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ABSTRACT

Obijective: To prospectively, clinically and functionally follow-up
patients previously diagnosed with lateral epicondylitis after periar-
ticular application of hyaluronic acid and analyze the results. Meth-
ods: All patients were previously treated conservatively and had no
clinical improvement. Data such as age, positivity for specific tests
(Cozen and Mill), visual analogue pain scale (VAS) before and during
dorsiflexion of the wrist with resistance, diagnosis time, Mayo Elbow
Performance Score was collected. Patients were reevaluated 30 and
90 days after application. Results: The positivity rates for Cozen and
Mill tests were identical, starting at 100%, dropping to 50% after one
month, and ending at 41.7% after 3 months. The initial Mayo Elbow
Score average was 61.3 points; 85.8 in the first month, remaining
at 85 in the third month. VAS in active force situations had the initial
average of 8.1; after one month it dropped to 3.8, and 3.6 after
three months. At rest, the initial average was 5.9; after one month
it decreased to 3 and ended at 2.1 in three months. Conclusion:
Patients showed improvement in pain parameters, in the Mayo Elbow
Performance Score standard, but with 25% of failure in satisfaction.
Level of evidence 1V, Case series.

Keywords: Hyaluronic Acid. Tennis Elbow. Mayo Elbow Perfor-
mance Score.

RESUMO

Objetivo: Acompanhar de maneira prospectiva, clinica e fun-
cionalmente, os pacientes previamente diagnosticados com
epicondilite lateral apds a aplicagao periarticular de acido hia-
lurbnico e analisar os resultados. Métodos: Todos pacientes
foram tratados previamente de maneira conservadora e nao
obtiveram melhora clinica. Foram coletados idade, positividade
nos testes especificos (Cozen e Mill), escala visual analdégica da
dor (EVA) antes e durante a dorsoflexdo contrarresisténcia do
punho, tempo de diagndstico, Mayo Elbow Performance Score.
Os pacientes foram reavaliados apds 30 e 90 dias das aplicagées.
Resultados: Os indices de positividade para os testes de Cozen
e Milll foram idénticos, comegaram em 100%, cairam para 50%
ap6s 1 més, e terminaram em 41,7% em 3 meses. A média
inicial do Mayo Elbow Score foi 61,3 pontos; 85,8 no primeiro
més e manteve-se em 85 no terceiro més. A EVA em situagbes
de forca ativa teve a média inicial de 8,1; apds 1 més caiu para
3,8, e 3,6 em 3 meses. Em repouso, a média inicial foi 5,9; apds 1
més diminui para 3, e terminou com 2,17 em 3 meses. Conclus&o:
Os pacientes apresentaram melhora nos parémetros de dor,
no padrao Mayo Elbow Performance Score, mas com 25% de
falha na satisfacdo. Nivel de evidéncia IV, Série de casos.

Descritores: Acido Hialurénico. Epicondilite Lateral. Mayo Elbow
Performance Score
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INTRODUCTION

Lateral epicondylitis is one of the main causes of pain and functional
incapacity of the elbow, affecting 1% to 3% of the adult population

annually." Despite the classic relationship to the practice of tennis
(tennis elbow), only 5% to 10% of total cases of this disease affect
practitioners of this sport
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Although the terms epicondylitis and tendinitis are both descriptive
of the “tennis elbow” condition, and that the existence of inflamma-
tory process in the early stages is recognized, histopathological
studies characterize it not only as an inflammatory condition,
but also as a fibroblastic and vascular response, known as angiofi-
broblastic degeneration. The tissue changes are characterized by
microruptures of collagen fibers, accompanied by the invasion of
fibroblasts, creation of abnormal vascular tissue and granulation
tissue (although the cicatricial tissue created is grayish, friable and
susceptible to new lesions)."34

The pharmacological and non-pharmacological treatments are
the recommended methods for this condition; however, there is
no consensus or specific protocols for the conservative treatment
of lateral epicondylitis.’

The application of periarticular hyaluronic acid (HA) is an alternative
with clinical effects that have been positive for lateral epicondylitis
and periarticular disorders. Testing in models in vitro has suggested
that HA might increase tenocyte viability, as well as production and
deposition of type | collagen. Its viscoelastic properties reduce
surface friction in the tendons, increasing sliding. Thus, it provides
pain reduction, decreased joint stiffness, patient satisfaction as
well as the recently-confirmed clinical safety of the application in
torsional ligament lesions in the ankle.51°

Due to the lack of prospective analyses on the application of peri-
articular hyaluronic acid on the treatment of lateral epicondylitis,
the failure of non-surgical treatments associated with its collateral
effects may be due to the absence of protocols for the conservative
treatment. The objective of this study is to follow patients previously
diagnosed with lateral epicondylitis in a prospective, clinically
pragmatic fashion, after the periarticular application of hyaluronic
acid, with following result analysis after the treatment.

METHODS

Study approved by the ethics and research committee of the
institution under the number 04798918.0.0000.5505 with opinion
3,318,006. All 52 patients diagnosed with lateral epicondylitis for
one year (2018) were analyzed and all those previously subjected
to the conservative treatment (physiotherapy with a minimum of
three months, in conjunction or not with corticosteroid infiltration
and oral analgesia) who did not obtain clinical improvement.
The patients signed the free and informed consent form before
participation. Data on age, laterality and test-positivity (Cozen and
Mill, for the specific case of lateral epicondylitis) was collected,
as well as results on the visual analog pain scale (VAS) before
and during wrist dorsiflexion with resistance scoring from 0 to
10, in which 0 was absence of pain and 10 was unbearable pain.
In addition, the following variables were analyzed: diagnosis
time, Mayo Elbow Performance Score and time since the pre-
viously conservative treatment within an accepted minimum of
three months.

The Mayo Elbow Performance Score (MEPS) is a performance
index widely used to evaluate clinical outcomes for a variety of
elbow-related conditions. It consists in the evaluation of pain, motion
arc, stability and patient-stablished classification of daily function.
Pain is classified into four variables. The score ranges from 0 to
100 with higher values indicating better result."

The diagnosis of lateral epicondylitis was confirmed via ultra-
sound in conjunction with clinical examination. Both the Cozen
and the Mill tests were performed, and the possibility of differential
diagnoses such as plica syndrome, radial nerve compression,
and posterolateral instability was rejected. Radiographic imaging
was performed to exclude fractures.

Infiltrations of periarticular hyaluronic acid were ultrasound-guid-
ed, with directions in the lateral epicondyle and the extensor carpi
radialis brevis. The procedures were performed by a radiologist
specialized in the musculoskeletal system and by an orthopedist
specialized in shoulders and elbows. Two doses within an interval
of one week were applied. The applied dose of sodium hyaluro-
nate was 12 mg/1.2 mL according to the manufacturer’s guidance.
The medication was donated by the manufacturer (Sportvis™ Inject-
able 12 mg/1.2 mL with 1 filled syringe).

Patients were reevaluated after 30 and 90 days since the ap-
plications. Data from the specific tests for lateral epicondylitis
(Cozen and Mill) were collected, as well as results from the visual
analog pain scale (VAS) before and during wrist dorsiflexion,
the Mayo Elbow Performance Score and patient satisfaction
after each treatment.

All cases with fracture sequelae were excluded, as well as cases of
patients regularly receiving corticosteroids for any medical reason,
cervical radiculopathy and peripheral nerve diseases.

There is no conflict of interest with the applied medication.

Infiltration technique

The performed technique consists in local antisepsis with ch-
lorhexidine or topical iodine. A 27 mm gauge needle is directed
to the lateral epicondyle with the elbow flexed at 90° (Figure 1).
The medication is injected through the “fan” technique with up to
1 cminradius. After application, five active movements of flexion/
extension of the elbow and pronation/supination of the forearm
are performed, and the patient is instructed to avoid physical
activities or repetitive work with the upper limb in question for
24 hours.

SHOULDER

Lateral Epicondyle

Figure 1. Infiltration of periarticular hyaluronic acid.

After application, the patients were instructed to use simple
analgesic medications (dipyrone and acetaminophen), in con-
junction to rehabilitation exercises (standard home procedures
of stretching and strengthening)'? guided by a physical therapist
of the institution and application of cold compresses at the site
according to necessity.

RESULTS

Twelve patients met the inclusion criteria and were subject to the
local infiltrations. Eight, 75%, were women and four, 25%, were men.
In eight cases (75%) laterality was on the right and in four cases
(25%) on the left. The mean age was 51.4 = 6.2 years and mean
diagnosis time was 8.4 = 3.1 months.

Previous treatment involved physical therapy and analgesia in 66.7%
of cases. Four patients (25%) were previously subjected to corticoid
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infiltration and at least one, 8.3%, to acupuncture. The Cozen and
Mill tests were positive in all patients after the first evaluation. After
application of the medication, the positivity rates for both tests
were identical; started at 100% (all 12 patients), dropped to 50%
(six patients) after one month and ended at 41.7% (four patients)
in three months (Tables 1 and 2, Figure 2).

In relation to the application of the Mayo Elbow Score, the initial
mean was 61.3 points, while in the first month after the infiltration
of sodium hyaluronate it went up to 85.8 and kept still in 85 after
the third month (p = 0.009, Table 3).

Table 3. Compares moments of the Mayo Elbow Score.

Table 1. Compares moments for the Cozen test distribution. Mayo Mean | Median Star]d?rd CV |Min|Max | N | Cl |p-value
o Elbow Deviation
Initial 1 month 3 months —
Cozen Test % N % N % Initial | 61.3 | 55 155 [25% | 35 | 85 | 12 | 8.8
Negative 0 0% 6 50% 7 58.3% 1 month | 85.8 85 15.5 18% | 55 100 12 8.8 0.009
Positive 12 100% 6 50% 5 41.7% 3months | 85 100 21.2 25% | 40 [ 100 | 12 | 12
Table 2. Compares moments for the Mill test distribution. Thgre wasa S|gn|f!cant reducnqn n b_Oth VAS_ SCOres gnalyzed. VAS
Initial 1 month 3 months in situations of active force (during wrist dorsiflexion with resistance)
Mill Test % N ” N % had an initial mean of 8.1 and after 1 month it went down to 3.8,
, ~ - - ending with 3.6 in 3 months (p = 0.005, Figure 3). Resting VAS
Negative 0 0% 0% | 7 58.3% had a mean of 5.9 and after 1 month it decreased to 3, ending at
Positive 12 100% 50% 5 41.6% 2.1in 3 months (p = 0.015, Table 4).
Evolution for the Distribution of the Cozen Test Evolution for the VAS score
9 A
120.0% 8 ’
100.0%  t000% 7 59
6
80.0%
.39
60.0% 50.0% 58.3% y 38 36
40.0% 41.7% 3 2.1
20.0% ? 3.0
0.0% - - 0
Initial mont 3 months Initial 1 month 3 months
Negative Positive Resting ~ Active
Figure 2. Evolution for the distribution of the Cozen test. Figure 3. Evolution for the VAS score.
Table 4. Compares moments for VAS score.
VAS Mean Median Standard Deviation cv Min Max N Cl p-value
Initial 59 6 2.6 45% 2 10 12 1.5
Resting 1 month 3 25 29 96% 0 12 1.6 0.015
3 months 2.1 0 3.3 156% 0 9 12 1.8
Initial 8.1 8 1.6 20% 5 10 12 0.9
Active 1 month 3.8 35 3.4 87% 0 9 12 1.9 0.005
3 months 3.6 1 4 113% 0 10 12 2.3

When questioned about satisfaction with the treatment conducted,
66.7% of patients (a total of 8) in a month were satisfied (p = 0.102),
and after three months 75% (a total of 9) were satisfied (p = 0.014).
There were no complications or adverse effects with the medi-
cations applied.

DISCUSSION

Our study presented the analysis of 12 patients, with previous
clinical treatment showing resistance to pain improvement both
in rest and in active movement, in one month (p = 0.005) up
until three months (p = 0.015), as well as initial increase in the
Mayo Elbow Score index of 61.3 points to 85.8 points in the first
month and 85 in the third month (p = 0.009) and high patient
satisfaction after three months of treatment, in 75% of the cases
(p = 0.014). Petrella et al. S examined 331 competitive tennis athletes
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(unlike our study, with lack of previous treatment) diagnosed with
lateral epicondylitis through a randomized prospective clinical
trial (165 AH x 166 placebos). Two injections of HA within a sev-
en-day interval were applied, and the results were compared with
the placebo group that received saline solution during a 1-year
follow-up. They concluded, like our patients, that the cases in
which injections of HA were applied proceeded with significant
improvement in pain, high satisfaction rate and earlier return to
sporting activities in relation to the control group, even after 1-year
follow-up. There was no description of serious adverse effects. Fogli
et al.”® analyzed 28 patients with lateral epicondylitis for 56 days.
After the application of the medication, they discovered through
the use of ultrasound equipment a decrease in tendon thickness,
reduction in local vascularization and improvement in the visual
analog pain scale. Kumai et al." applied HA in only one dose for
enthesopathies (plantar fasciitis, achilles tendinopathy and lateral
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epicondylitis) and studied the results after one week. In 16 cases,
patients had elbow-related complaints and even with the short
period after periarticular injections, improvement could already be
visualized in the visual analog pain scale at —2.55 = 2.43.
Arecently published meta-analysis compared the efficacy of several
local application therapies for lateral epicondylitis. Dong et al.
reported that hyaluronic acid injection may be more effective in the
medium-term than other therapies like autologous blood injection,
platelet-rich plasma, botulinum toxin and placebo. However, more
studies and evidence are needed to prove its superiority.'
Hyaluronic acid (HA), also known as hyaluronan or hyaluronate,
is a glycosaminoglycan composed of disaccharidic units of N-ace-
tyl-glucosamine and glucuronic acid. The average molecular weight
of HA in the synovial fluid is 5 to 7 x 108 Da.'® Hyaluronic acid is
present in various types of tissues, including synovial fluid, connec-
tive tissues and periarticular soft tissues. Under normal conditions,
itis the main constituent of the extracellular matrix and the synovial
fluid. It presents properties for joint lubrication, cartilage protection,
joint pressure distribution, mechanics for shock absorption and
maintenance of structural and functional viscoelastic characteristics
in periarticular tissues."1®

HA injections are used in viscosupplementation for the treat-
ment of osteoarthritis. However, there is a recent interest in the
use of HA in periarticular and soft tissue disorders, such as
tendinopathies, ankle sprain, lateral epicondylitis, subacromial
bursitis and partial ruptures of the rotator cuff, particularly in
the younger athletic population.® Some believe the medication

can be identified by the body as biocompatible, similar to
endogenous HA, making it active in the soft tissue healing
process.”? It stimulates mitosis and immigration of epithelial
cells and fibroblasts during the proliferative phase, contributes
to the transformation of immature tenoblasts into tenocytes, and
creates a better environment for cell growth with protein matrix
accumulation and cell differentiation factors."0:19

There was no adverse event associated with the infiltrations.
One of the most important limitations of this study is the lack of
comparison with the control group; however, the small sample
size is due to the selection patients with refractory periods to
conservative treatment. It is a series of cases with a short follow-up
period; however, the results of previous studies highlight the
efficacy of the application up to 3 months of follow-up, without
improvement after this period and with decline in results.

The Mayo Elbow Performance Score, as an analytical tool, was not
specially developed for lateral epicondylitis. It is however a widely
used index of performance for the evaluation of clinical outcomes
for a variety of eloow-related conditions.?°

CONCLUSION

Periarticular HA proved to be safe for patients resistant to treatments
classically used in lateral epicondylitis within three months of fol-
low-up. The individuals showed improvement in pain parameters
(VAS), Mayo Elbow Performance Score (MEPS); however, regarding
patient satisfaction, it offered 75% in symptom resolution, that is,
a 25% failure rate.
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