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Introduction
There is a great need for a simple test of thyroid
function state which can be used in clinical practice
and in peripheral hospitals where other methods are
not available. Tendon-reflex timing which gives an
immediate result is the method which has been used
increasingly in 70-s - 90-s of past century as an index
of thyroid function [1-3]. In general, reflex times
correlate well with hormone estimations.
Discussion of the method
It is generally accepted that the tendon reflexes
are shortened in the majority of patients with
hyperthyroidism and prolonged in the case of

Doi: &Gos¥f http://dx.doi.org/10.15863/TAS.2015.09.29.9

hypothyroidism. Chaney was the first who recorded
the Achilles tendon reflex and proved what had
previously detected clinically [4].

Since then various techniques were developed
for the ankle-jerk timing. One of them was the
method used by Lawson [5, 6], in which the ankle-
jerk is timed with the use of a magnet attached to the
sole, movement of which generates current in an
inductive  coil  recording directly on an

electrocardiograph. Before testing starts a horseshoe
magnet is strapped to the sole of the patient foot
under the arch.

Figure 1 - Ankle-jerk timing.
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The gist of the method is following. The subject
kneeling on a chair, a horseshoe magnet is strapped
to the sole of the foot under the arch at 2 cm. distant,
twin induction coils are placed and connected to two
leads of a portable electrocardiograph (Fig. 1).

Duration of a tendon reflex is calculated
indirectly dividing the length of the diagram

projection on horizon axe by the paper speed of
electrocardiograph.

This apparatus are widely used in clinical
practice because of its simplicity and convenience [7
- 14]. A diagrammatic representation of typical
tracing is shown on Figures 2, 3. [12].

Figure 2 - Diagrammatic representation of a typical tracing.
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Figure 3 - Diagrammatic representation of the ankle-jerk, showing the contraction and relaxation phases.

Discussion of the tracings

The obtained tracing consists of initial part due
to the hammer striking the tendon, beginning at point
S, followed by a slower downward deflection caused
by muscle contraction, and a final upward deflection
representing relaxation. Then follows the valley
designed by point V and the peak P.

Initially the distances SP, SD (D being the point
where the line VP crosses the isoelectric line), and
VP were measured. However, D is variable and often
difficult to identify. The interval VP was the best in
determining patients with thyroid disease from the
control group. The VP interval is that between
maximal rate of contraction and maximal rate of
relaxation is an index characterizing the muscle
response.

Although many authors have confirmed
Chaney’s original findings, the value of measuring
the Achilles tendon reflex as an index of thyroid
function is still in doubt.

The method raised some conflict of opinions
about the value of this test because of poor

reproducibility and accuracy of times obtained. Most
contradictions arise in the question of interpretation
of complicated diagram and determining the real
time of tendon reflex duration. This is a source of
errors and divergence of data obtained by different
authors. Some of them measure the interval between
maximal rate of contraction and maximal rate of
relaxation. Others measure the time from the blow on
the tendon to the point of half-relaxation, including
the latent period.

High measuring error and significant spread of
results are also due to the reflex meter construction,
when Achilles tendon reflex time is measured
indirectly using the electrocardiograph. Therefore,
this measurement is interfered with mechanical
artifacts caused by hammer strike of the tendon. This
reduces the reliability of the results [15].

Suggested method
The goal of this work was to develop a direct
method for measuring the reflex time of the knee jerk
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in patients with thyroid pathologies, its clinical
testing.

It is known that thyroid disorders bring change
of all reaction times, including a knee joint reflex,
which is a representative physiological parameter [20
- 23]. However, because of absence of corresponding
instruments, the time of knee joint reflex is tested
only qualitatively [16 - 19].

In present work, a direct method and device for
high-accuracy measurement of the reflex time of the
knee jerk in norm and pathology is suggested.

The method is based on the use of a reflex meter
consisting of three basic elements: an electronic
stopwatch timer and devices for remote switch-on
and switch-off of the timer. The electronic stopwatch
timer provides the time measuring with an error not
more than 1 millisecond. On fig. 4 the scheme of

measuring is shown. Here 1 - the electronic
stopwatch timer; 2, 3 — connecting wires; 4 — remote
switch on device, 5 — remote switch-off device. The
switch on device is a contact knob installed in
neurological hammer. At the moment of hammer
blow the knob switches the timer.

The switch off device is the same kind of knob
installed to a toe-cap attachment. Before the test
starts the toecap attachment points to such position
so that the knob plants against barrier, for example to
the side of the table.

After the blow due to the reflex movement the
foot pushes the knob which stops the timer. The
timer measures the reflex duration, which allows the
thyroid gland state estimation.

Figure 4 - Knee-jerk timing.

After the blow due to the reflex movement the
foot pushes the knob which stops the timer. The

timer measures the reflex duration, which allows the
thyroid gland state estimation.

Figure 5 - The photo of knee-jerk reflex meter.
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Figure 6 - The examination test photo.

On figure 5 the photo of knee-jerk reflex meter
is shown. Also shown is the examination test photo
(fig. 6).

The data of scale examinations of thyroid gland
condition of students in the age from 16 till 18 years
are presented in the graph (fig. 7). For carrying out
the investigations, the methods of express
diagnostics, developed by authors of present paper
were used. The examinations were carried out on the
group of 101 people.

After statistical processing of measurements data
the randomization with the use of the criteria,
established during the clinical tests of developed

devices, was carried out. The obtained data are
presented in the form of histograms. As a result of
the investigations the circle of students, which
according to the received data are possible to assume
the existence of hypo function of a thyroid gland,
was established. The part of such persons among
those, who were examined, makes about 17 %.

Hyperthyroid signs were established among
insignificant part of examined persons. The part of
them doesn't exceed 8 %. Students with abnormal
reflex times were recommended for hormone testing
with consultation of the endocrinologist.

B 100 ms< ®(100-130)ms m>130ms

Figure 7 - The diagram of the data of scale examinations of thyroid gland condition of students.

Conclusion

A simple, cheap, and portable method is
described for the measurement of the knee-reflex
time. It is shown to be a reliable diagnostic aid in
thyroid dysfunction and particularly in cases where
clinical difficulty is present. The measurement of the
knee-jerk time is a reliable test of thyroid function in
pregnancy.
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