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Editorial  

Ehlers-Danlos syndrome (EDS) is an umbrella term 

for a growing group of hereditary disorders of the 

connective tissue mainly manifesting with generalized 

joint hypermobility, skin hyperextensibility, and 

vascular and internal organ fragility. The heritable 

disorders of connective tissue (HDCTs) comprise four 

principal disorders: Marfan syndrome (MFS), Ehlers-

Danlos syndrome (EDS), Oesteogenesis imperfecta 

(OI), Benign joint hypermobility syndrome (BJHS). [1] 

The last Ehlers-Danlos syndrome (EDS) 

classification identifies six major variants, including 

classic (cEDS), hypermobility (EDS-HT), vascular 

(vEDS), kyphoscoliotic, arthrochalasis and 

dermatosparaxis subtypes, which are distinguished on 

the basis of specific diagnostic criteria, i.e., 

Villefranche criteria [2]. In the clinical practice, 

adhesion to such criteria help in selecting patients for 

confirmatory laboratory tests, which are now available 

for all major EDS subtypes except EDS-HT [3]. As a 

whole, EDSs have a presumed cumulative frequency of  

1/5,000 [4], with cEDS and EDS-HT being the most 

common variants [5]. Recent observations support with 

evidence the concept that EDS-HT and JHS may be 

indeed one and the same condition (i.e., JHS/EDS-HT) 

also at the genetic level [6]. 

In the JHS/EDS-HT like in the others connective 

tissue disorders, there is an involvement of the 

connective tissue matrix proteins. The proteins 

concerned include collagens, elastins, fibrillins and 

almost certainly others that have yet to be discovered. 

Because of the widespread distribution of these 

molecules throughout the body, particularly in the 

joints, skeleton, eyes and vasculature JHS relates to the 

faulty collagen proteins that affect the body 

systemically. This implies that symptoms may be  

 

varied and may interest not only the musculoskeletal 

system [7]. 

Collagen alterations may influence the quality of 

movement but also movement has a role for the 

collagen quality: motion has a prevention role  in the 

formation of contractures and adhesions. The 

immobilization and the reduction of motion (also 

present in the kinesiophobia) is able to make 

qualitative change of the tissue. The deficit of 

movement is able to change the length of the 

connective tissue which adapt to the shortest distance 

between the insertion points. This mechanism involves 

the progressive loss of functioning and the 

establishment of pain [8].  

The collagen alterations involves also the fascial 

body system, a structural and functional unifying body 

system. The fascial body seems to be one large 

networking organ, with many bags and hundreds of 

rope-like local densifications, and thousands of pockets 

within pockets, all interconnected by sturdy septa as 

well as by looser connective tissue layers. Based on 

this background, a more encompassing definition of the 

term fascia was proposed as a basis for the first Fascia 

Research Congress [9]  and was further developed 

[10]for the following two congresses. The term fascia 

here describes the ‘soft tissue component of the 

connective tissue system that permeates the human 

body’. One could also describe them as fibrous 

collagenous tissues that are part of a body wide 

tensional force transmission system. The complete 

fascial net then includes not only dense planar tissue 

sheets (like septa, muscle envelopes, joint capsules, 

organ capsules and retinacula), which might also be 

called “proper fascia”, but it also encompasses local 

densifications of this network in the form of ligaments 

and tendons. Additionally it includes softer collagenous 
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connective tissues like the superficial fascia or the 

innermost intramuscular layer of the endomysium. 

Commonly neural coordination is seen as the key 

factor in and the main origin of our motor behavior: the 

neural system generates impulses to the motor units in 

the skeletal muscle fibers, and they in turn respond by 

pulling the origin and insertion of the muscles towards 

each other thereby exerting forces on the skeleton. 

Recently some authors have put attention to the role of 

the fibrous collagenous connective tissues in the body; 

these are seen as providing a tensional network 

throughout the whole body, the biomechanical 

properties of which provide the framework for 

muscular force transmission as well as for the haptic 

sensory system [11]. They also suggest that the lack of 

proprioceptive perception may be more than an 

adaptation of neural tissues in response to a change in 

fascial tissue properties. The changes in sensory 

dynamics maybe themselves driven by the alteration in 

mechanical connective tissue properties [11]. 

Proprioception is a term coined by Charles 

Sherrington in 1906 that means the perception of one’s 

self; this is sensory modality based on receptors 

densely packed in the muscles and in tendons and 

called the “secret sixth sense”. Proprioceptors precisely 

measure physical proprieties, such as muscle length, 

tendon tension, joint angle and deep pressure. Signals 

from this sensory orchestra are sent by afferent nerves 

through the spinal cord to the somatosensory, motor 

and parietal cortices of the brain, where the 

continuously feed and update the sensory-motor maps 

of the body [12]. A poor sense of proprioception could 

explain why people with JHS/EDS-HT become injured, 

having a lack of sensation of the joint at the end of the 

range. In hypermobile people the proprioceptors are 

basically not given the right feedback. The reason 

underlying why JHS/EDS-HT patients have poor 

proprioception may be the tissue laxity of the soft 

tissue; proprioceptors are unable to give the right 

feedback [13] and the body is continuously getting the 

“wrong” motor information about where it should be. 

Impaired proprioception has been described in various 

joints of JHS/EDS-HT patients [14,15,16]. 

Moreover in JHS/EDS-HT patients  kinesiophobia 

manifestations has been observed, associated to chronic 

widespread pain and fatigue [17]. Kinesiophobia has 

been described as an excessive, irrational and 

debilitating fear of physical movement and activity 

resulting from a feeling of vulnerability to painful 

injury or reinjury [18]. Kinesiophobia, in turn, 

aggravates muscle deconditioning, thus determining a 

vicious  downward spiral of declining function and loss 

of independence. 

All these features seems to confirm the ameliorative 

effects due to physiotherapy treatment on 

proprioception in particular and for quality of life 

secondarily [19] 

In addition to a manual work specific for the fascia 

[8] an approach to improve proprioception may be the 

use of repetitive muscle vibration [20] that may 

minimize the consequences of an interruption of visual 

input on posture control. Focal muscle vibration was 

demonstrated as a highly selective stimulus for Ia 

spindle afferents. In fact, vibratory stimulation with 

specific parameters (i.e., frequency of 100 Hz, peak-to-

peak amplitude of 0.20–0.50 mm) may activate 

different mechanoceptors, in particular spindle 

afferents and Golgi tendon organs. Activation of 

peripheral contractile elements strongly influences the 

activity of the γ-motoneuron system, and therefore the 

muscle spindle in providing afferent information. The 

tonic spindle activation is able to induce long-term 

primary motor cortex reorganization, characterized by 

an enduring increase of intracortical and cortical 

reciprocal inhibition [7,19]. Also if evaluated in a 

single case, the application of focal muscle vibration 

shows to be able to increase joint stability by 

improving muscle strength in order to facilitate muscle 

cocontraction; in particular, it was hypothesized that 

the dynamic stabilization process of co-contraction 

may be inhibited by abnormal firing of afferent 

mechanoreceptors. Repetitive muscle vibration may be 

a good alternative also for patients in an advanced 

stage of the disease in order to improve proprioception 

and, consequently, increase stamina[7,19]. 

Another possible approach may be the use of 

Neuromuscular Taping (NMT) that has been proved to 

be effective in various musculoskeletal conditions [ 

21,22,23]. NMT may play a role as a sensitive input 

[24] that is integrated by the central nervous system 

and used for assisting motor program execution process 

known as sensorimotor integration. Mechanoreceptor 

stimulation induce by NMT may improve 

proprioceptive inputs for muscles to perform task-

specific functions [25]. 
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