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Abstract

In previous articles it has been verified that balance parameters collected in quiet upright stance tests can be
modified by stimulation of peripheral acupuncture points with a novel type of Ultra-Low-Level-Laser device.

This manuscript describes a further test in the form of a pilot study in anticipation of a more comprehensive clinical
trial. In the study both the possibility of identifying balance deficits of proprioceptive origin from the Romberg Test
on a force platform have been verified, as well as the beneficial effect obtained by the stimulation of 8 acupuncture
points with the above-cited novel laser device. Our test confirms the effectiveness of this treatment, which is painless,
devoid of any major contraindication, and can be performed easily and quickly even by physiotherapists that are not
specifically familiar with Traditional Chinese Medicine. The method, which presents practically no contraindications,
could be massively applied to prevent the Risk-Of-Fall originated by proprioceptive deficit thus achieving significant
socio-sanitary benefits through a quick, painless and non-invasive treatment. The results of this pilot study will be of help

in designing an appropriate Clinical Trial.
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Background and Objectives

Foreword and background

Nowadays balance tests are performed on force platforms. This test
is the natural technological evolution of the test proposed by Professor
Romberg in 1836 to diagnose proprioceptive deficit [1-3].

Previous studies have demonstrated the possibility of beneficial
modifications of quiet stance balance keeping performance through
stimulations applying Traditional Chinese Medicine (TCM) criteria
[4,5] and have confirmed the abundant evidence already available [6-
9]. The improvement has been assessed through the modification of
balance parameters measured on force platforms [10].

The observed improvements in different clinical conditions suggest
a common source of impairment in a proprioceptive deficit that is most
likely associated with the presence of noxious musculoskeletal stimuli
[11-14], sometimes even below the perceptive threshold [15].

Objective

As reported [5], a preliminary test on four subjects (2+2 controls)
has evidenced the capability of a novel Ultra-Low-Light-Level-Laser
(ULLL) to effectively reduce closed eyes sway both in a patient affected
by a known disabling pathology and in a patient suffering from a
more common musculoskeletal condition. With a view to designing
a full Randomized Controlled Trial (RCT) on a statistically significant
sample of “compensated” senior citizens, it was decided to verify both
these findings and the feasibility of the test itself on a population of
cooperating young normal individuals.

The Test

The test was performed within the Posturology Master Course held
at “La Sapienza” University (Rome - Italy) with the active involvement
of students participating as test subjects. The students were also

involved in the examination of balance tests and acted as assistants
during the test.

The purpose of this demonstrative test, fully within the framework
of the professional training program of the course, was as follows:

o To verify the assumptions concerning sensitivity and specificity
of the force platform balance test and of the chosen parameters/
indicators;

e To confirm the clinical effectiveness of the peripheral
reflexology treatment of proprioceptive deficit;

o To design a protocol for a specific RCT.
Materials and Methods
The sample

29normaland normo-functional subjects, freefromanyinvalidating
pathology and suitably homogeneous for age and anthropometrics,
were subdivided into two groups based on the outcome of the Baseline
Test and specifically on the Closed Eyes Baseline Test Parameter SPF
(SPF = Score of Postural Functionality).

All the subjects, previously informed about the test itself, gave their
formal consent (Table 1 and Figure 1).
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Treatment Group

Height (cm) = Weight (Kg) @ Foot size (It) Age (yrs)
Mean 171.9 69.2 40.8 33.3
Median 170 73 41 28
From 150 45 35 24
To 189 87 46 55
No Treatment Group
Height (cm) = Weight (Kg) @ Foot size (It) Age (yrs)
Mean 172.3 67.1 41.2 29.6
Median 173 68 42 29
From 160 52 36 23
To 189 85 46 39

Table 1: Anthropometrics.

ANTHROPOMETRICS

Height (cm/2) Weight (Kg)

100
920

80 B NO TREATMENT B TREATMENT

e

Shoe size (It)

70

Age (yrs)

Figure 1: Anthropometrics.

* 14 of the 29 subjects, the TRT Group, who showed less efficient
balance control, were selected to receive the reflexology
treatment, which was administered by a Physiotherapist with
specific Traditional Chinese Medicine (TCM) expertise.

* 15 subjects, with more efficient balance control, the NO-TRT
Group, did not receive any treatment and acted as Control of
any modification resulting from the treatment.

All subjects received three tests:

o Baseline Closed Eyes

e Baseline Open Eyes

o Endpoint Closed Eyes (at about three hours from baseline).

Methods

SPF for selective assignment to the groups: SPF is a parameter set
up by putting together an array of parameters and indicators provided
by COP path processing. If considered separately, all the known
parameters, have only a limited diagnostic value as they are typically
characterized by a rather large Variation Coefficient.

Nevertheless, as might be expected, the calculated parameters
display a relatively high degree of cross correlation and, if taken
together, are to some extent capable of providing an “all-around” view.

To this end, SPF, a multidimensional indicator resulting from the
sum of “out-of-range” parameters, has been proposed.

This indicator is calculated by assigning a logic indication (Score =
1) to each of 63 parameters (or indicators of statistically demonstrated
cross-correlation) lying beyond +2 Std Dev from their average value

and summing the resulting scores. SPF ranges, therefore, from 0, for
the fully functional subjects, to 63, for the least functional ones.

In order to distinguish between functional and dysfunctional
subjects, the Receiver Operation Characteristics (ROC) [16,17]
evaluation criteria was applied to the SPF as it is generally applied for
the Sensitivity/Specificity curve. This analysis resulted in the definition
of 9 as the threshold value between normal (SPF < 9) and dysfunctional
(SPF>9).

Materials

Force platform balance test: Subjects were tested on the ARGO?
RGMD SpA (Genoa - Italy) Force Platform with joined parallel feet,
first with closed, then with open eyes. Environmental conditions
were compliant with the standards [18]. Acquisition and parameter
calculation satisfied the most recent indications [19] for test duration -
45 seconds - although the first 5 seconds, considered as an adaptation
phase, were not taken into account in parameter calculation - and
sampling frequency was set at 100 Hz. Table 2 indicates the parameters
provided by the device.

Laser acupunctural stimulation

Biolite® RGMD SpA (Genoa - Italy) was used. The device had
already been applied in similar previous works.

The device consists of a red laser light (A=635 nm) emitter
(Electrical Peak Power P 3 mW Typical Optical Peak Power 2,3 mW)
that is modulated through a square wave 100 Hz modulation with 1%
Duty Cycle for an average power P, . =0.023 mW.

Standard Deviation of the Oscillations on X.Y
planes

Length of the COP path normalized to the
acquisition time

SD [mm]

Sway Path [mm/sec]

Area swept by the radius normalized to the

Sway Area [mm?/sec] acquisition time

Osc [mm] Max oscillations on X,Y planes
Inclination of major Ellipse axis 95% Confidence Ellipse

Area [mm?]

Major Axis [mm]

Minor Axis [mm]

Distance between ellipse center and foot base plate center X,Y [mm]
Mean Stay Time [sec] Sway Density Parameters
Mean Spatial Distance [mm]
Mean Time Distance [sec]
Freq Max FFT [Hz] Main Harmonics on the X,Y planes

Harmonic Power Density on eight sub-bands on
the X.Y planes

Banda 0.01 - 0.10 [mm?#Hz]
Band 0.10 - 0.25 [mm?#/Hz]
Band 0.25 - 0.35 [mm?%Hz]
Band 0.35 - 0.50 [mm?#Hz]
Band 0.50 - 0.75 [mm?#Hz]
Band 0.75 - 1.00 [mm?#/Hz]
Band 1.00 - 3.00 [mm?%Hz]
Band 3.00 - 10.00 [mm#Hz]

Tot Harmonic Power [mm2/Hz] 'FI)'Ic;t:(I%:Iarmonic Power Density on the XY
Standard (over 12)
Indicators (over 36)
Bands FX (over 8)

Bands FY (over 8)

SPF score as described in the text

Table 2: Argo force platform provided parameters.
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Stimulation is obtained by manually flashing 20 half second
emissions at a distance of about 25 mm over the skin with a spot size of
about 4 mm in diameter. The total energy for a single point stimulation
is therefore <0.3 mJ and its density is less than 2.5 mJ/cm?

These values are well below those generally believed to be minimally
effective [20]: nevertheless, these tiny stimulations have been found to
be effective in several previous works [21-23].

On the somewhat surprising effectiveness of Low and Very-Low
power laser therapy a consolidated and highly qualified literature exists
[24]: Biolite levels are indeed even lower than those indicated in this
literature and the device has thus been classified as an Ultra-Low-
Light-Level-Laser.

Available evidence indicates that its effectiveness on acupoints
depends on its capability to interact with the Extracellular Soft Tissue
Matrix and have an effect on fibroblast growth and on accelerated
integrins and collagen synthesis [25]. It has been demonstrated that
these characteristics are power and modulation dependent and seem
to disappear at higher power levels or with different modulation
parameters.

Applied protocols envisage the stimulation of sequences of
acupoints that have been chosen from among those known to evoke
systemic regulation activity [26].

In particular it is worth mentioning the cross-like stimulation
pattern deriving from the oldest acupuncture indications [27] which
suggests bilaterally stimulating 4 meridians of two different pairs:
internal-external (Intestine LI and Stomach ST) [28] and proximity
(Kidneys KI and Urinary Bladder BL) [29].

The protocol proposed for the treatment of proprioceptive balance
deficit involves bilateral stimulation in particular (according to a cross-
like pattern) of the following points LI4 — Hegu; ST36 - Zusanli; KI3
- Taixi; BL60 - Kunlun. This combination of points has already been
tested for this application and in the reduction of painful spine related
conditions [30] (Figure 2).

Figure 2: Acupuncture Points.

1) LI4 Hegu In the middle of the 2nd metacarpal bone on the radial side.

2) ST36 Zusanli 3 measures below the knee joint, one finger width lateral
from the anterior border of the tibia.

3) KI3 Taixi In the depression midway between the tip of the medial
malleolus and the attachment of the achilles tendon.

4) BL60 Kunlun In a depression between the tip of the external malleolus
and the achilles tendon.

Statistical Analysis

After calculating MEAN, MEDIAN and STD. DEV,, it was
checked whether the distributions of sway parameters were homo- or
heteroscedastic and the two tailed t-test applied accordingly.

All calculations were performed with MS Office Excel 2013 and
applying the specific functions.

The Test

Baseline balance test

The most significant balance parameters are listed in Table 3.
According to previous studies, subjects with some evident “dysfunction”
are clearly identifiable by an SPF score>9 (Table 3).

However, for the purpose of obtaining numerically comparable
groups (see Methods above), it was decided that all subjects with SPF >
2 in the Closed Eyes test were to receive the Biolite® treatment (Subjects
ID 2; 3; 4; 5; 6; 7; 8; 105 15; 165 19; 25; 29; 30). Figure 3, the selected cut-
off value of SPF=2 in order to have comparable groups results in a 50%
population with SPF < 2 (Figure 3).

Test data

Figures 4 and 5 show the graphs of Sway and Sway Density
Parameters: the two Groups [TRT and NO-TRT] are clearly identified.

The same graphs show both the BASELINE ant FINAL values
(Individual and Mean Value). The Normality values are also plotted on
the same graphs for immediate reference.

To be noted:

o The almost negligible differences between BASELINE and
FINAL measurements for the NO-TRT Group which also show
remarkable proximity to the Normality Values;

o The immediately apparent shift towards “Normality” values for
the TRT Group.

Final measurement

All subjects (Closed Eyes only) were tested at an average of 3 hrs
from the Baseline test and no less than 15 minutes from the Biolite®
treatment for the TREATMENT Group. As mentioned, the data are
plotted in Figures 3 and 4.

Main data
The T-Test was then applied in order to compare:
a) The two Groups at Baseline test
b) The two Groups at Final test
¢) Final vs. Baseline for both Groups

The summary of these data is shown in Table 4.
Discussion

General results

Although quite apparent from the graphs, from a statistical point
of view these modifications are generally non-significant. However, by
comparing the differences between the two groups at Baseline and Final
tests, it can easily be seen that the TRT and NO-TRT Groups are coming
closer while Baseline and Final test for the CTRL Group remain very close,
implying that the treatment has made a difference (Figures 4 and 5).
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Test ID SD(x) SD(y) S Path S Area Ellipse A ST SD Tot XPwr | TotY Pwr SPF
mm mm mm/sec mm?/sec mm? s mm mm*?/Hz mm*?/Hz
Closed Eyes Test 1 4.76 4.39 15.13 32.82 252.68 0.8 5.34 442.66 257.8 0
2 4.4 3.63 26.52 43.95 194.92 0.4 7.84 182.11 162.14 4
3 7.68 4.93 39.48 104.49 460.12 0.28 12.58 699.02 322.83 15
4 9.35 6.83 40.95 125.2 768.82 0.26 17.13 1027.48 692.74 17
5 3.12 2.75 13.05 14.88 98.35 1.18 3.92 127.19 123.03 2
6 6.64 9.39 24.67 85.17 758.39 0.42 8.97 693.74 1538.35 8
7 7.68 5.36 33.58 87.47 498.34 0.37 12.06 762.4 392.31 8
8 9.42 9.76 66.87 252.96 1114.95 0.17 14.96 918.56 1353.85 32
9 5.62 6.22 22.37 49.1 424.56 0.46 9.57 44313 608.07 1
10 6.04 4.92 31.89 74.66 361.73 0.35 8.15 549.03 299.82 5
11 6 5.16 21.15 51.75 371.72 0.49 9.3 522.6 406.43 0
12 4.83 6.03 16.94 42.74 347.88 0.71 6.02 352.46 641.04 0
13 4.22 3.28 19.81 28.09 168.06 0.73 4.21 219.18 168.78 1
14 5.05 6.77 22.97 54.44 405.47 0.51 6.28 353.33 825.86 0
15 4.72 5.98 33.43 69.59 326.94 0.39 7.96 217.88 580.65 8
16 7.32 9.62 34.35 105.86 853.12 0.34 14.82 818.86 1219.22 17
17 3.96 3.59 12.91 20.39 171.34 0.98 4.16 203.1 211.5 0
18 5.57 4.24 26.05 52.93 288.18 0.42 8.09 383.73 252.32 0
19 7.28 5.37 15.87 35.4 475.07 0.7 6.57 944.73 572.66 2
20 5 3.22 15.51 24.31 196.28 0.78 5.6 363.65 163.55 0
21 4.84 4.86 27.62 56.54 285.84 0.4 7.6 306.69 306.44 0
22 4.38 4.53 13.7 26.9 233.92 0.87 5.02 234.78 344.24 0
23 8.88 5.48 17.51 46.38 592.43 0.62 7.31 1263.89 529.52 3
24 6.75 5.9 24.08 64.77 483.25 0.48 9.18 605.36 540.85 1
25 5.42 4.55 27.75 57.11 300.2 0.42 8.61 363.43 245.15 2
26 3.47 5.46 23.15 38.6 231.04 0.52 7.9 163.03 431.01 1
27 5.58 4.64 21.66 44.03 315.14 0.52 7.9 395.85 313.07 0
28 6.19 5.38 23.08 56.49 369.32 0.56 6.43 509.32 482.69 0
29 7.79 4.8 21.26 55.48 455.3 0.55 7.92 1018.26 311.07 2
30 4.96 4.83 16.52 314 280.12 0.67 6.18 364.54 360.45 2
Open Eyes Test 1 4.63 3.23 11.87 18.49 151.9 0.95 3.76 358.72 186.91 3
2 2.92 3.93 19.3 23.23 138.21 0.59 5.14 129.17 201.05 7
3 5.49 3.06 18.29 32.91 204.83 0.84 5.63 421.96 123.54 11
4 5.66 3.12 17.79 28.66 206.15 0.64 5.59 508.87 145.65 10
5 2.19 242 10.87 9.92 64.27 1.73 1.92 79.97 100.77 6
6 6.01 3.1 10.43 17.83 226.78 1.11 3.69 724.77 157.73 1
7 4.61 5.3 14.9 27.32 275.52 0.94 4.22 336.62 499.85 1
8 5.55 4.74 22.51 48.9 313.36 0.52 6.44 441.28 353.29 18
9 3.37 2.97 11.71 14.17 120.71 1.33 3.32 164.86 149.51 4
10 3.88 2.83 15.99 21.39 123.95 0.8 3.37 224.67 149.66 2
11 4.33 5.47 14.07 33.76 281.28 0.89 4.45 285.37 555.73 2
12 3.63 3.87 10.02 17.01 167.96 1.1 3.33 211.32 245.81 1
13 3.72 2.68 12.79 15.2 109.04 1.14 2.96 208.8 139.78 5
14 4.38 5.12 12.55 21.01 262.75 0.86 4.26 334.57 442.38 2
15 3.52 3.03 22.93 31.79 125.89 0.62 4.56 132.34 142.84 13
16 3.38 2.88 11.7 15.36 118.41 1.19 4.61 145.37 121.2 1
17 2.55 2.44 7.16 7.47 71.6 2.1 1.76 96.46 103.09 2
18 3.75 4.37 12.24 19.42 199.88 0.97 2.97 248.32 333.56 0
19 5.79 3.03 11.18 18.03 207.76 1.09 4.09 594.4 159.24 5
20 5.8 3.46 12.28 20.68 224.2 1.02 3.09 705.92 194.4 0
21 415 2.57 12.74 17.65 129.96 0.9 2.82 279.44 98.26 0
22 3.64 3.19 10.01 13.65 138.03 1.2 3 22517 204.8 0
23 4.88 4.37 9.87 19.72 251.71 1.06 3.71 426.82 376.7 1
24 6.5 4.31 12.5 24.89 330.24 0.87 3.97 775.56 292.86 3
25 3.52 3.18 14.79 19.97 135.26 0.89 3.39 184.94 159.57 0
26 3.63 4.37 16.61 26.23 193.16 0.67 4.62 200.24 304.73 3
27 4.53 4.32 11.24 21.48 227.38 1.03 3.72 386.67 321.38 0
28 7.27 6.17 14.96 38.47 516.14 0.73 4.49 951.3 735.04 12
29 4.84 4 9.86 16.75 230.21 1.13 2.96 423.18 303.16 4
30 2.9 3.39 9.36 11.21 112.06 1.43 2.74 165.61 177.7 0

Table 3: Baseline Test.

J Nov Physiother
ISSN: 2165-7025 JNP, an open access journal Volume 6 * Isue 2 » 1000285



http://dx.doi.org/10.4172/2165-7025.1000285

Citation: Scoppa F, Gallamini M, Belloni G (2016) Treating Balance Disorders with Ulllt Acupuncture Stimulation: A Further Pilot Study on Normal
Subjects Confirms Clinical Applicability of Treatment. J Nov Physiother 6: 285. doi:10.4172/2165-7025.1000285

Page 5 of 9

12 - 100
F 90
10
- 80
F 70
8
(2]
it L 60 &
2 L
g L5 ®
2 2
G - 40 o
=4 o
F 30
L 20
2
L 10
0 0
12 3456 78 91011121314 15161718 192021 22232425 26272829 303132 333435
SPF VALUE
Figure 3: SPF Baseline.
CLOSED EYES TESTS (1 of 2)
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Figure 4: MeasurementS (1 of 2) Legenda: NO TRT stands for NO-TREATMENT GROUP.

TRT stands for TREATMENT GROUP
B stands for baseline measurement
F stands for final measurement at some 3 hrs distance

From a statistical point of view, to give the immediate perception of
the significance of data for the compared closed eyes balance parameters

o SP=Sway Path

e SA =Sway Area

o AE = Area of the 95% Confidence Ellipse
e ST =Mean Stay Time

e SD = Mean Spatial Distance

o SPF = Score of Postural Functionality,

Under the differences between the mean values we have given a
background color to the cells containing the calculated P value obtained
by the two tailed T-Test on the groups. When Red, the P is <0.05, when
Blue 0.05<P<0.20.

Baseline test differences: As all the subjects generally lie within

the normality range (SPF < 9), the similarity between the two groups
is to be expected. Even more so with such small quantity samples.
Nevertheless, simply choosing a SPF threshold value of 2, the two
groups are in fact significantly different.

POST vs PRE differences: The differences in the TRT Group
between BASELINE test and FINAL test are apparent as we have seen
but not significant. However, the differences for the NO-TRT group are
much less significant suggesting an essential stability of the measured
quantities.

Final test differences: Considering the significance value of the
BASELINE differences between TRT and NO-TRT Group, results
suggest a much stronger similarity between the two groups.

Critical aspects

The test was performed as part of course training and its
encouraging results strongly suggest the test should be repeated:
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CLOSED EYES TESTS (2 of 2)
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Figure 5: Measurements (2 of 2) Legenda: NO-TRT stands for NO-TREATMENT GROUP.
TRT stands for TREATMENT GROUP, B stands for Baseline measurement, F stands for Final measurement at some 3 hrs distance
\ SP \ SA \ AE \ ST \ sb \ SPF
\ mm/sec \ mm?/sec \ mm? \ sec \ mm \ score
Baseline NO-TRT vs TRT (A-B)
Mean NO-TRT 20.41 42.93 302.98 0.62 6.84 0.27
STD DEV NO-TRT 4.40 13.29 92.73 0.17 1.75 0.44
Median NO-TRT 21.66 44.03 288.18 0.52 6.43 0.00
Mean TRT 30.44 81.69 496.17 0.46 9.83 1.37
STD DEV TRT 13.10 56.33 272.24 0.24 3.70 0.14
Median TRT 29.82 72.13 457.71 0.40 8.38 1.39
A Mean Values -10.04 -38.76 -193.19 0.15 -2.99 -8.59
F-Test 0.0002 0.0000 0.0002 0.2268 0.0084 0.0000
T-Test 0.0185 0.0294 0.0273 0.0775 0.0161 0.0027
NO-TRT Baseline vs FINAL
Mean Baseline 20.41 42.93 302.98 0.62 6.84 0.27
STD DEV Baseline 44 13.29 92.73 0.17 1.75 0.44
Median Baseline 21.66 44.03 288.18 0.52 6.43 0.00
Mean Final 12.04 20.58 21 1.05 3.51 2.38
STD DEV Final 2.13 7.34 103.89 0.32 0.73 291
Median Final 12.26 19.57 196.52 0.99 3.52 2.00
A Mean Values 0.71 2.14 -22.81 -0.05 0.32 -0.60
F-Test 0.9139 0.9503 0.1508 0.0966 0.7346 0.0034
T-Test 0.6767 0.6759 0.6119 0.6045 0.6431
TRT BASELINE vs FINAL
Mean Baseline 30.44 81.69 496.17 0.46 9.83 1.37
STD DEV Baseline 13.1 56.33 272.24 0.24 3.7 0.14
Median Baseline 29.82 72.13 457.71 0.4 8.38 1.39
Mean Final 24.03 64.08 478.35 0.56 8.00 5.36
STD DEYV Final 8.31 35.43 271.02 0.28 2.74 6.42
Median Final 23.97 57.29 470.42 0.49 8.53 2.50
A Mean Values 6.41 17.61 17.82 -0.10 1.83 3.50
F-Test 0.1127 0.1069 0.9873 0.6437 0.2898 0.3504
T-Test 0.1484 0.3489 0.8685 0.3376 0.2425
Final No-TRT vs TRT
Mean No-TRT 12.04 20.58 211.00 1.05 3.51 2.38
STD DEV No- TRT 2.13 7.34 103.89 0.32 0.73 2.91
Median No-TRT 12.26 19.57 196.52 0.99 3.52 2.00
Mean TRT 24.03 64.08 478.35 0.56 8 5.36
STD DEV TRT 8.31 35.43 271.02 0.28 2.74 6.42
Median TRT 23.97 57.29 470.42 0.49 8.53 2.50
A Mean Values -4.34 -23.29 -152.56 0.1 -1.49 -4.49
F-Test 0.0311 0.0001 0.0169 0.976 0.1946 0.4251
T-Test 0.1008 0.0304 0.0736 0.37 0 8 0.7367
Legenda
Null Hypothesis: No Difference - A = Difference between 1 vs. 2 mean values
Boxed red color background — values are p<0.05 significant
Boxed blue color background — values are 0.05<p<0.20 significant.
SP = Sway Path ST = Mean Stay Time
SA = Sway Area SD = Mean Spatial Distance
AE = Area of the 95% Confidence Ellipse SPF = Score of Postural Functionality

Table 4: Group difference statistics.
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a) with more subjects and, if possible, with narrower SPF stratified
samples subdivided into TRT and NO-TRT groups;

b) Performing a further measurement the following day. According
to TCM indications, the beneficial effects of acupuncture
treatment will be fully deployed after more than three hours and
will more likely detected in an assessment performed after 24 hrs.

SPF parameter

The SPF variation is strongly significant and quite capable of allowing
discrimination between individuals.

Although this parameter has to undergo a more extensive testing
on severely impaired patients in a clinical environment, it may possibly
provide a reliable synthesis of quiet stance balance functionality. Its
adoption and correlation with clinical tests (Berg Balance Scale [31],
Tinetti [32], Functional Independence Measure or FIM Scale [33], Falls
Efficacy Scale International or FES-I [34]) could perhaps open the way to
a dependable assessment of the Risk-Of-Fall, one of the major concerns
for the senior population.

Sway density

This is a “structural” parameter [35-37] that offers a novel approach
to balance performance analysis. Derived from a non-linear processing
of the COP Path, it is extremely helpful in the assessment of the most
likely origin of the balance dysfunction. By analyzing the COP Pattern
it is possible to identify a sequence of temporary slowdowns followed
by rapid displacements to a new stabilization point. Through a specific
algorithm it is possible to find the Instantaneous Stabilization Points and
to calculate the length of the stay around the points as well as the time
and spatial displacement between the points. Averaging these data three
new parameters can be proposed, namely:

o The Mean Stay Time, expressed in seconds.
o The Mean Spatial Distance, expressed in mm.
o The Mean Time Difference, expressed in seconds.

o Through the analysis of these data it is possible to ascertain the
presence of proprioceptive and/or control deficit.

o The Mean Stay Time value in “Closed Eyes” recording seems
likely to be affected by the intensity and amplitude of afferent
interferences capable of unbalancing the subject. Therefore the
higher the Mean Stay Time value, the better.

o The Mean Spatial Distance between subsequent Stabilization
Centers appears to be proportional to the space required by the
subject to regain balance. For this reason it can be regarded as a
measure of efficiency of postural control. Therefore the smaller
the Mean Spatial Distance value, the better.

o Given the above indications, with regard to our test, from the
Sway Density Graph of Figure 5 above, it is quite apparent
that almost all the Treatment Group subjects — who were later
subjected to Biolite® treatment — do show low Mean Stay Time
values.

Proprioceptive deficit detected by force platform balance test

The ratio between Sway Parameters (Closed Eyes vs. Open Eyes)
is the classical measure of the proprioceptive deficit, defined as the
Romberg Quotient: a Romberg Quotient in excess of 2 in the Sway
Path and in excess of 3 in the Sway Area values is considered specific to
dysfunctional status.

Apparently even more specific is the criterion of the difference
between SPF values (Closed Eyes minus Open Eyes). Even more so
when the Open Eyes values are within normal range (Figure 6).

Acupunctural stimulation

The observed differences confirm the effectiveness of acupuncture-
like ULLLT stimulation. The beneficial effects seem to be dependent
on a close link between proprioceptive signals and noxious stimuli -
sometimes even those below the pain perception threshold - that are
reduced by acupuncture-like stimulation [38].

Conclusion

The proposed laser-acupunctural stimulation by Biolite® is effective,
quick and easy to administer. It is devoid of any major contraindication
and, being painless, enjoys the highest patient compliance.

ROMBERG’s QUOTIENTS

-1 B TREATMENT GROUP

B NO TREATMENT GROUP
-2

-3

Sway Path Sway Area

Ellipse area

Stay Time* Spat. Distance SPF**

Figure 6: Romberg Sign Legenda: The Romberg Quotient is calculated as the Ratio between Closed and Open Eyes Values which generally increase with the loss

of functional performance.

1) For the Mean Stay Time (the greater the better) the Romberg Quotient is calculated as the Ratio between Open Eyes and Closed Eyes Values.
2) The value indicated as SPF is the difference between SPF Values in the Closed Eyes and Open Eyes tests.
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The clinical application of the Force Platform balance test seems
capable of detecting the subjects prone to some risk of fall [39] which,
at least in most cases, can be effectively treated with Biolite® in order to
reduce the proprioceptive deficit.

The adoption of the Biolite® protocol in clinical routine is likely to
prove extremely beneficial and cost-effective.

Even a glance at the prevalence of the common event known as
“fall-in-the-elderly” and of the social effects involved [40,41] would be
enough.

This is even more true in the case of senior citizens experiencing
“frailty”, both because frailty by itself often entails a motor control
deficitand because frailty can amplify the negative effect of an occasional
fall. Reliable references [42] actually indicate that the likelihood of an
occasional fall actually grows with the loss of control redundancies
experienced in frailty, exacerbated by nociceptive interferences. The
topic is very frequently treated in medical literature and there seems to
be a converging consensus on this correlation between pain, frailty and
motor control deficits [43-47].
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