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OBJECTIVES

- To learn how to interpret the results of a cervical kinematic
assessment in a pathological population.

- To learn how to interpret the results of an assessment of cervical
muscle strength in pathological population.

- To learn how to interpret the results of a lumbar kinematic
assessment in a pathological population.

- To learn how to interpret the results of the assessment of lumbar
strength in a pathological population.

- To discuss the results of cervical and/or lumbar biomechanical
assessment through clinical cases.
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« Pathological results of a cervical spine assessment
« Pathological results of a lumbar spine assessment
« Cervical biomechanical assessment. Clinical case
« Lumbar biomechanical assessment. Clinical case

« Key ideas
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Assessment of the cervical range of motion

Cervical range of motion
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MEASURING EQUIPMENT:
Photogrammetry system or inclinometers.

TYPE OF ANALYSIS: Kinematic.

GRAPH: Range of motion of the cervical
spine in the three planes. The outer edge
of the graph represents the normality zone.

INTERPRETATION OF THE RESULT:
Limited mobility (°) of the cervical spine in
different axes of movement. The flexion-
extension limitation is particularly
noticeable, followed by left rotation, in
which there is also a significant asymmetry
with respect to right rotation.
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Kinematic assessment of the cervical spine

Cervical mobility

\elocidad (°/s)

<- Flexion Extensidn -

MEASURING EQUIPMENT:
Photogrammetry system.

TYPE OF ANALYSIS: Kinematic.

GRAPH: Angular velocity (°/s) of the
cervical spine versus the range of
flexion-extension movement (°).

INTERPRETATION OF THE RESULT:
Slow movement with limitation of the
cervical spine extension, whereas
flexion is close to normality limits.
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Functional assessment of the lumbar spine

Fuerza Yerical Mormalizada (%)

Fuerza Vertizal Normalizada
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MEASURING EQUIPMENT: Dynamometric
platform
TYPE OF ANALYSIS: Kinetic.

GRAPH: It represents the different repetitions
recorded of the reaction force during the sit-
to-stand movement.

INTERPRETATION OF THE RESULT:
Repeatable but altered force pattern. The
slope of the curve is horizontal, with the
maximum peak of the curve being lower and
delayed in time. This means that the
generated momentum is insufficient to stand
up, which can be associated with pain,
strength deficit or lack of coordination.

IBY




Development of innovative training solutions in the
field of functional evaluation aimed at updating of
the curricula of health sciences schools

H Erasmus+

Functional assessment of the lumbar spine

MEASURING EQUIPMENT:

Activity: rising from a chair Dynamometric platform

FORCE ASYMMETRY
i TYPE OF ANALYSIS: Kinetic.
> N GRAPH: It represents the reaction force
60 |' generated by each lower limb during the
. .'I sit-to-stand movement.
INTERPRETATION OF THE RESULT:
20 W Asymmetric force pattern. Increased
n_-_...__.____.-_.---"" weight-bearing on the lower right limb
o o5 1 15 2 25 3 during the sit-to-stand, which implies an

asymmetric movement.
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Functional assessment of the lumbar spine

MEASURING EQUIPMENT
Photogrammetry, inertial systems.

Activity: rising from a chair

TYPE OF ANALYSIS: Kinematic.

Aceleracion Tronco

20 GRAPH: It represents the angular
7 o acceleration of the trunk in different
2 o recorded repetitions of the sit-to-stand
s movement.

“' . . INTERPRETATION OF THE RESULT:

g () Low accelerations, which implies slow
trunk movement when performing the
movement.
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Functional assessment of the lumbar spine

Activity: lifting a weight
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MEASURING EQUIPMENT: Photogrammetry, inertial systems.

TYPE OF ANALYSIS: Kinematic.

GRAPH: It represents the angular acceleration of the trunk versus its angular speed
in different recorded repetitions of the movement of lifting a weight. The result is

shown for increasing weights.
INTERPRETATION OF THE RESULT: Low acceleration and speed
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in all

movements, which involves slow trunk motion. Slower movements are observed as
the weight increases, therefore, the movement gets worse as the load handled

InCreases.
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Assessment of the flexion-relaxation phenomenon

MEASURING EQUIPMENT:
Surface electromyography (SEMG).

GRAPH: Kinematic and EMG
results during the flexion-relaxation
test of the lumbar spine.

INTERPRETATION OF THE
RESULT: No myoelectric silence is
observed at maximum spine flexion.
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http://preguntamos.blogspot.com/2011/11/como-hacer-grupos-de-trabajo-en-el.html
https://creativecommons.org/licenses/by-nc-sa/3.0/
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Cervical clinical case

30-year patient.

She works as a clerk.

She had a rear-end collision 2 weeks ago.

Cervical pain.

Treatment: cervical immobilization and analgesics.

After removing the immobilization (one week after the accident), the
patient reported limited mobility due to pain.

She is referred to the biomechanics laboratory to assess cervical
mobility and prescribe a rehabilitation treatment.

On physical examination: the limited active mobility in the last
degrees of all the movements is particularly noticeable, with
preserved passive mobility, although painful. On palpation,
symmetrical muscle tone with painful points in the left temporal
region and right trapezius.
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The results of the functional assessment of the cervical spine performed in one case are
discussed below. This test kinematically analyses the movement of the cervical spine in
simple activities to detect abnormal or non-functional movements secondary to cervical
pain.

The NEDCERVICAL/IBV assessment equipment was used and the recording technique
was photogrammetry.

To perform the assessment, the system compares the parameters obtained with those of
a group of subjects whose characteristics are comparable to those of the patient (data
bases made up of normal and pathological subjects, segmented by age and gender.)

The assessment protocol is standardised and consists of two movements:

Limit test: it analyses the functional limits of movement in each spatial
direction.

Functional test (or lamp test): it analyses the cervical movement while the
patient directs her vision to the lamps located on the ceiling.
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Valoracion Final
indice de Normalidad:

Altered

The function studied is considered to be normal when the Index of
Normality is between 90 and 100%.

The lower the Index of Normality, the greater the degree of functional
alteration.
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Lumbar clinical case

60-year patient.

Lorry driver.

He fell off the lorry, which resulted in wedge fracture of L1

He was administered a conservative treatment of the fracture.

Back brace removed 3 months later.

Four months after the fracture, he continued to report low back pain
radiating to the right lower limb.

On physical examination: low back pain but no muscle contractures on
palpation. Lumbar flexion is painful. Negative Laségue and Bragard. Good
muscle function.

The MRI performed shows that the anterior wedge fracture of vertebral
body L1 is consolidated and cannot be observed. There are degenerative
signs in the disc space of L4-L5 and L5-S1 without compromising both
conjunction holes.
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The results of a case after performing a functional assessment of the lumbar spine are discussed
below. This test kinetically and kinematically analyses the movement of the lumbar spine in simple
activities to detect abnormal or non-functional movements secondary to cervical pain.

The NEDLUMBARY/IBV assessment equipment was used and the recording technique was
photogrammetry and two dynamometric platforms.

To perform the assessment, this system compares the results obtained with those of a group of
subjects whose characteristics are comparable to those of the patient (databases made up of normal
and pathological patients segmented by age and gender).

The assessment protocol is standardised and consists of two movements:

Activity of rising from a chair.
Activity of lifting weights.

The results obtained tell us about the movement pattern performed through biomechanical information
on force, mobility, acceleration and repeatability of the movement, among others.

At the end, the study of the activity is summarised in a functional index. If the result of this index is
higher than 90%, the ability of the person assessed to perform the activity falls within normality.
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Activity class

Working on clinical cases (Documents)
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Question guide of the cervical case

Is there a limitation of cervical mobility?

Which is the most limited movement?

Does he perform quick neck flexion-extension movements?

Is there any asymmetry in the movement?

Based on the graph, does he perform repeatable movements?

Is there an improvement in the second biomechanical assessment
session?
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Case solution

Is there a limitation of cervical mobility in the first assessment? Yes
Which is the most limited movement? Flexion

Does he perform quick neck flexion-extension movements? No. They
are slow.

Is there any asymmetry in the movement? No

Based on the graph, does he perform repeatable movements? For
Instance, in rotations. Yes

Is there an improvement in the second biomechanical assessment
session? Yes
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Solutions:

Is there a limitation of cervical mobility in the first assessment?

Extensién (B4%, 217)

Riotacion Rotacion
lzguierda Derzchs
(TZ% %
41%) 3r)
Flexgion Flexion
lat. izq. lat. der.
(B1% 2%
219 25m)

Flexién (48%, 229
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Solutions:

Which is the most limited movement?

Extensién (54%, 217

Botasid .
|zguierda Denzcha
(2% =
41%) )
Flexcion Fleacion
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Solutions:

Does he perform quick neck flexion-extension movements?
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Solutions:

Is there any asymmetry in the movement?
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Solutions:

Based on the graph, does he perform repeatable movements? For
instance, in rotations.
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Solutions:

Is there an improvement in the second biomechanical assessment
session?
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Question guide of the lumbar case

Is there an increase in the time needed to perform each activity?

Is there any element in the graphs of the sit-to-stand that you can
associate with difficulty in performing such movement? Why? (Discuss
with the teacher)

Do you think that the speed of movement of the trunk is fast and
corresponds to normal motion?

Can you find any asymmetry in the support while performing the
activity?

Has the patient improved compared to the previous session? Why?
(Discuss with the teacher)
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Case solution

Is there an increase in the time needed to perform each activity? Yes

Is there any element in the graphs of the sit-to-stand that you can
associate with difficulty in performing such movement? Why? (Discuss
with the teacher) Yes

Do you think that the speed of movement of the trunk is fast and
corresponds to normal motion? No

Can you find any asymmetry in the support while performing the
activity? Yes

Has the patient improved compared to the previous session? Why?
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Solutions:

Is there an increase in the time needed to perform each activity?
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Solutions:

Is there any element in the graphs of the sit-to-stand that you can
associate with difficulty in performing such movement?
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Solutions:

Do you think that the speed of movement of the trunk is fast and
corresponds to normal motion?
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Solutions:

Can you find any asymmetry in the support of both lower limbs when
performing the activity?

Asimetria de Fuerzas
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Has the patient improved compared to the previous
session?

Discuss as a group why

IBY @ /\M?E



Development of innovative training solutions in the
field of functional evaluation aimed at updating of
the curricula of health sciences schools

H Erasmus+

Key ideas

The biomechanical analysis techniques that allow us to know the strength and mobility of the spine provide
objective information about its functionality.

The range of motion of both the lumbar spine and the cervical spine can be analysed using biomechanical
analysis techniques. Limited ranges of motion are a common result in people with pain.

Strength can also be assessed in people with low back pain, mainly using isokinetic systems. The most
common results include a decrease in strength together with changes in the agonist/antagonist muscles
ratio.

Another test related to muscle activity in people with low back pain is the flexion-relaxation analysis. The
result of this test is usually altered since the phenomenon known as myoelectric silence disappears.

The movement patterns in daily life activities can also be assessed in people with low back pain. The
results provided by this biomechanical analysis measure the functional alteration and serve as a guide to
monitor the patient’s progress.

In order to obtain reliable results, all these tests require highly standardised measurement protocols and a
good command of the recording techniques applied.
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