Eliciting kneejerk - A new method of reinfor cement
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ABSTRACT

This study was designed to detect the sensitiviitgifberent methods of eliciting knee jerks andcmmpare
the conventional methods with the newly purposedeuser. Knee jerk (a deep tendon reflex) was eticih
123 apparently normal population (77 males and e6ates) with three different methods (1) without
applying reinforcement, (2) applying Jendrassik ewa@r (strong voluntary contraction of upper limbhay
(3) using the new method of reinforcement — thayislorsiflexion of ankle joint of the same footlwmatarily

as strong as possible on which the jerk would heitatied. The sensitivity of the method without
reinforcement was found to be is 87.8%; that wihdrassik maneuver was 93.5%, whereas the setysdivi
newly proposed maneuver was 99.2%. Results of beept study have served to demonstrate thategianit

of knee jerk with newly proposed reinforcement mavee is the best among all three methods.

Keywords: Knee jerk, normal test without reinforcement, jersdik maneuver.

INTRODUCTION

When the tendon of a slightly stretched musclegpéd with a clinical hammer, the muscle contrbaegly.

It is the test of integrity of afferent and effer@athways and the excitability of the anteriorrhoells in the
spinal segment of the stretched muscle. Though mRdBkytt (1763) noticed that muscle activation abbke
caused by stretthand Erb and Westphal (1875) first emphasized thsiefulness in identifying an
abnormality of the central nervous systethere is some evidence that the knee jerk respmasewell
known to laymen prior to that timfeGowers first coined the term knee jerk. By thentaf the last century,
Sherrington had demonstrated the physiological camatof the monosynaptic reflex arc, of reciprocal
inhibition, and of propriospinal neuronéSynaptic mechanisms themselves were subsequemtlysad with
extracellular and intracellular microelectrodesHugles’

Quantification of tendon stretch reflex requiresqise measurement of the tapping force of a réfammer’
Sometimes when we fail to elicit knee jerk, reiofament with Jendrassik maneuvgstrong voluntary
contraction of upper limb muscle) is applied. Usi@gdrassik's maneuver also, it is not possibkditat knee
jerk in some subjects. So a new maneuver of resefoent was tried to elicit knee jerk.

SUBJECTSAND METHODS

The study was carried out among the healthy 128operwere randomly selected (77 males and 46 female

age = 55 to 73yrs). The clinical test was carriatl loy tapping in patellar tendon with the sameicéih

hammer. The results were considered to be posithen there is contraction of ipsilateral quadrickgsoris

muscle and / or extension at knee joint. All pesitcases were taken as true positive and all negedises

were considered as false negative since each sugecneurologically intact. Clinical test was @airout

for each subject in sitting position with the ldgmnging freely over the edge of the bed. Below mast

three methods were applied to each subjects onltwdr limbs.

1. Knee jerk tested normally without applying any feircement maneuver.

2. Knee jerk tested applying jendrassik maneuver rigtreoluntary contraction of upper limb muscle by
asking the subject to hook the fingers of two haamts pull them against one another as hard ashpessi

3. Knee jerk tested with new reinforcement as propasgdauthors, asking each subject to dorsiflex
ipsilateral ankle joint voluntarily as strong assible. Sensitivity of each method were noted asdlts
were analyzed using Z-test.

RESULTS

The characteristic pattern of the subjects are showTable-1. The sensitivity of the method without
reinforcement was found to be is 87.8% and th#at dendrassik maneuver was 93.5%. The sensitivity o
newly proposed maneuver was 99.2%.The resulte amalyzed and was found to be statistically sicpmift

at p=0.01.(Table-2). However there was no significhfference in sex and laterality.



DISCUSSION

Knee jerk is basically an example of monosynaplymamic stretch reflex involving the spinal segmieyy
Reflex arc involves-receptor (muscle spindle), raffe (Ia fiber), center (Spinal corc},), efferent (alpha
motor neurons), effector organ (skeletal muscleadgiceps femoris).Muscle spindles found in skeletal
muscles are most numerous towards the tendinoashatent of muscle. There are two types of intrdfusa
fibers -Type | and type Il. There are two kindssehsory endings in each spindle. Primary or anpiurkdls
endings responsible for dynamic reflex and secondar flower-spray endings responsible for static
responsé. The muscle spindles are in parallel with extraffi@ers. So, when the muscle is passively
stretched spindles are also stretched, deformiaegtmulospiral ending. It generates the recepttenpial,
resulting in action potential in the sensory fib&swhich reflexly contracts extrafusal muscle fibeThe
muscle spindles also have their own motor supplgdiyma-efferent fibers of Laksetir A-gamma group of
Erlanger and GasséiGamma efferent discharge, by any means, cause®sing of contractile ends of the
spindle resulting the reflex. The gamma efferenstay is excited especially by signals from the
bulboreticular facilitatory region of the brain steBulboreticular facilitatory region and its ati@reas in the
brainstem transmit excitatory signals through thenga nerve fibers to the intrafusal muscle fibdrghe
muscle spindle$

When the rate of gamma efferent discharge is isemathe intrafusal fibers are shorter than theaéxdal
one. If the whole muscle is stretched during tivawgation of the gamma afferents, additional acpotential
are generated by additional stretch and the raddischarge in the la fibers is further increasedréased
gamma efferent discharge along with the increagathdrge of the alphaotor neuron initiates movement.
Reflexes may be difficult to elicit in normal sutiig owing to global hypoexcitability of ventral imomotor
neurons. Under these circumstances, motor neurans ba rendered more excitable by the Jendrassik
maneuver (reinforcement). This was originally thisup enhance fusimotor drive, though it is nowuitpiat

to reflect a direct excitatory effect on the a mateurons:*?

It has been suggested that absent ankle jerks wialgen abnormal in the elderly. However, only 6.6%6
normal subjects over the age of 65 have absenegekts:>'* A recent study has focused attention on the
technique for eliciting the ankle jerk in elderlggple, suggesting that plantar strike is more &ffedchan
tendon strike?

Other factors influencing knee jerk are, anxietyrnalation of skin with noxious agents, reinforcerme
maneuvers all increases gamma dischaRgesults of the present study demonstrated thatagimn of knee
jerk with newly proposed reinforcement maneuverpiedorsiflexion of ipsilateral ankle joint volunily as
strong as possible is the best among the all threeethods of reinforcements.
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Table-1: Subjects and methods
Knee jerk elicitatec Knee jerk elicitatec Knee jerk elicitatec
without with Jendrassik with new propose(
reinforcement maneuver reinforcement

maneuver

Male Female Male Female Male Female
Right knee 67 40 71 43 77 45
Left knee 69 40 72 44 77 45
Total 136 80 143 87 154 90

Table-2: Sensitivity of all three methods
Methods Knee jerk without Knee jerk with Knee jerk with
reinforcement Jendrassik proposed

maneuver reinforcement
maneuver
Sensitivity 87.8% 93.5% 99.2%




