock
FLEXION
of the fingers

06/10/2019
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... Orthopaedic or Neurologici??

» Which nerve???
’ | l i
- h |

s
* T ke

Aome message

NEUROLOGIC GAIT DISORDER

CLINICAL PRESENTATION
o acute or chronic
o progressive or not
o = associated to pain
o frequently more limbs involved
o PRESENCE of ataxia/paresis
o sporadic lameness
o PRESENCE of proprioceptive deficits

a7

NON NEUVROLOGIC GAIT DISORDER

CLINICAL PRESENTATION
o acute or chronic
o progressive or not
o normally associated to pain!
o often single limb involved
o PRESENCE OF LAMENESS!!!
o ABSENCE of ataxia/paresis
o ABSENCE of proprioceptive deficits

Problem of one limb : In conclusion....

< Gait examination:
- only lameness!
- monoparesis!
- deficits on other limbs?

< Postural reaction examination :
- deficits on the affected limb?

- deficits on other limbs?
< Spinal reflexes examination:

- ...decrezsed on the affected limb?

* Palpation :

- pain on palpation of the affected limb!

- muscle atrophy of the affected limb?
- Hypoesthesia on specific areas?

48
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In conclusion: Orthopedic or Neurologic?
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