
Sherringtonian Concepts 
& 

Practical Application 
 

I. History & overview of PNF (proprioceptive neuromuscular facilitation) 
 
II. Review of Neuroanatomy 
 

a)  Sensory proprioceptors 
 Muscle spindle and its components 

   Bag  
   Chain 
   Afferent nerve fibers 
    Primary Ia’s 
    Secondary II’s 

 GTO’s (golgi tendon organs) 
b)  Motor Neurons 
  Alpha motor neuron 

 Gamma motor neuron (static and dynamic gamma) 
 

III. Definition of pertinent terms: 
  Physiological Flexors 
  Physiological Extensors 
 
IV. Wiring Diagrams for: 
   Physiological Flexors 
   Physiological Extensors 
 
V. PNF—Sherringtonian Concepts 
  Irradiation (overflow)  
  Reciprocal Innervation (inhibition) 
  Successive Induction 
 
VI. PNF—Practical Application 

a)  Demonstration to  flexibility in hamstrings using above concepts 
b)  Advantages in using Sherringtonian principles 



Physiological Classification of Muscles 
 

• For the purposes of this lecture, the significance of knowing whether a 
muscle is a physiological extensor (tonic) or a physiological flexor (phasic) 
will ultimately dictate a muscle’s response (facilatory or inhibitory) during 
stretching or strengthening. 

  
• Muscles can be classified according to their anatomical, metabolic or 

physiologic characteristics.  Few muscles can be categorized as pure 
“flexors” or “extensors” because of the varying degrees in physiological and 
metabolic compositions.  For example, the hamstrings are considered an 
anatomical extensor, but are physiological flexors due to their physiological 
characteristics (see below).  The significance of knowing this is important 
because physiological flexors are facilitated when stretched. 

 
• The significance of knowing whether a muscle is a primarily a “physiological 

flexor” or a “physiological extensor” ultimately dictates the type of 
therapeutic exercise prescribed. For example, the soleus is a physiological 
extensor which in turn, is built more for stability and thus is “tonic” in 
nature.  Therefore, closed kinetic chain (CKC) exercise would be more 
sensible in training this muscle. 

 
PHYSIOLOGICAL FLEXOR AND EXTENSOR MUSCLES ARE THEREFORE DEFINED AS FOLLOWS: 
Flexor—Phasic                  Extensor—Tonic—Postural  
•  “Mobilizers”      “Stabilizers” 
• Multiarthrodial      Uniarthrodial 
• Superficial       Deep 
• Anaerobic       Aerobic 
 (Fast glycolytic fibers)       (Slow oxidative fibers) 
• Initiate movement      Performs holding 
• Best suited for OKC exercise    Best suited for CKC exercise 
• LOVES the lengthened range because it’s   HATES the lengthened range 

facilatory                              because this range inhibits 
extensors 

(Ia primary fibers turn them on, thus causing movement) (secondary fibers turn them off)   
 Techniques best suited for promoting motion:  Techniques best suited for promoting    

    SRH, SR         static stablity:  SHRC, AI, RS 
  
Ex>Hamstrings      Ex> Gluteus maximus 
      Rectus Femoris                      Vasti (of quad) 
      Erector Spinae                      Rotatores, Multifidis 
      Gastrocnemius                      Soleus 
      Long head triceps                      Medial & lateral triceps 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



PNF Concepts—Sheringtonian Concepts 
 

Sherrington’s Concepts consists primarily of 3 key principles: 
• Irradiation 
• Reciprocal innervation 
• Successive induction 
 
Our demonstration utilizes all 3 principles in order to promote an increase in 
hamstring length.  
  
The definition of Sherrington’s  principles will make more sense, however, if 
they relate to a concrete example, which in this case, to increase hamstring 
length.  Thus, the following definitions take into account the intent to 
increase hamstring length. 
 
Note:  The position in which we chose to improve hamstring length is one 
that utilizes a mass pattern of movement—chop to the right in long sitting. 
 
IRRADIATION—Taking advantage of strength to help weakness (overflow).  
By using Timing for emphasis (TE) in the stronger segments of the chop (i.e., 
head and right extremity*) you can accomplish “overflow” to weaker 
segments (i.e., hip flexors*). 
 
RECIPROCAL INNERVATION (INHIBITION)—When one set of motor 
neurons is stimulated, those neurons that control antagonistic muscles are 
inhibited.  By flexing the trunk/head/neck during the chop to the right you 
promote reciprocal inhibition to the antagonistic pattern.  This leaves the 
extensors inhibited  and strengthens the flexor side which is what you want 
which promotes active motion to support NEW range.  Reversing techniques 
are best suited for promoting reciprocal inhibition (SR, SRH).  
 
SUCCESSIVE INDUCTION—This law states that if I move a patient in one 
direction it will facilitate the other side.  So an active contraction in one 
direction helps the active contraction of the other.  By preceding the 
agonist pattern (chop to the right) with the antagonist pattern (reverse 
chop to the left) you strengthen the agonistic side. 
 
*The stronger and weaker segments may differ from patient to patient. 



 
 
 
 


