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Objective: To evaluate the effectiveness of therapy with waves of shock in the
treatment of hallux rigidus.

Methods: Is conducted one study descriptive of cutting transverse, with 26 patients
with hallux rigidus, treated with waves of shock Extracorporeal in the complex Scientific
Orthopedic International “Frank Country”, in the period ranging from March 2019 until
February of 2020. performed the analysis of the variables (age, sex, pain and the American
Orthopedic Foot & Ankle Society scale). They are obtained the frequencies absolute and
relative. With them they were concocted the tables that summarize the data statistics of
the research.

Results: predominated the sex female 84.6% and 38.5% (50-60 years of age). The
number of patients according to the classification of Coughlin (65.3%) belonged to the
grade I and all had pain before the application of the therapy. Then of the treatment this
situation was reversed and 69.2% of patients ceased to feel, keeping in 7.7% of cases
(grade 11l and 1V). The scale of American Orthopedic Foot & Ankle Society (53.8%) of the
patients studied, had one interpretation qualitative poorly (<50 points) before starting
the treatment; subsequently, only 7.7% remained with that score.

Conclusion: The therapy with waves of shock, with the team Well Wave, had one high
effectiveness and allowed one quick recovery of patients and their incorporation into the
activities daily.

Introduction

Hallux rigidus is a deformity in the joint located in the base of

that increase with age. Presents prevalence by sex women and up to

two thirds of patients have history familiar positive for this disease

the first finger. “Hallux” it refers to the first toe of the foot, while
that “Rigidus” indicates a stiffness in the finger that prevents
the movement. Hallux rigidus is the, in reality, a form of arthritis
degenerative [1]. It was described for the first time by Davies-Colley
in 1887, [2] who ‘s named as Hallux Flexus, and more later Coterill
[3] coined the term Hallux rigidus is the term most used in the
present. However, it is also known as Hallux Limitus, metatarsus
primus elevatus, dorsal bunion, Hallux Equinus, Hallux Dolorosus,
and metatarsus non extensus. It is more common in the adult, in

which present changes osteoarthritic degenerative widespread

[4]. This condition can cause discomfort and even disability, and
that this important finger is used for walking, bending, climbing
and even to keep up. Clinically, the typical presentation consists
of pain and stiffness of the metatarsophalangeal joint with the
presence of predominantly dorsal osteophyte formation. The signs
and symptoms early include:

A.  Pain and stiffness of the finger fat when they are used (to

the walking, keep on standing, leaning, among others)

B.  Pain and stiffness intensified by cold or humidity
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C. Difficulty to perform certain activities (running, stooping)

D. Swelling and inflammation around the joint A as the
disease worsens, may develop the following symptoms further:

E. Pain, even during the break

F.  Difficulty to use footwear, because they develop spurs

(overgrowth) in the bone

G.  Pain continued in the hip, the knee or hand down the back
due to changes in the mode of walking

H. Insevere cases, lameness [5]

L. In its stage’s primary, the mobility of the finger fat only
find something limited; then it is called “Hallux Limitus “ But
as the problem progresses, the range of movement of the finger
decreases until reaching the state final “Rigidus” which is when

the finger remains stiff or as “ frozen “[4].

J. In the literature is described four degrees as the
classification of Coughlin: [6]

K. Grade 0, the dorsiflexion of the first metatarsophalangeal
is between 40 and 60 degrees (loss of 20% of normal mobility),
without clinical or radiographic alterations.

L. Grade I, the dorsiflexion is located between 30 and 40
degrees and appreciate osteophytes lats, but with minimal

narrowing joints.

M. Grade II, dorsiflexion is between 10 and 30 degrees,
there are periarticular osteophytes, a moderate flattening of
the metatarsal head with sclerosis or narrowing of the joint
interline.

N.  Grade III dorsiflexion is less than 10 degrees. In addition,
there are severe radiographic changes, with cysts or erosions,
irregular or hypertrophic sesamoids, and constant pain

especially in the last degrees of movement.

0. Grade 1V, there is a disappearance of the joint interline,
with free bodies, and pain in the entire range of motion. In
general, Hallux rigidus is the result of degenerative processes
caused by various conditions such as: trauma, accumulated
microtrauma, secondary to eccentric loading, systemic diseases,
dissecting osteochondritis and infection.

As will progress the degeneration articular occur changes in the
periosteum, synovium and capsule particularly which generate one
clamping base of the phalanx proximal or portion Dorsal head of the
metatarsal with dorsiflexion forced producing lesions chondral or
osteochondral of the cartilage articular and of the metatarsal head
with erosion and formation of osteophytes. While proliferate the
osteophytes, the joint is becoming more prominent and the arches
of mobility are more limited due to a pinched back. The pain is
secondary to the movement of the joint surfaces degenerate, to the

impingement of osteophytes during the dorsiflexion and retraction

of the synovial swollen, and as the nerves digital and capsule [7].
The rays X can be entirely normal or show destruction articular
severe. The changes radiological not necessarily correspond to the
symptomatology. However, in the projection dorsoplantar is can
observe reduction of the space and osteophytes lateral and medial,
the injuries osteochondritis also be seen better in the projection
anteroposterior. The projection side can see the osteophytes ridges
and bodies free, as well as the decrease of the space joint [8].

At the present time they are have described various treatments,
although the evidence scientific still is scarce [4,9] is recommended
treatments conservative so initial (as the state of articulation and
demand of the patient). This consists of a non- steroidal anti -
inflammatory plan, kinesiology, cryotherapy (application of local
ice), modification of certain activities and the change of footwear
and the use of insoles with metatarsal discharge for a period
of approximately 6 months [9]. If the pain and stiffness persist,
the treatment surgical by arthroscopy, surgery percutaneous or
minimum access is indicated after the failure of the treatment
conservative, so the same if the patient comes with hallux rigidus
grade II grade III or 1V, is indication of surgery. The procedures
surgical are elected in accordance with the needs and expectations
of the patient and the experience of the surgeon with a period
approximately of recovery six weeks [10]. However, before this
method invasive, in the present it is recommended first to treat the
lesion with waves of shock extracorporeal [11]. The application of
this therapy has proven to be safe and effective; in other pathologies,
surgical procedures have been avoided [12,13]. The goal of therapy
by waves of shock extracorporeal, is relieve pain, improve the
mobility and stability.

In the Complex Scientific Orthopedic International “Frank
Pais” is used the equipment Well Wave from the end of the year
2013 as a method of treatment of pain chronic in those patients
who do not improve with other treatments conservatives. The unit
of treatment produces, by a source piezoelectric external, waves
sound of high energy. The number of patients who have received
treatment Physiotherapeutic with waves of shock by this cause
has increased in the recent years in the institution with results
satisfactory. This research was conducted with the objective of
evaluating the effectiveness of therapy with waves of shock in the

treatment of hallux rigidus.

Methods

It was conducted one study descriptive of cutting cross, with
patients who suffer from Hallux rigidus. For treatment therapy is
used the equipment Well Wave (wave of shock extracorporeal), in
the Complex Scientific Orthopedic International “Frank Pais”, in the
period ranging from March 2019 to February 2020. The selection
of patients in the sample were He performed by one sampling of
convenience and it was integrated by 26 cases. To determine the
effectiveness (real benefit), the medical and physiological effects

that occur when applying this therapy were analyzed. The criteria
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for inclusion were patients of both sexes, older than 18 years old,
with inability to put on with normal and patients with retention of
pain in one period of six months or more; as well as the patients
who received at the least, three of the following treatments: Drugs
inflammatories, laser therapy, ultrasound therapy magnetotherapy,

supports.
Criteria for exclusion
A.  Patients who refuse to continue in the study
with  diseases chronic

B.  Patients decompensated

(alterations cardiovascular severe, conditions neurological)
C.  Patients with disorders of coagulation

D.  Pregnant patients

E.  Patients with polyneuropathies

F. Patients with Epiphysiolysis

G. Patients with pacemakers

H. Patients with tumors malignant primary or metastatic
L Patients with acute or chronic infections of the tissues
J. Patients with severe arthritic changes

In all the patients in consultation initial they were made one
detailed examination, examination physical, study Radiographic
lateral view and anterior posterior forefoot. A time that was the
diagnosis clinical radiology of the Hallux rigidus and taking into
account that the patient had used other methods conservative
and not had presented improvement, he began with the treatment
therapy of waves of shock extracorporeal on the first knuckle of foot
affection with the equipment Well Wave, constituted by a source of
waves of shock piezo. In all the patients they were asked for their

consent informed to participate in the study.

Procedure

A.  Patient lying in supine supine on one stretcher

B.  Location of the painful point by palpation and lubrication
of the area of treatment gel on the skin and in the membrane of

coupling of the computer for transmission of waves of shock

C. Density of energy from 0.048 mj / mm2 to 0.110 mj
/ mm2. Application progressive of waves of shock to low
intensity, according tolerance

D.  Frequency 0 -8 Hz

E. Maximum pressure: 7 to 49 Mpa

F. Depth of penetration: 0 to 30 mm
G.  Sessions: 3 to 5 (1 time per week)
H.  Duration of treatment: 15 to 20 min

L No sedation or analgesics

The patients were evaluated by the authors of this research, be-
fore and after of the treatment, in two times to the month and the
three months ended the therapy. It took in account the following:
variables age, sex and scale analog visual (EVA) 10 points. It is ap-
plied also the scale American Orthopedic Foot and Ankle Society
(AOFS) of the forefoot, as is shown in the Appendix 1. In spite of
being a scale used to assess to the patient one time which makes the
treatment surgical, was used because it is one scale quite complete
and that you can assess the metatarsals, the joints metatarsal pha-
langeal and joints interphalangeal proximal, with a score maximum
is 100 points. This scale includes three dimensions (pain, function,
and alignment). The global score is obtained from the sum of the
scores obtained in each of the three dimensions: pain (maximum of
40 points), function (maximum of 45 points) and alignment (max-
imum of 15 points). A higher score is referred to better state func-
tional, for your best interpretation the authors proposed criteria
for interpreting qualitative the results in <50 points: bad, 51-70
points: regular, 71-90 points: good,> 91 points: excellent

Criteria for Evaluation of Response to the Treatment

Good Evolution: when there is remission of pain (VAS-0),
restoration of joint mobility and incorporation of patients to their

usual activities.

Regular Evolution: when there is a noticeable improvement in
pain (VAS <3), improvement in joint range of motion, requirement
of some conservative treatment and incorporation to normal
activities.

Evolution Bad: when there was no remission of pain (VAS> 3),
no improvement in the mobility and not incorporating the activities

usual. It requires surgery.

The processing of information is performed in EXCEL and
by the package statistical SSPS 11.5. Is performed the analysis of
frequency of the variables referred to in the study and obtained
the frequencies absolute and relative. Similarly, it made the Test Ji
square of independence to determine the existence of differences
statistically significant between the proportions obtained. Is
indicated, in each case the value corresponding to the probability of
occurrence p; an alpha error of 0.05 and a confidence of 95% were
prefixed. It was determined, as region critical or rejection, when
the value associated to p was less than 0.05 and, in such case, is
rejected the hypothesis null of independence and concluded that
the variables were dependent among themselves.

Ethical Considerations

The study was conducted following the principles ethical
contained in the Declaration of Helsinki [14]. The Committee of
Ethics for research in human, of the Complex Scientific Orthopedic
International “Frank Pais”, ensured by the fulfillment of these
requirements and approved the research. The information obtained
is handled on a confidential and only was used for purposes

research. Not reveal the identity of people.
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Results

As can be seen in the Table 1 in the sample there was a
predominance of the sex female with 22 patients (84.6%) of the
group age of 50-60 years (38.5%). With a femininity ratio of 5.5
in which there are around 5 sick women for every sick man in the
place and period studied. In the Table 2 is analyzed the number
of patients according to the classification of Coughlin, in which
belonged to the grade I 65.3% of patients treated. Only he is found
in the sample studied by 3.8 % in the grade 0, belonging to the sex
male. In the grade III and IV with 7.7% each one, of both sexes.
As can observe in the Table 3, the totality of the patients he had
pain before the application of the wave of shock, was indication
principal for the realization of this technique not invasive. After of
the treatment this situation is reversed favorably because 69.2%
of the patients did not have pain. Only 7.7% presented pain in the
march, coinciding also two patients (7.7%) with pain in the rest. It
noted that were patients that were found in the degree III and IV
on the scale of Coughlin. In the Table 4 can see the results with the
scale of AOFS. They reached a qualitative interpretation of bad (<50
points) 53.8% of the patients studied, before starting the treatment.
After the performed five sessions of therapy with waves of shock,
according to the procedure described, 53.8% and 30.8% of patients
reached results of excellent and good, respectively. Only two cases
(7.7%) remained with a regular score (51-70) and also two patients
(7.7%) with a low score of 50 points. At the same time, it coincided
that they belonged to grade III and IV on the Coughlin scale.

Table 1: Pacientes con Hallux rigidus segtin edad y sexo.

Grupos de edad Femenino Masculino Total
No. (%) No.(%) No. (%)
De 40-50 afos 4 (15.4%) 2 (7.7%) 6 (23.1%)
De 51-60 afios 9 (34.6%) 1(3.8%) 10 (38.5%)
De 61-70 aflos 6(23.1%) 1(3.8%) 7(26.9%)
Mas de 71 aflos 3(11.5%) 0 (0%) 3(11.5%)
Total 22 (84.6%) 4(15.3%) 26(100%)

Table 2: Pacientes con Hallux rigidus segun clasificacion de

Coughlin.
HALLUX Femenino Masculino Total
RIGIDUS No. (%) No.(%) No. (%)
GRADO 0 0 (0%) 1(3.8%) 1 (3.8%)
GRADO I 16 (61.5%) 1 (3.8%) 17 (65.3%)
GRADO II 3 (11.5%) 1 (3.8%) 4 (15.3 %)
GRADO III 2 (7.7%) 0 (0%) 2 (7.7%)
GRADO IV 1 (3.8%) 1 (3.8%) 2 (7.7%)
Total 22 (84.6%) 4 (15.3%) 26 (100%)

Table 3: Pacientes con Hallux rigidus, segin escala visual

analdgica, antes y después del tratamiento.

Antes Después
Escala Visual Analédgica
FA % FA %
Sin dolor 0 0 18 69.2

Dolor en actividades intensas 4 15.3 4 15.3
Dolor a la marcha 9 34.6 2 7.7
Dolor en reposo 13 50.1 2 7.7

Table 4: Pacientes con Hallux rigidus, segtin Escala de AOFS,
antes y después del tratamiento.

Antes Después
Escala AOFS
FA % FA %
Excelente (>90) 0 0 14 53.8
Bueno (71-90) 1 3.8 8 30.8
Regular (51-70) 11 42.3 2 7.7
Malo (<50) 14 53.8 2 7.7

In the Table 5 shall appreciate the analysis of the criteria for
evaluation of response to the treatment, in which the results good
and regularly are considered satisfactory and bad, unsatisfactory.
There was a higher percentage of satisfactory results at the end
(50%), when re-evaluating at three months there was an increase
(69.2%). Only 15.4% of the evaluating to three months completed
the therapy had one response bad, coinciding with that found in the
grade III and IV according to the classification Coughlin, at which
contributed to the therapy does not result, persisting pain and

functional limitation.

Table 5: Criterios de evaluacion de la respuesta al tratamiento
dado a los pacientes.

Criterios de Evaluacion Tres
de la Respuesta al FA | % | Mes | % %
. Meses
Tratamiento
Buena 13 | 50 16 | 61.5 18 69.2
Regular 8 31 6 23.1 4 15.4
Mala 5 19.2 4 15.4 4 15.4
TOTAL 26 | 100 | 26 | 100 26 100
Discussion

According to the literature reviewed, the Hallux rigidus is more
common in the adults for over 50 years old of age, predominating in
the sex feminine [4]. This coincided with the studio that presents. It
is described that degenerative arthritic changes increase with age
Coughlin and Shurnas indicate that, when are still to patients with
hallux rigidus during one period of time long, more than 80% can
develop plus one symptomatology bilateral [6]. There are multiple
classifications described by Regnauld, [7] Hattrup and Johnson, [15]
Nuifiez -Samper [5] with wide interobserver variability, but perhaps
the most complete and applicable is the one developed by Coughlin
and Shurnas in 2003, [6] coinciding with this study. According to
Deland ]JT and others, pain is a symptom common in this condition
and may be present in the totality of cases [16]. This result was
able to corroborate in the research that shows. Pain referred by the
patient is presented to the force the dorsiflexion and the deflection
side of the hallux. The pain in one home only appears at the end
of the dorsiflexion can occur in the medium tour of the range of
mobility. If progresses, it also affects the bending plant and finally
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to all the mobility, coming to produce pain constant, even in the
rest, which makes it difficult to improve the treatment conservative
conventional before described, however the use of waves of shock
Extracorporeal, the patients evolved favorably, these are able to
pass through the tissues and trigger phenomena of absorption,
reflection, refraction and transmission of energy (effect direct). The
negative phase is the cause of the indirect effects on the cellular
tissue. The reversal of the inflammation chronic is another of the
advantages of the use of the waves of shock Extracorporeal, since
this inflammation persistent need of few components (called mast
cells), whose activity increases with the waves acoustic, allowing
the production of chemokines and cytokines that improve the
inflammatory process.

To assess the results of surgical techniques, the American
Society for Orthopedic Surgery, known as AOFAS for its acronym
in English, uses the questionnaire designed by Kitaoka published
in 1994 [17,18]. Its maximum score is 100 points. It is made up of
three dimensions: pain, function, and alignment. A Although it is
a tool used to evaluate the results after one surgery, in this study
was useful also because with him is able to evaluate the various
dimensions of the well - being related to health. Is an instrument
specific that enables to detect the changes clinical of interest in
the condition of patients, it allows evaluate functionally the joint
metatarsophalangeal of the first toe of the foot and the quality of life
of patients. In the reviewed literature, there are multiple articles that
discuss the treatment of Hallux rigidus, dividing it into conservative
and surgical [19-21]. However, no there are items original related to
the treatment of hallux rigudus with this team in private. There are
items like in which the authors agree that this therapy is effective in
the treatment of tendinitis calcified of shoulder or another location,
tendinopathy degenerative (tendinosis sleeve rotator, patellar,
quadriceps, yarrow), epicondylitis, fascitis plantar trochanteritis,
pseudoarthrosis, osteonecrosis and myofascial syndrome (does
not include fibromyalgia) [11-13] due to their biological effects.
When it applies this treatment, it occurs at the point of application
one increase of formation of vessels blood by micro rupture of
capillaries of tendon and bone. The increase of traffic in the area
will allow the arrival of factors of repair tissue and oxygen, which

will favor one recover more quickly.

Ago so that restore the process of healing, which in many cases.
Inthe processes chronic, have been stopped or enlentecidos, causing,
in addition, one response inflammatory initial, which gets one effect
analgesic, accelerator of the metabolism and revascularization area
[22]. The success of the treatment in this study in particular is
achieved by the cooperation of patients, and it needs to locate the
most painful point in the area treated. On the one hand, there is an
individual tolerance to pain that is variable and individual to each
person. This makes that the processes that for a patient are very
painful, for others are not both. When the point of pain primary
is eliminated by the effect analgesic of the wave of shock, appear
other points that have been superimposed by the main pain. The

more stitches disappear, the more effective the treatment, until
their total remission. Such is the case that remained patients not
improved after applying said therapy corroborating the literature
reviewed; in which to patients who are in the grade III and IV is
necessary realizable treatment surgical [10] (Annexure 1).

Conclusion

The therapy with waves of shock an important condition that
can cause discomfort and even disability but is treated properly,
with the team Well Wave, had one high effectiveness, which allowed
one quick recovery of patients, their addition to the activities daily

and improved their quality of life.
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