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Abstract Objective To evaluate the clinical and radiological benefits of intra-articular exoge-
nous hyaluronic acid for the treatment of chondral patellar injury.
Method Randomized clinical trial with 70 patients divided into 2 groups: those
submitted to physical therapy for 3 months, and those submitted to physical therapy
associated with the intra-articular administration of 2mL of hyaluronic acid for the
same period, who had anterior knee pain and patellar cartilage injury of grades II or III
with no significant bone abnormalities. The functional scores and the characteristics of
the physical and imaging exams were evaluated before and 3 and 6 months after the
treatment.
Result The average age of the patients was 32�7.6 years. Patients from the
hyaluronic acid group had better Kujala et al and Lysholm scores, and lower pain
scores after 3 and 6 months of treatment when compared to the control group. The
incidence of positive Clarkemaneuver was lower in the treated group, but there was no
difference in the magnetic resonance imaging classification.
Conclusion Patients with patellar chondropathy of grades II or III treated with
hyaluronic acid and physical therapy had less pain (visual analogue scale, VAS), and
better functional results in the Lysholm and Kujala et al questionnaires after 3 and
6 months of treatment compared to patients undergoing physical therapy alone. In
addition, the number of cases with a negative Clarke maneuver was larger in the
treated group after 6 months of treatment.

� Work developed by the Knee Group, Sports Traumatology Center,
Orthopedics and Traumatology Department, Escola Paulista de
Medicina, Universidade Federal de São Paulo, São Paulo, Brazil.
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Introduction

Patellar cartilage injury is common in athletes, especially
females.1 It usually results from an anomalous bone anatomy
between the patella and the femoral trochlea, or an imbal-
ance of the quadriceps musculature that can increase patel-
lofemoral pressure. Abnormal repetition of joint movement
leads to adjacent chondral or osteochondral injuries.2,3

The most common symptom is anterior knee pain result-
ing from the inflammatory process generated by the carti-
laginous injury. Although physical therapy rehabilitation
aids in the rebalancing of the quadriceps muscle, it cannot
minimize the localized effects of the chondral injury.4–7

Hyaluronic acid (HA) acts by maintaining viscoelasticity,
regulating cartilage osmolarity, assisting in extracellular
matrix proteoglycans synthesis, and improving the immune
and inflammatory response.8–10 Chronic knee injuries may
alter intra-articular HA homeostasis, compromising the
favorable evolution of the lesion.10 The intra-articular ad-
ministration of exogenous HA helps in impact absorption,
joint mobility, analgesia and reduction of the inflammatory
process.11,12 Its use in the treatment of mild knee osteoar-
thritis has been described in the literature with beneficial
results.8,13–16

The use of exogenous HA in the treatment of isolated
chondral patellar injury has not yet been elucidated. The aim
of the present study is to evaluate and compare the symp-
toms of knee pain and function before and after three and six
months of treatment in patients undergoing usual physical
therapy alone or associated with exogenous HA administra-

tion. The hypothesis is that the treatment of patellar chondr-
opathy with no subchondral bone involvement may benefit
from the intra-articular use of exogenousHA, improving pain
and functional knee symptoms.

Material and Methods

This is an interventional study – a prospective randomized
clinical trial that was evaluated and approved by the Ethics in
Research Committee of our institution (CEP 1670/2016).

A total of 70 patients with anterior knee pain diagnosed
with patellar chondropathy between July 2016 and July 2017
were included in the study. The inclusion criteria were the
following: patients aged between 18 and 45 years; who
practiced physical activity at least 3 times a week (soccer,
running, workout, volleyball, and basketball); with anterior
knee pain; whose physical examination was suggestive of
painful patellar syndrome (Clarke maneuver, and/or Rabot
sign);17 with good knee alignment (-1o to -3° of tibiofemoral
angulation);18 with patellar cartilage lesion of grades II or III
according to the International Cartilage Repair Society (ICRS)
classification;19 with lesion size< 2 cm2; and who signed the
informed consent form. The exclusion criteria were the fol-
lowing: increased trochlear groove angle; increased patellar
deviation; abnormal patellar height;20 types III and IV patella
according to the Wiberg classification;21 marked quadriceps
hypotrophy; other associated knee injuries; previous surgery
on the same knee; and autoimmune or infectious diseases.

The patients included in the present study underwent
radiography, computed tomography (CT), and kneemagnetic

Resumo Objetivo Avaliar os benefícios clínicos e radiológicos do uso do ácido hialurônico
exógeno intra-articular para o tratamento da lesão condral da patela.
Método Ensaio clínico randomizado com 70 pacientes divididos em dois grupos: o de
tratamento fisioterápico por 3 meses, e o de tratamento fisioterápico associado à
aplicação de 2ml de ácido hialurônico intra-articular pelo mesmo período, composto
por pacientes com dor na região anterior do joelho e lesão de graus II ou III da
cartilagem da patela, sem anormalidades ósseas significativas. Foram avaliados os
escores funcionais, e as características do exame físico e de imagem antes, após 3 e 6
meses de tratamento.
Resultado A idade média dos pacientes foi de 32�7.6 anos. Os pacientes do grupo
submetido a aplicação de acido hialurônico apresentaram melhores escores de Kujala
et al e de Lysholm, e menor pontuação de dor após 3 e 6 meses de tratamento quando
comparados ao grupo controle. A manobra de Clarke positiva foi menor no grupo em
que foi feita a aplicação do ácido, mas não houve diferença na classificação da imagem
obtida pela ressonância magnética.
Conclusão Pacientes com condropatia patelar de graus II ou III do joelho tratados
com ácido hialurônico e fisioterapia apresentaram menos dor (escala visual analógica,
EVA), e melhores resultados funcionais nos questionários de Lysholm e de Kujala et al
após 3 e 6 meses de tratamento quando comparados com os pacientes submetidos
apenas a fisioterapia. Além disso, estes pacientes apresentaram manobra de Clarke
negativa em maior numero após 6 meses de tratamento.
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resonance imaging (MRI) examinations. The type, height, and
weight of the patella were assessed and measured through
knee anteroposterior (AP) and profile (P) and axial patella
radiographs.22 The knee alignment was measured from pan-
oramic radiographs of the lower limbs. Patellar deviation was
assessed according to the distance between the tibial tuberos-
ity and the trochlear groove sulcus (TT-TG) at the CT (normal
value< 20mm).21 The cartilage lesions were classified per
MRI: grade II represents an abnormal lesion involving less
than 50% of the thickness of the cartilage, whereas grade III
represents severe lesions involving more than 50% of the
cartilage, but not affecting the subchondral bone.19

The patients were randomly divided into 2 groups by
draw with sealed envelopes according to the proposed
treatment. The patients in group 1 were submitted to the
administration of 2mL of exogenous, intra-articular HA
(Osteonil Plus, TRB Chemedica International, Geneva,
Switzerland) in the affected knee, and participated in a
rehabilitation protocol for a 12-week period. This HA is
of non-avian origin, has an intermediate molecular weight
(1-1.8�106 Da), and it is composed of 20mg of sodium
hyaluronate (viscoelastic agent), sodium chloride (ionizing
agent), sodium phosphate (buffering agent), mannitol (seques-
tering agent), and water. The patients in group 2 underwent
only physical therapy for the same period (►Figure 1)

The intra-articular HA administration was performed at
the time of the inclusion of the patient in the study, and the
physical therapy began oneweek later. The Lysholm,23Kujala

et al,24 and pain visual analogue scale (VAS) questionnaires
were used at the time of the inclusion, and 3 and 6 months
after the treatment. In addition, changes found on the
physical examination (Clarke maneuver, Rabot sign and
apprehension) and on the imaging examination (lesion
type at the MRI and patellar tilt at the axial patella radio-
graph) after sixmonths of the treatment were evaluated. The
professional who administered the HA (DCA) had no contact
with the patients during the application of the questionnaires
and the physical examination (FBA and MAS).

HA Administration
An anterolateral arthroscopic portal was used for the admin-
istration of the anesthetic (3mL of lidocainewithout vasocon-
strictor) followed by the HA (2mL of Osteonil Plus). The knee
was hanging from the stretcher, positioned at 90 degrees of
flexion. The patients were allowed to walk without restric-
tions, andwereonly told to avoidphysical activity for48hours.
They were also advised of the possible complications, such as
pain and local edema after the administration.

Rehabilitation
Stretching and strengthening exercises, mainly of the quad-
riceps medial muscles and external hip rotators, were per-
formed. In addition, proprioception was stimulated,
including isometric, concentric and eccentric exercises of
these same muscle groups. The rehabilitation protocol was
maintained during the first three months of the treatment.

Fig. 1 Flowchart of patient inclusion. Characteristics of the evaluated patients and comparison according to the therapeutic outcomes.
Abbreviaitons: ICRS, International Cartilage Repair Society; MRI, magnetic resonance imaging.
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Statistical Analysis
The baseline personal, clinical and radiological character-
istics were described using summary measures (mean, stan-
dard deviation, median, minimum andmaximum values) for
the quantitative variables, and absolute and relative frequen-
cies for the qualitative variables. TheMann-Whitney test was
used to evaluate the radiographic characteristics and the
Kujala et al, Lysholm and VAS scores between the groups. The
Chi-squared test was used to compare the results of the
maneuvers of the physical examination, the MRI image
classification, and the presence of patellar tilt between the
groups. The testswere performedwith a 5% significance level
and a 95% confidence interval (95%CI). The sample was
calculated to achieve a power of 80%.

Results

The average age of the patientswho completed the studywas
32�7.6 years (range: 18 to 45 years). A total of seven
patients either failed to follow the treatment or were lost
at follow-up. Therewas no significant differencebetween the
groups regarding age, gender, affected side, and lesion loca-
tion (p>0.05). Patient characteristics are shown in►Table 1.

Therewas a significant improvement in pain (VAS), and in
the Lysholm and Kujala et al scores when comparing the
baseline values and those obtained three and six months
after the treatment for both groups (p<0.05). There was also

a decrease in pain and a significant increase in the Lysholm
and Kujala et al scores among patients submitted to HA
administration when compared to the control group after 3
and 6 months of the treatment (p<0.05) (►Table 2).

After six months of the treatment, the number of patients
with positive Clarke maneuver was significantly lower in the
HA group (p¼0.02). There was no difference between the
groups for the occurrence of the Rabot sign, as well as for
patellar tilt at the Merchant radiographic view after this
period (p>0.05). There was no difference between the
groups for the type of lesion observed on the MRI according
to the ICRS classification (►Table 3).

Discussion

The treatment of grades II and III patellar chondral lesion
with exogenous, intra-articular HA associated with physical
therapy rehabilitation showed better results for knee pain
and function when compared with physical therapy alone
after three and six months of the diagnosis. While physical
therapy helps correct the abnormal position of the patella
during joint movement, stimulating the quadriceps muscles
and external hip rotators, the medication assists in the
rearrangement of the environment homeostasis of the joint,
favoring a decrease in the local inflammatory process and
better patellar cartilage absorption and mobility near the
femur.25

Table 1 Patient dataa

Group 1
(n¼ 31)

Group 2
(n¼32)

p-value

Age, mean� standard deviation
(minimum-maximum)

30.8� 5.9 (18-45) 33.2�7.15 (18-45) 0.22

Gender, n (%)

Female 15 (48.4) 17 (53.1) 0.72

Male 16 (51.6) 15 (46.9)

Side, n (%)

Right 16 (51.6) 16 (50) 0.89

Left 15 (48.4) 16 (50)

Trochlear groove angle (o), mean� standard deviation
(minimum-maximum)

132.1� 7.5 (119-147) 131� 9.5 (110-147) 0.77

Patellar height (Caton-Deschamps), mean� standard deviation
(minimum-maximum)

1.09� 0.12 (0.9-1.2) 1.08�0.12 (0.9-1.2) 0.72

Patellar type (Wiberg), n (%)

I 4 (12.9) 8 (25) 0.18

II 27 (87.1) 24 (75)

Alignment, mean� standard deviation 0.34� 0.12 1.2�0.08 0.22

TT-TG, mean� standard deviation
(minimum-maximum)

15.8� 2.2 (12-19) 15.4�2.3 (12-19) 0.5

Lesion location, n (%)

Lateral aspect 16 (51.6) 16 (50) 0.89

Medial aspect 15 (48.4) 16 (50)

Abbreviation: TT-TG, distance between the tibial tuberosity and the trochlear groove sulcus.
Notes: aValues presented as n (%) or mean� standard deviation;

�
Mann-Whitney test; Chi-squared test.
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Wobig et al15 evaluated the effects of HA administration
among 110 patients with knee osteoarthritis, noting a consid-
erable improvement in pain and daily activities between 10
and 24 weeks.15 Assessing only patients with patellofemoral
jointosteoarthritis (PFOA),Clarkeobservedan improvement in
pain 4 to 26 weeks after an intra-articular HA administration.
However, 18.6% of the cases presented some type of adverse
reaction.26 Fosco and Dagher27 also evaluated patients with
PFOA, observing an improvement inpain (VAS) andKujala et al
scores in 28 knees submitted to lateral patellar release associ-
ated with knee viscosupplementation with HA. A systematic

review involving 44 studies with PFOA patients also found
favorable results for short-term pain control with the intra-
articular administration of HA.28

However, few studies have evaluated the effects of this
treatment on isolated patellar cartilage lesions, such as
patellar chondropathy.16,29 The goal of the association of
the usual physical therapy with intra-articular HA adminis-
trationwas to protect and restore the homeostatic balance at
an established patellar injury, not necessarily expecting
lesion remission, but assisting in symptom remission.27

Bellamy et al16 concluded, in a systematic review involving

Table 3 Clarke test, Rabot sign, patellar tilt and ICRS classification of chondral lesions

Before the treatment 6 months of treatment

Group 1 Group 2 p-value Group 1 Group 2 p-value

Clarke test, n (%)

Negative 2 (6.5) 3 (9.3) 0.66 19 (61.3) 10 (31.3) 0.02

Positive 29 (93.5) 29 (90.7) 12 (38.7) 22 (68.7)

Rabot sign, n (%)

Negative 7 (22.6) 12 (37.5) 0.16 22 (71) 17 (53.1) 0.14

Positive 24 (77.4) 19 (62.5) 9 (29) 15 (46.9)

Tilt (axial patella), n (%)

Negative 0 (0) 0 (0) 18 (58.1) 20 (62.5) 0.7

Positive 31 (100) 32 (100) 13 (41.9) 12 (31.5)

ICRS classification (MRI)

I 0 (0) 0 (0) 0.68 2 (6.5) 2 (6.2) 0.53

II 12 (38.7) 14 (43.8) 10 (32.3) 14 (43.8)

III 19 (61.3) 18 (56.2) 17 (54.7) 12 (37.5)

IV 0 (0) 0 (0) 2 (6.5) 4 (12.5)

Abbreviations: ICRS, International Cartilage Repair Society; MRI, magnetic resonance imaging.
Notes: aValues presented as n (%);

�
Chi-squared test.

Table 2 Kujala et al, Lysholm and VAS scoresa

Group 1
(n¼31)

Group 2
(n¼32)

p-value

Kujala et al

Baseline 66.5�19 (23-94) 64.3�15.3 (25-90) 0.43

3 months 79.3�13 (42-100) 69.2�11.5 (40-90) 0.001

6 months 79.7�15 (43-100) 71.3�10.8 (50-91) 0.01

Lysholm

Baseline 72.6�18.1 (25-90) 70.8�17.9 (30-92) 0.75

3 months 82.6�14.7 (36-100) 74.3�15.3 (43-93) 0.02

6 months 81.5�16.7 (41-100) 75.9�12.7 (47-95) 0.02

VAS

Baseline 5.3� 2.1 (2-9) 5.9� 1.8 (2-8) 0.31

3 months 2.8� 2.3 (0-7) 3.8� 1.3 (2-6) 0.02

6 months 2.7� 2.1 (0-8) 3.5� 0.9 (2-6) 0.01

Abbreviation: VAS, visual analogue scale.
Notes: aValues presented as n (%) or mean� standard deviation; Mann-Whitney test; Chi-squared test.
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76 studies, that the beneficial effects on pain (24-54%) and
function (9-32%) improvement of the knee treated with
viscosupplementation occurred on average after 5 to
13 weeks, with durability superior to that of the steroid
treatment. Comparing with the results obtained in our study,
we conclude that, in many cases, the effect of the medication
occurs in a period longer than the one evaluated.Wenz et al29

evaluated the effect of HA in patellar chondropathy in dogs,
noting a decrease in the degenerative process of the cartilage.

In addition, it is known that the physical examination of
patellar chondropathy is very sensitive, but not very specific.30

In the present study, the relationship between Clarke maneu-
ver positivity, apprehension, and Rabot sign before and after
six months of the treatment was evaluated. There was no
difference between groups regarding Rabot sign and appre-
hension (p>0.05). However, the difference in the positivity of
the Clarke test before and after the treatment was significant
(p¼0.02). Considering the anti-inflammatory and lubricating
effect of intra-articular HA, we can infer that this medication
reduced pain.

The healing capacity of the injured cartilage is known to
be limited.30 Poor vascularization associated with poor
chondrocyte adhesion minimizes the chance that an already
consolidated lesion will be fully healed. The purpose of HA
administration is not to promote healing, but to improve the
conditions for cell differentiation and to control the local
inflammatory process. Nevertheless, the present study com-
pared the imaging characteristics of the lesion at the MRI
before and after six months of treatment in both groups.
Therewas no difference in the degree of the injury before and
after the treatment in patients from both groups, as well as
no difference after the treatment between the groups
(p>0.05). However, Magarelli et al31 observed an improve-
ment in the aspect of the lesion at theMRI after three and six
months of the treatment. Regardless of the appearance of the
lesion on the imaging examination, it is known that its
clinical improvement is not necessarily proportional to an
improvement observed at the MRI.

Finally, it is worth mentioning the limitations of the
present study: its short follow-up period, of only six
months after the inclusion. However, we consider it the
most appropriate period, because, in the clinical practice,
the patient usually completes the entire rehabilitation
protocol and return to physical activity in a shorter period
of time. However, in only six months of follow-up, the
results were quite satisfactory in order to evaluate the
improvement of the symptoms, which encouraged the
authors to divulge the results obtained. The evaluation of
the image of the cartilage at the MRI was performed only at
six months, which is known to be a short period to observe
changes. The control group was treated with physical thera-
py alone, and saline solution (placebo) was not administered
to minimize the bias of the product administration. In
addition, the study evaluated the effects of only one com-
mercial intra-articular HA product. We encourage further
studies with other available brands, or studies comparing the
benefits of each one. Lastly, this is a complex pathology with
many possible different changes among patients with the

same symptoms. We tried to homogenize the evaluated
sample as much as possible.

Conclusion

When compared to patients undergoing physical therapy
alone, patients with grades II or III patellar chondropathy of
the knee treated with HA and physical therapy showed
improvement in pain and functional scores according the
Lysholm and Kujala questionnaires after 3 and 6 months of
treatment. In addition, when the HA was administered, the
Clarke maneuver was negative for a larger number of
patients after 6 months of treatment.
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