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ABSTRACT

Introduction

Background about Hallux Valgus (Bunion)

Hallux Valgus also known as Bunions, or Hallux Abducto Valgus, Metatarsus Primus Varus, are a common
forefoot condition characterised by deformity at the great toe metatarsophalangeal joint (MTPJ). The great toe
deviates laterally and the metatarsal deviates medially, resulting in a painful prominence at the dorsomedial aspect
of the metatarsal head. Australian patients seek general practitioner (GP) treatment for bunions at a rate of 4.2 per
10,000 encounters [1]. Increased prevalence is seen in women and older patients. In the Australian population,
82.3% of patients who present to their GP with bunions as their chief complaint are female, and 80.5% of patients
are aged > 45 years [1]. The overall prevalence in the adult population is 23% [2]. Juvenile bunion (paediatric
hallux valgus) can be defined by the presence of an open growth plate, and it is rare [3]. The majority of patients are
female, and half present before 10 years of age [3]. Bunions are a common foot complaint, and patients may present
to their GPs seeking advice or referral to an orthopaedic surgeon.

The aim of this article is to review the non-operative management of bunions, as well as provide a brief overview of

operative treatment and indications for referral.
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Aetiology

Patients often present with medial forefoot pain and difficulties with shoe wear. Bilateral deformity is common [4].
The most common source of pain is the dorsomedial eminence; however, patients may complain of pain under the
lesser toe MTPJs (transfer metatarsalgia) due to the loss of effective weight-bearing through the first ray [4,5].
Patients frequently have associated lesser toe deformities (such as hammer toes) and painful plantar keratosis [5].
Severe deformity can lead to altered gait biomechanics and an increased risk of falls in elderly patients [6]. The
natural history of bunions is generally progression of deformity over time, rather than stable symptoms or
improvement. Despite many proposed causes, the exact aetiology of hallux valgus is unclear. Many patients have a
positive family history for bunions, and there is likely a heritable component [4,7]. While often implicated, a
causative relationship between bunions and footwear, particularly high heels, has not been shown in the literature
[8]. Pes planus (flat foot) and generalised ligamentous laxity may contribute to juvenile bunions [3]. Treatment

should be directed by the patient’s main concerns. This may be pain, cosmesis or difficulties with footwear.

Non-Operative Treatment

It is recommended that footwear be accommodative, with a wide, deep toe box and a low heel. Referral to a
podiatrist for shoe stretching or modifications may assist patients in wearing their desired footwear, and it is
particularly useful for patients with associated peripheral vascular disease or diabetes who may be at increased risk
of skin breakdown. Padding over the medial eminence with an over-the-counter bunion cushion may provide
symptomatic relief. There is some evidence to support orthotics, toe spacers, splinting and braces, which may
provide symptomatic relief and decrease pain in some patients [9-13]. Unfortunately, the available literature on the
use of orthotics is limited, and no strong conclusions can be drawn regarding their use. If they do lead to
improvement in symptoms, this effect is unlikely to last long term [9]. It is also important to note that correction of
the deformity will not occur with braces or splinting [12,13]. For patients who complain of transfer metatarsalgia, a
metatarsal dome may help offload the lesser toe metatarsal heads. Orthotics to address associated pes planus in
paediatric patients may also relieve bunion pain [3]. Anti-inflammatory medications are recommended for pain
relief [14]. However, given the increased prevalence of bunions with increasing age, comorbidities such as renal
impairment and peptic ulcer disease may preclude their safe use. Opioid medication should be avoided wherever
possible. It is important to note that non-operative management may not be successful in all patients. While there
have been individual studies showing symptomatic relief with non-operative management, a Cochrane review
published in 2004 found no difference when compared with no treatment at all [15]. A trial of non-operative
management is still advised, and may be of particular use for adolescent patients, those awaiting orthopaedic
review and patients unfit for, or not desiring, surgery. As non-operative options, those could be used for bunions,
there are: Nonsteroidal anti-inflammatory drugs as: Acetaminophen, Etoricoxib and Tramadol, accommodative
shoe with wide toe box and low heel, shoe stretching, bunion splints/braces, orthotics — medial arch support,

metatarsal dome, toe spacers.
Operative-Surgical Treatment
There are >100 operations described for treating bunions [16]. The type of procedure performed is dependent on

the severity of deformity, as well as the surgeon’s preferences. Most patients will undergo some form of corrective

ISSN: 2582-0974 [17] OPENa ACCESS



/\y Middle East Journal of Applied Science & Technology (MEJAST)
M E J A S T Volume 6, Issue 1, Pages 16-37, January-March 2023

osteotomy, with or without an additional soft tissue procedure. The chevron and scarf osteotomies are both
commonly used in Australia. Mild-to-moderate deformities are generally treated with a distal metatarsal
osteotomy, and more severe deformities may require a proximal osteotomy or tarsometatarsal joint fusion. If there
is severe arthritis (hallux rigidus), an MTPJ fusion may be indicated. Simple resection of the bony prominence
(bunionectomy) is rare, as there is a high recurrence rate and patients are usually dissatisfied with the outcome [16].
Soft tissue procedures are also rarely performed in isolation and are more commonly used as an adjunct to
osteotomy [16]. Minimally invasive surgery techniques are increasingly being used; however, the majority of
studies show no difference in patient function, complication rates and clinical outcomes when compared with
standard techniques [17]. Referral to an orthopaedic specialist is recommended if the patient has a painful
prominence, has exhausted non-operative management and is a suitable operative candidate. The degree of
functional impairment experienced and co-existing medical conditions are other considerations when deciding to
refer. Patients with rheumatoid arthritis and diabetes may have additional foot concerns that require treatment. An
examination of the lower limb and foot should be performed, as well as a simple gait assessment. Careful attention
is required for overlying skin in patients with risk factors for breakdown and wound complications such as
peripheral vascular disease and diabetes. If there is impending skin breakdown or ulceration, a more urgent referral
is recommended. Juvenile bunion is one scenario in which delaying surgical intervention may be appropriate, as
this should be avoided where possible until the patient reaches skeletal maturity [3]. Delaying surgery decreases the
risk of recurrence and avoids damage to open growth plates [3], but this needs to be considered against the
progression of deformity and possible later requirement of a more extensive correction. Referral can still be made;
however, early surgery may not be offered. Weight-bearing anteroposterior, oblique and lateral foot radiographs
should be performed. Arterial dopplers and diabetic screening can also be considered prior to referral. It is
important to note that cosmesis alone is not an indication for operative management. Relief of pain is the main goal
of surgery. While improved appearance and ability to wear desired footwear are secondary goals, a significant
percentage of patients will still have difficulties with footwear following surgery, and some will still have cosmetic
concerns [9,18]. Smoking is also a relative contraindication to surgery and is associated with increased wound
complications, delayed union following osteotomy and poorer patient-reported outcomes [19-21]. Smoking
cessation should be strongly encouraged. Following surgery, weight-bearing is allowed in a stiff-soled
post-operative shoe, which is required for six weeks. Driving is not permitted until the patient has been cleared to

return to normal footwear.
Non-Conventional Manual Techniques for a Treatment of Hallux Valgus

Alongside the traditional and conventional techniques of using posture correctors and/or surgery, there is an
increasing tendency to resort to the use of physiotherapy procedures for the treatment of bunions, at the moment,
after performing an operation [22-26]. Among these techniques, considered a miscellaneous of Physiotherapy and
Osteopathy, there are: Bowen Technique, Reflexology and Su Jok. Bowen Technique [27-37] in one is
non-invasive, manual technique, invented from Tom Bowen, applied on special acupuncture points in whole body,
to increase self-healing. Reflexology [38,39] is an ancient method, based on specific points on the feet, for the

activation of the end of nerves. Su Jok [40,41] is a Korean method also based on specific point on hands and feet,
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more precise than Reflexology and with possibility to combine many different systems or points on the feet and

fingers.
Molecular Docking for anti-inflammatory drugs, applied for plant deformities

The approach applied in this work, making use of the data obtained and reprocessed, deriving from the application
of two different Molecular Docking software, has allowed us to highlight how natural, plant-based products, which
we commonly find, could represent a future for the treatment of one of the most common diseases, currently, at the
human level. The screening was carried out on the main molecules, used in a conventional pharmacological
treatment for pain and inflammation in Hallux Valgus, as: Acetaminophen, Etoricoxib and Tramadol, and also on
the chemical components present in a formulation of cream, applied before and during manual treatment, as
Glycerin [42], as a base, with active substances as: Camphor [43] and Povidone lodine [44]. We have used
molecular docking software as 1-Click Docking [45]. The data that has been most taken into consideration is the
binding affinity between the ligand and the target molecules as inflammatory mediators as: COX-1, COX-2,
u—Opioid Receptor, Post-synaptic Serotonine (5-HT) Receptor, Muscarinic Acetylcholine Receptor, Nicotinic
Acetylcholine Receptor, MDMA Receptors and TRPA-1 Receptor. The bond affinity is returned with a value
expressed in Kcal/mol, which can also be defined, if examined from a thermodynamic point of view, as the
spontaneity of a reaction, linked to the concept of Gibbs Free Energy (AG), given by the relationship, expressed in
Thermodynamics, AG=AH-TAS, where H represents the Enthalpy value, an intrinsic characteristic of a
thermodynamic system and, the S value represents the Entropy that is the degree of disorder of a thermodynamic
system. If the reaction is spontaneous or exergonic, that is, it occurs with the release of energy in the external
environment, then the final AG value will be negative. The more the AG value is negative, the more spontaneous the
reaction is, as well as the bond between the ligand and its target molecule. Therefore, the more negative the AG
value, expressed in Kcal/mol, the greater the bond affinity [46—-49]. Therefore, to summarize, the more negative the
numerical coefficient of Molecular Affinity, the greater the affinity itself between ligand and receptor and,
therefore, the greater the pharmacological efficacy and the efficacy time of the ligand itself. Obviously, the time of
efficacy/pharmacological action depends on the binding time between the ligand and the receptor. The more
negative the molecular affinity value, the higher the affinity and the longer the interaction time will be. The analysis
conducted, comparing the binding affinity values between conventional drugs and inflammatory mediators and the
cream formulation, containing Glycerin, Camphor and Povidone lodine, gave a greater binding affinity for the
Camphor-based preparation and Povidone lodine, proving that, once tested on subjects, they experienced a

decrease in pain just after three applications, performed over two days (data not shown).

“# Materials and methods
Molecular Docking

The first part of the research consisted of a study, performed using the Molecular Docking method, on the main
components of the preparation for topical administration, namely: Glycerin, Camphor and Povidone lodine, Table

1. As mentioned initially, in the dedicated paragraph, at the level of the Introduction, all three components possess
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proven anti-inflammatory properties and, the combination of the same, in a specific proportion, derives from the
studies carried out by Thomas Bowen [data not shown] himself, the founder of the technique is reported here.

Below is the composition, in percentage, of the aforementioned cream.

Table 1. Representation of composition, in percentage, of a cream, applied on bunions, before performing integrate

treatment

Percentage of
Name Structural Formula o
composition, on a total

Glycerin HO/\/\OH 75 %

OH
O
Camphor 20 %
CH,
R H R
— Iill —CH2 -
Povidone lodine o x| 5%

In order to carry out the study, using the Molecular Docking 1-Click Docking software (https://mcule.com/apps/1-
click-docking/) we used a computer, laptop, Toshiba Satellite L655-S5158 39.6 cm (15.6") HD Intel® Core ™ i3 4
GB DDR3-SDRAM 640 GB HDD, with Windows 10 Ultimate operating system. From an operational point of
view, the aim was to determine the binding affinity between the main anti-inflammatory drugs used in analgesic
therapy for Hallux Valgus, namely, Acetaminophen, Etoricoxib and Tramadol and their targets at the molecular
level such as: COX-1, COX-1, mu Opioid Receptor, Serotonin Receptor, Muscarinic Receptor, Nicotinic Receptor,
MDMA Receptor, TRPA-1 Receptor, and compare the values of this affinity, expressed in the form of the chemical
bond energy value, having as the unit of measurement the KCal/mol, with the bond affinity found for the three main
ones components present at the level of the preparation for topical administration, namely: Glycerin, Camphor and

Povidone lodine.
Applied Study

The applied study in question was carried out on a group of 30 subjects, divided on the basis of 5 criteria (Table 4),

including 6 subjects within each classification category. The 5 categories, or criteria, of subdivision were:
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(1) Six Female subjects, over 40 years old, with unilateral / unilateral deformation (at the level of a single foot);
(2) Six Female subjects, over 40 years old, with bilateral deformation (at the level of both feet);

(3) Six Male subjects, over 40 years of age, with bilateral deformation (at the level of both feet);

(4) Six Female subjects, less than 20 years old, with unilateral / unilateral deformation (at the level of a single foot);
(5) Six Male subjects, less than 20 years old, with unilateral / unilateral deformation (at the level of a single foot).

At the level of the five categories of subjects, a protocol of 10 treatments was applied, with a frequency of one
treatment per week. The treatment consisted of two phases: the application of the preparation, topically
administered, at the level of the plantar protusion, located at the level of the joint between the metatarsal and the
proximal phalanx of the big toe and, subsequently, the integrated treatment was applied consisting of: Technique
Bowen's, Reflexology and Su Jok, in synergistic combination. The duration of treatment for each individual subject
was approximately one hour. Before and after the manual treatment, a morphological-anthropometric analysis was
applied at the level of each individual subject, subdivided into the aforementioned categories, by processing
photographic images, taken at the level of the same plantar deformation of the subjects, for the purpose to be able to
notice if there had been a reduction in size (measured at the level of the major axis or longitudinal axis of the foot
and at the level of the minor axis or latitudinal axis of the foot) of the protusion, present at the level of the joint
between the metatarsus and the big toe. The reprocessing of the photographic images was carried out using an
image software such as People Size 2020 [49] (https://openerg.com/psz/) and, for the statistical reprocessing of the
data, deriving from the anthropometric reprocessing, the Graph Pad Prism statistical analysis software v.9.3.1 [50]
(https://www.graphpad.com/). In order to be able to demonstrate the further effectiveness of the treatment, through
the absence of long-term recurrence, each of the 30 subjects was called, at the end of the tenth and last session of
manual manipulation, always at a frequency of once a week, for a period of 36 months (three years). In these
sessions, the subject was examined from the point of view of the plantar deformation area and its measurements

were taken for the subsequent anthropological-anthropometric analysis.
i Results

The results obtained through the simulation model, i.e. through the Molecular Docking procedure, have highlighted
how the preparation for topical administration, on the basis of the affinity data obtained, has a greater efficacy than
conventional drugs that are applied as analgesics. Pain caused by plantar deformation. In particular, at the level of
the last row at the bottom of Table 2 and Table 3, a virtual compound is shown created by the hypothetical reaction
between: Glycerol/Glycerin, Camphor and lodine Povidone (Table 1, Table 2, Table 3). It is not possible to
rationalize and reduce to a single value since we have a single ligand with different targets, therefore, it is possible
to examine each value, individually, and finally observe the totality of the obtained values. The virtual compound,
which appears at the level of the last line, has a binding affinity value even almost double, for the COX-1 and
COX-2 enzymes, i.e. -5.1 KCal/mol and -5.2 KCal/mol, against values such as: -2.4 KCal/mol and -2.7 KCal/mol
for what concerns Acetaminophen, and -3.5 KCal/mol and -3.4 KCal/mol for what concerns Etoricoxib. This
means that the binding affinity of the virtual compound, achieved by combining Glycerin, Camphor and Povidone

lodine, is greater for targets such as COX-1 and COX-2 than for conventional drugs such as Acetaminophen and
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Etoricoxib. These and the subsequent affinity values, with the other reported receptors, express the efficacy of all

three compounds, present at the level of the cream, in binding the main inflammatory mediators. Through an

examination of the three-dimensional structure of the molecular target of the Tramadol and Camphor molecules,

such as u—Opioid Receptor, obtained through a 3D reconstruction, obtained from 1-Click Docking software, it was

determined that both molecules, despite their completely different structure and origin, bind the same receptor

portion, despite the fact that the amino acid residues involved in the bond are different; Gly 121 for Tramadol and

Arg 48 for Camphor (Figure 1 and Figure 2).

Table 2. Values of bond affinity, determined through Molecular Docking, reported for conventional and

unconventional drugs used in a treatment of Hallux Valgus, with amino acidic residues

involved in bond between ligand and receptor

Bond Amino acids
Ligand Structure Formula Receptor Affinity Residues
(Kcal/mol) | involved in bond
OH N
0 COX-1 2.4 His 242
Acetaminophen JL
HsC N COX-2 -2.7 Leu 111
o COX-1 -3.5 Asp 64
Etoricoxib
COX-2 -3.4 Glu 187
u—Opioid Receptor 4.7 Gly 121
, Serotonin Receptor 0.0 /
HO © Muscarinic Receptor -0.1 Pro 201
Tramadol ~ o,
'T' Nicotinic Receptor -5.4 Asn 23
MDMA Receptor 0.0 /
TRPA-1 Receptor 0.0 /
COX-1 -4.4 Arg 48
COX-2 -4.8 Pro 21
CHj CHg u—Opioid Receptor -3.3 Leu 56
Serotonin Receptor 0.0 /
Camphor 0 CHg
Muscarinic Receptor -0.1 Phe 142
Nicotinic Receptor 4,1 Pro 41
MDMA Receptor 0.0 /
TRPA-1 Receptor 0.0 /
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COX-1 -3.8 His 221
COX-2 -3.7 Leu 57
u—Opioid Receptor -3.1 Asp 59
H
_ _ e Serotonin Receptor 0.0 /
Povidon lodine o N e
<_7 n Muscarinic Receptor 0.0 /
Nicotinic Receptor -3.1 Val 88
MDMA Receptor 0.0 /
TRPA-1 Receptor 0.0 /
COX-1 -3.9 Met 44
COX-2 -4.0 lle 176
0 N/"" u—Opioid Receptor -4.5 Pro 12
Camphor + I Serotonin Receptor 0.0 /
Povidone lodine o Muscarinic Receptor -0.1 Asn 50
Nicotinic Receptor -5.7 Leu 76
MDMA Receptor 0.0 /
TRPA-1 Receptor 0.0 /
COX-1 2.4 Phe 222
COX-2 -2.6 Asp 98
u—Opioid Receptor -2.3 Asn 131
Serotonin Receptor 0.0 /
Glycerol HO/\I/\OH P
OH Muscarinic Receptor 0.0 /
Nicotinic Receptor -2.9 Phe 85
MDMA Receptor 0.0 /
TRPA-1 Receptor 0.0 /
COX-1 -5.1 His 111
COX-2 -5.2 Pro 94
o u—Opioid Receptor -4.8 GIn 75
Glycerol + : )
Serotonin Receptor 0.0 /
Camphor + o
. . Muscarinic Receptor 0.0 /
Povidone lodine OIY
™ Nicotinic Receptor -4.9 Gly 233
MDMA Receptor -11 Val 271
TRPA-1 Receptor 0.0 /
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Table 3. Summary of the Molecular Affinity/Bond Affinity values of each type of remedy used to reduce the

chronic inflammatory state at the level of plantar deformation

Ligand

Receptor

Summation of the
Molecular Affinity

value (Kcal/mol)

Acetaminophen

COX-1
COX-2

Etoricoxib

COX-1
COX-2

Tramadol

p—Opioid Receptor
Serotonin Receptor
Muscarinic Receptor
Nicotinic Receptor
MDMA Receptor
TRPA-1 Receptor

-10.2

Camphor

COX-1
COX-2
u—Opioid Receptor
Serotonin Receptor
Muscarinic Receptor
Nicotinic Receptor
MDMA Receptor
TRPA-1 Receptor

-16.7

Povidon lodine

COX-1
COX-2
u—Opioid Receptor
Serotonin Receptor
Muscarinic Receptor
Nicotinic Receptor
MDMA Receptor
TRPA-1 Receptor

-13.7
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Camphor +

Povidone lodine

COX-1
COX-2
p—Opioid Receptor
Serotonin Receptor
Muscarinic Receptor
Nicotinic Receptor
MDMA Receptor
TRPA-1 Receptor

-18.2

Glycerol

COX-1
COX-2
u—Opioid Receptor
Serotonin Receptor
Muscarinic Receptor
Nicotinic Receptor
MDMA Receptor
TRPA-1 Receptor

-10.2

Glycerol +

Camphor +

Povidone lodine

COX-1
COX-2
u—Opioid Receptor
Serotonin Receptor
Muscarinic Receptor
Nicotinic Receptor
MDMA Receptor
TRPA-1 Receptor

-21.1

Table 4. Subdivision of the five groups of test subjects, with identification of: age, type of plantar deformation,

localization of the same deformation and number of subjects for each group

. L Number of
Age Condition of the plantar Localization .
Group Sex ) ) ) participants per
(years) deformation (if unilateral)
group
1 F >40 Unilateral Left Foot 6
2 F >40 Bilateral / 6
3 M >40 Bilateral / 6
ISSN: 2582-0974 [25] OPENa ACCESS
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4 F <20 Unilateral Left Foot 6
5 M <20 Unilateral Left Foot 6

arget: 4DKL Mu-Opiod Receptor

ft click rotate
ight click or scroll zoom
trl + left click translate
trl + right click slab and fog

Figure 1. Molecule of Tramadol bound with u—Opioid Receptor, obtained through tridimensional elaboration of
1-Click Docking Software

Target: 4DKL Mu-Opiod Receptor

left click rotate

right click or scroll zoom
ctrl + left click translate

ctrl + right click slab and fog

Figure 2. Molecule of Camphor bound with u—Opioid Receptor, obtained through tridimensional elaboration of
1-Click Docking Software

To have a better understanding of the efficacy of preparations based on natural compounds, used as adjuvants in the
treatment of plantar deformation, a summary of the Binding Affinity or Molecular Affinity data, determined by
Molecular Docking was performed (Table 3). This measurement represents the most important datum since, within
a good and robust level of approximation, the higher is the Molecular Affinity value (with a more negative
numerical coefficient), the higher is the operating effectiveness of the same. In the case of products conventionally
used for forms of chronic inflammation, such as: Acetaminophen, Etoricoxib and Tramadol, there is a Binding

Affinity value, for each molecule, of: Acetaminophen: -5.1 Kcal/mol, Etoricoxib: -6.9 Kcal/ mol and Tramadol:
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-10.2 Kcal/mol. The virtual compound, created by the molecular design of three molecules linked together, such as:
Camphor, lodine Povidone and Glycerol, gave a Binding Affinity value of -21.1 Kcal/mol. This value is very
different from that found for the three conventional drugs, therefore, on the basis of what was stated above, a more
negative value of the numerical coefficient of Molecular Affinity corresponds to a greater affinity between ligand
and receptor and, therefore, a virtually major pharmacological efficacy. For this reason, the application of these

natural products rather than conventional drugs was chosen.

Synergic combination of these three manual techniques such as: Bowen Technique, Reflexology and Su Jok, reveal
success in: relief pain, reduce volume of bunions, reduce of inflammation, re alignment of feet and changing shape
of the same, improve and regulate posture of whole body. For a good description and simplification of results we
have decided to insert the values of the subjects of each group within a single graph, performing an arithmetic
average between the values of the patients themselves. Among the patients belonging to the same group
(intraspecific analysis), there are no factors that can profoundly influence a datum to the point of requiring the
application of a weighted average, therefore, the application of an arithmetic average is admissible. Therefore,
since there are 5 groups, each with 6 subjects, we have finally obtained 6 chart models. For subjects with bilateral

plantar deformation, four graphs were obtained, two for each foot.

Group 1 (Unilateral, Left Foot) Group 1 (Unilateral, Left Foot)

ko

0- T T T

% of Reduction of volule of bunion
% of Reduction of volume of bunion

Number of treatments Number of Treatments

Figure 3. First Group of female subjects

c Group 2 (Bilateral, Left Foot) = Group 2 (Bilateral Left Foot)

$ $

S 6+ [

- F

<} i - S
°

g - g

S 44 ™ B B

£ 2

9 °

Frat >

° -
°

c

3 2 $

u -

E -

< ?

o 0- (14

S Ll I v L . S0t p——————————
°

2 2

Number of treatments ° Number of treatments
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Group 2 (Bilateral, Right Foot) Group 2 (Bilateral, Right Foot)

o
»
]

o
1

]
1

o
°
1

g
7
1

0- T T T

% of Reduction of volume of bunion
~N
o

% of Reduction of volume of bunion

Number of treatments Number of treatments

Figure 4. Second Group of female subjects

First case (Figure 3) of a group of six subjects, women, over 40 years, with unilateral hallux valgus deformity at the
level of the right foot. At the beginning the deformity measured 5 mm in length (at the level of the major axis).
After the application of 10 treatments of the three combined techniques, there was a reduction to 2 mm in length (at
the level of the major axis). The graph shows the progressive reduction of the deformity size, up to the tenth
treatment. Deformity reduction demonstrated a statistically significant correlation with high significance, with p <
0.0001.

The second case (Figure 4) refers to a group of six female subjects, over 40 years old, with bilateral deformation As
in the first case, a protocol of ten integrated treatments was used (Bowen, Reflexology, Su Jok). The reason why
two graphs are represented for each foot is in the measurement scale present on the axis of the ordinates of the
graphs themselves. In the histogram chart there is no clear variation between the first and tenth treatment (last in the
series), although there is a minimum SEM on each individual histogram. The reason lies in the fact that, the
measurement scale shows values that are distant from each other by two units and, the variation of the dimension
(measured at the level of the major axis) of the deformation, is of just one unit. In the secondary graphic model, that
is represented with geometric figures and SEM in positive and negative, it is possible to appreciate the variation of
the size of the deformity (at the level of both feet), moreover, thanks to the line of joining of the various points, it is
possible appreciate the dynamics/kinetics of variation of the deformity size. Once again there is a statistically

significant variation between the first and the last treatment, with p < 0.0001.
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Figure 5. Third Group of male subjects

The third case (Figure 5) is refers to a group of six male subjects, over 40 years of age, with bilateral deformation
As for the second case, the same protocol was used for ten integrated treatments and, also in this case, two graphs
were represented in order to make the variation in the size of the deformity between the first and tenth treatment
more comprehensible. In the dot representation, thanks once again, to the line of conjugation of the various points,
it is possible to appreciate the dynamics / kinetics of variation of the size of the deformity. In this case, it is possible
to notice how, in the right foot, only after 8 treatments, it is possible to appreciate a statistically significant
reduction in the deformity. Once again there is a statistically significant variation, with high significance, between

the first is the last treatment, with p < 0.0001.

Group 4 (Unilateral, Left Foot) Group 4 (Unilateral, Left Foot)
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Figure 6. Fourth Group of female subjects

The fourth case (Figure 6) refers to a group of six female subjects, less than 20 years old, with unilateral
deformation. For better exposure and interpretation of the results, it was also chosen in this case to perform a
two-graph representation, whose dynamics / kinetics of size reduction, allows us to extrapolate how the integrated
treatment, had an effect after a series of seven treatments. As for the previous measurements it is possible to notice
how there is a statistically significant variation, with high significance, between the first and the last treatment (p <
0.0001).
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Figure 7. Fifth Group of male subjects

The fifth and last case (Figure 7) refers to a group of six male subjects, less than 20 years old, with unilateral

deformation. Given the visible variation directly through the histogram graph, it was not necessary to resort to the

points graph. for both feet it was possible to notice the statistically significant variation, with high significance,

between the first and the tenth and last treatment (p < 0.0001).
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Figure 8. Graphic reworking on Group 1 of subjects, during the period of three years, after sessions of treatment,

for the evaluation of any volume variation in the area of plantar deformation
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Figure 9. Graphic reworking on Group 2 of subjects, during the period of three years, after sessions of treatment,

for the evaluation of any volume variation in the area of plantar deformation
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Group 1 of female subjects, having a unilateral deformation in the left foot, at the end of the ten treatment sessions
and 36 months of control measurements, did not show a significant change, calculating from the beginning of the
control period, until at the end of the same (Figure 8). As can be seen in the graph of the same Figure 8, at the end of
the treatment, the deformation had a diameter of just over 2.05 cm. At the end of 36 months, the diameter was about
2.15cm.

Group 2 of female subjects, having a bilateral deformation at the level of both plantar extremities, did not have any
type of significant change in the diameter of the plantar deformation. Indeed, calculating the variation, from the
initial exam to the final one, from a global point of view, there was a decrease at the end of the 36 months (Figure
9). From an initial diameter, after treatment, of about 2.08 cm, after three years of control, we arrived at a value of
less than 2.05 cm.
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Figure 10. Graphic reworking on Group 2 of subjects, during the period of three years, after sessions of treatment,

for the evaluation of any volume variation in the area of plantar deformation

Group 3 of male subjects, having, at the beginning of the treatment, a bilateral deformation, at both plantar
extremities, at the end of the 36-month follow-up, showed a reduction in the diameter of the deformation zone

(Figure 10). It starts from a value of about 2.15 cm in diameter, to reach 2.05 cm at the end of the control period.
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Figure 11. Graphic reworking on Group 4 of subjects, during the period of three years, after sessions of treatment,

for the evaluation of any volume variation in the area of plantar deformation

ISSN: 2582-0974 [31] OPENa ACCESS



/\y Middle East Journal of Applied Science & Technology (MEJAST)
Volume 6, Issue 1, Pages 16-37, January-March 2023

=
m
(|
>
w
—

2 Group 5 w Group 5

S 8

E kE 5 2.5

o a

e 5 247

ﬂEI' 2] rt = b d z P! L 5 X E 2.3+

2 2

g g 22-

5 s

c 19 e 21-

a 8

s 3 2.0

& a

q:u"'IlT TTTTTTT 31-9|||r1|||:1|||i1|||
o o

= Time of detection (Scale in manths) * Time of detection (Scale in months)

Figure 12. Graphic reworking on Group 5 of subjects, during the period of three years, after sessions of treatment,

for the evaluation of any volume variation in the area of plantar deformation

Similarly to Group 3, also Group 4 of female subjects, aged less than or equal to 20 years, and unilateral
deformation at the level of the left foot (Figure 11), showed a slight reduction in the diameter of the area of plantar
deformation, at the end of the 36 months of follow-up. From an initial diameter of about 2.25 cm, we arrive at about

2.1cm.

Group 5 of male subjects, aged less than or equal to 20 years and with unilateral deformation at the level of the left
foot (Figure 12), also showed a reduction in the diameter of the zone, corresponding to the plantar deformation,

from the initial state to the final one. From a value of about 2.19 cm there was a decrease to about 2.1 cm.

These graphs have not been represented with the value of statistical significance since, only in the presence of a
statistically significant result (p < 0.05) of increase in the volume of the plantar deformation area, would it have

been reported.

i Discussion

The analysis performed using Molecular Docking essentially aimed to compare conventional molecules, used in
pain therapy for plantar deformities, with a new product, topically administered, made from the mixed combination
of three naturally derived compounds. They showed a greater binding affinity for the main receptors involved in the
inflammatory process than conventional drugs. At the level of the applied research, which has been conducted on
subjects, the topical application of the cream, during each procedure of integrated manual treatment (deriving from
the synergistic fusion of techniques such as: Bowen Technique, Reflexology and Su Jok), was a powerful adjuvant
of the therapy and was also recommended to patients for a form of personalized treatment, to be performed at home.
The anthropometric study performed on the diameter of the plantar deformation, before and after manual treatment,
showed a reduction, with a very high level of statistics significance (p < 0,0001 - ****), in all groups of patients
treated, without any difference between the factors taken into consideration such as: age and sex and unilateral or
bilateral deformation. Furthermore, the subsequent 36-month follow-up period served as a time-dependence
experiment to demonstrate no increase in plantar deformation volume. Indeed, in some cases, such as Groups 2, 3,

4, 5, there was a decrease in the diameter of the area, corresponding to the plantar deformation. This is proof of the
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high operational effectiveness of the technique disclosed here. The final result is a synergistic summation between
the data obtained through the Molecular Docking procedure, which showed how natural compounds, used as an
adjunct to integrated manual manipulation treatment, had a greater affinity for the targets (molecules involved in
inflammation processes) than the drugs used in canonical therapy, and the combined action of the three manual
manipulation techniques, that have shown both the ability to significantly reduce plantar deformation and, more

importantly, to avoid its long-term recrudescence.
2 Conclusions

The studies reported here have allowed us to conclude the following: the applied study has highlighted how a
combination of manual techniques, coupled with a topical treatment of natural compounds, can successfully
resolve the plantar deformation known as Hallux Valgus, without resorting to surgery and without any form of
recrudescence in all of groups of subjects. Furthermore, given the result obtained with Molecular Docking, in
which the combination of natural compounds has a greater affinity than the drugs used in conventional pain
therapy, it is possible to assume, with a high statistical probability, that the data of computerized modeling and
those of the applied study, are associable. We reserve further experiments, on larger subjects cohorts, in order to

confirm the results obtained in this first research.
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