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Introduction

Late wave responses consist of Hoffmann’s reflexes
(H-reflexes), F waves, tendon vibration andblink
reflexes.Late wave responses have longer latency than
nerve conduction studies and are an important
complement to neurophysiologic testing. The late wave
responses provide information about the integrity and
conduction in the proximal segments of the reflex
pathway, such as the plexus and spinal nerve roots (Nalty
and Sabbahi,2002).

When a nerve is stimulated, action potentials are
generated in the nerve fiber in both directions from the
stimulation site. When the action potential travels along
the motor axon to the motor neuron with a recurrent
discharge in the same cell body, an action potential is
generated along the same motor axon back to the
innervated muscle fiber. The first motor action potential
recorded at the muscle is called the M-response (or M
wave ). The second action potential, occurring 30-50 ms
after stimulation and thus termed a late wave response, is
the F wave. The F wave amplitude is small with a latency
dependent on the distance between the stimulation site
and the spinal cord.In comparison,if the stimulus
activates the sensory axon (la-afferent), the action
potential travels to the spinal cord,where, after a synapse
in the ventral horn,some motor neurons are activated, this
second order axon carries the evoked response back to the
muscle fibers innervated by that motor neuron.The
response recorded at the muscle is called the H-reflex
(Nalty and Sabbahi,2002).



The H-reflex is the electrical recording of the muscle
stretch reflex which is the reflex contraction of the
innervated skeletal muscle when it is stretched, The
stretch reflex is monosynaptic reflex (Guyton and
Hall,2000). Unlike the tendon tap stimulus —induced
reflex, the muscle spindle is bypassed and the la afferent
fibers are stimulated directly by electrical stimulation
while recording the reflex action potential from the
muscle supplied by the nerve that has been stimulated.
The impulse travels into the cord through the la sensory
fibers and to the anterior horn where it synapses the
motor neuron (Wiechers and Johnson,1990 ).

This monosynaptic reflex has been used to evaluate
the excitability of the alpha motor neurons or the integrity
of neural conduction in the afferent —motor neurons —
efferent pathway (Nalty and Sabbahi,2002).

The H-reflex may be used with other procedures
such as tendon stretching, in order to test
neurophysiologic processes pertaining to the excitability
of the motor neuron pool such as hypertonia,parkinson’s
disease,dystonia and other CNS diseases (Nalty and
Sabbahi,2002).



Aim of the work

To compare three methods for recording tibial H
reflex to find the easiest and the most reproducible H
reflex method to provoke and to interpret.

Materials and Methods

This study will be performed on both calves of 30
adult volunteers after informed consent has been
obtained,subjects on which performed the three methods
have to be free of radicular pain,low back pain and
symptoms suggestive of any neuromuscular disorder.

Each subject will be placed in the prone position with a

pillow under the ankle so that the foot could move freely.

Each subject will have his or her H reflex and M reflex

which will be elecited according to Hugon’s,Braddom

and Johnson’s and the half and half methods.

1- In Hugon’s method(1973),an active electrode will be
placed 2 cm distal to the insertion of the
gastrocnemius muscle along the longitudinal axis of
the calf and a reference electrode 3 cm distal to the
active one.

2- In Braddom and Johnson’s method (1974),an active
electrode will be placed at the mid point between the
mid popliteal crease and the posterior edge of the
medial malleolus, the reference electrode will be
placed at the insertion of the Achille’s tendon ( two
widely used methods).

3- In our half -and half -method,an active electrode (G1)
will be placed at the medial edge of the tibia,one half
the distance between the flare of the medial tibial
condyle and the proximal tip of the medial malleolus.
The reference electrode (G2) will be placed one half



the distance between the active electrode and the
proximal tip of the medial malleolus along the
longitudinal axis of the calf, hence the name “half and
half’(Takashi et al.,1999). The data will be
statistically analyzed.
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