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Introduction

Neural  System
Many different levels of the CNS interact in the control 
of posture, reaching and locomotion.The components 
of  the ventromedial system (fig.1), e.g. the ponto-
medullary reticular formation (PMRF) play a role in the 
production of feed forward postural responses5 (fig.4).

Objective – Present the importance of the scapula role in the integration of posture and movement  

Fig.1. Ventromedial System (from CIHR)

Articular System
• The passive structures joint capsule and ligaments 

(fig. 2), maintain the alignment and passive control of 
the joints.

• The alterations of these structures can be related to 
postural deviations including forward head, (scapular 
protraction/retraction), humeral internal rotation, 
thoracic kyphosis and soft tissue adaptations  and 
influence the initial position of scapula and this has 
consequences in scapulahumeral rhythm and in 
shoulder complex stability.

Myofascial System
• The active structures (fig.3) with muscle and tendon 

components have the role to produce the movement 
and the active control. The muscular system is the 
major contributor to scapular positioning, both in rest 
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Hypothesis on Global Planning Posture and  Movement

Bernstein describes the body as a mechanical system with many degrees of freedom which must be controlled in order to work together as a functional unit.
Movement control relies on the relationship between stability and mobility.
The ability to control  movements of the scapula and pelvis is essential for normal upper and lower limb function3.
Reaching and locomotion must be compatible with the maintenance of dynamic stability, adapting to potentially destabilising factors in anticipatory fashion.

Case Study

L.F. Male 58, Coach Firm 
Manager. Left  hemorrhagic 
stroke (CAT) March 2006.
Lives with wife and son at 
home needs help for daily 
activities (e.g. cutting meat
to eat), reduced social life 
scope.   
Patient’s treatment goal:  
relearning to drive.

Clinical Reasoning 

Clinical Intervention Intervention treatment was supported by the references. 

Intervention goals:  Gaining dynamic stability of the 
scapula and its relationship in improving upper and 
lower active function.

Methods
The patient was in study 
during 3 weeks, 1hour a 
day, assessed and treated 
with the Bobath Concept.

Fig. 2. Passive structures (from Netter)

Fig. 5. Forces acting across the glenohumeral joint  (from Primal)

major contributor to scapular positioning, both in rest 
and during functional tasks4.

• They provide afferent proprioceptive feedback to the 
CNS for co-ordination and regulation of muscle 
functions. 

• Stabiliser muscles (e.g. Serratus Anterior, Lower 
Trapesius) tend to have a postural holding role 
associated with eccentrically decelerating or resisting 
momentum and are mechanically able to control 
excessive range of motion.

accompanying  the movement 
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Fig 4.Diagram designed to illustrate the theoretical origins and projections of the signals 
responsible for the coordination of posture and movement, adapted 5. 

Signal for the execution of movement and postural
Fig.3.  Active structures (from Primal)

Fig.6. Initial postural set 02/07/07 

Fig.11. Regaining appropriate control 
and recruitment of stability muscles and 
activate posterior deltoid 3. HCOR  links 

Fig.12. Dynamic postural control in 
standing with trunk restraint 2 and 
activation of scapular stability 
muscles to functional co-ordination  
of upper and lower limbs. 

Main Problems:

Fig.13. Final postural set 20/07/07

During reach  the anticipatory activity prepares the trunk against
destabilising forces imposed by the movement of the limb 2 (fig 5).
During reach  the anticipatory activity prepares the trunk against
destabilising forces imposed by the movement of the limb 2 (fig 5).

Biomechanical systems make optimal alignment
necessary for optimal movement. 
Biomechanical systems make optimal alignment
necessary for optimal movement. 

Neural components
• Low tone in proximal right shoulder girdle, trunk and pelvis. 
• Muscle weakness, (lower trapesius, serratus anterior, triceps, trunk and

lower limb extensors) right side
• Poor core stability
• Proprioceptive and integration deficits
• Loss of selective control of proximal muscles and limb segments - right
• Decreased right finger dexterity
• Visual dependency to upper limb function

No neural
• Compensation
• Shortening muscle adaptation
• Muscle weakness
• Learned no use

Outcome  Measures

For Future Discussion and Research
To follow the developments of the study of APA’s related with reaching and grasping, as they perform essential functions  in daily life. 

Fig. 8. Gaining core stability. 
Transversus abdominis is very 
important in controlling core stability3

and dynamic integration both sides.

Measured during 3 weeks.
The outcome measures used 
were: PASS, RPS, 
Portuguese Dash and 
electromyographic 
biofeedback based on surface 
electromyography (BioPlus)

Fig.9.  Facilitating placing responses 
and training velocity to gain contact 
and strength to improve postural control.

activate posterior deltoid 3. HCOR  links 
proximal-to-distal components efficiently.

Fig.7. Activation of stability 
muscles in optimal positioning as 
a primary aim of treatment 4.
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Fig.14. Electromyography initial activation times. Assessment Initial
(02.07.07)

Final
(20.07.07)

DASH  (100-0) 79 59

PASS    (0-36) 33 34

RPS    (0-36) 12 28

Assessment Initial
(02.07.07)

Final
(20.07.07)

Sagital Plan SA, UT, LT, AD SA, AD, LT, UT

Scapula Plan SA, AD, UT, LT AD, SA, UT, LT

Frontal Plan AD, SA, UT, LT AD, SA, UT, LT
Table1. Initial and final scores related  with the outcomes

Table 2.  Muscle recruitment patterns. 
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Results

Discussion

Conclusion

Results  show that in DASH, the 
subject had an increase of 20 points 
in functional ability in daily life, which 
is relevant. Scores found in PASS are 
not very significant, which can be 
related with initial high scores. In RPS 
scores show the increase of quality of 
movement in reach and grasp (tab.1). 
Electromyography initial activation 
times (fig.14) are substantially 
different  (over 200ms) between 
sessions. They can not be compared  
because they are not considered as 
the same movement, not the same 
muscles are being activated, which 
shows change. In the muscle 
recruitment patterns (tab.2.) are 
changed. Sagital plan, UT recruited 
last in the final session. According to 
the dynamic stability model, local 
stabilizers (SA,LT) should activate 
before global mobilizers (AD, UT).

The initial postural set, specifically the inability to stabilize the body in advance of 
potentially destabilizing movements, intensity of training, velocity of the movement and 
its control and reaction time responses appear to influence the APA’s. Reaching speed, 
direction, distance and inertial load interfere in the APA’s  Motor learning based on 
skilled practice influences positively the sequences of muscle recruitment.

This study presents the case of a patient with sensory-motor deficit, loss of pAPAs and aAPAs, control of the trunk, shoulder girdle, stability 
and mobility of the scapula and pelvic components which affect  him in the ability to perform selective movement  and appropriate function.
Scapula setting is essential for upper limb and lower function. According to the Bobath Concept,  the interplay between stability and mobility is 
the basis for production of voluntary selective movement. Postural control is crucial in functional movement control.

Fig.10. Sit-to-supine, the role of the 
trunk is essential in reach activity. First, 
trunk muscles active (pAPA’s) preceding 
upper limb movements with stability of 
the scapula prior to the movement of the 
limb. aAPA’s occur during movement 5.
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