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ABSTRACT ARTICLE DETAILS
Statins are considered the initial and first-line treatment in cardiovascular and atherosclerotic Published On:
diseases, characterized by inhibiting HMG-CoA reductase. Some adverse effects associated 18 April 2024

with these drugs are injuries to the tendon structure including tenosynovitis, tendon and
tendon rupture.
The aim of this article is to evaluate the tendon structure by musculoskeletal ultrasound and
to raise the question of whether chronic statin consumption in this patient with dyslipidemia
is related to the appearance of tendinopathies.
Methodology A cross-sectional descriptive observational study was carried out, focused on the
evaluation of the incidence of tendinopathies in patients who have been using statins chronically.
A case study approach was used, analysing in detail a female patient selected according to the
established inclusion and exclusion criteria.
The sample consisted of a patient who met the inclusion criteria: age between 45-60 years,
chronic use of statins for more than 12 months, presentation of symptoms suggestive of
tendinopathy.
Patients with a history of musculoskeletal diseases prior to the start of treatment were
excluded, and anyone with arthritis, chronic septic inflammatory processes, athletes, young
patients, and those who did not want to participate in the study and did not agree to give
informed consent were excluded.
For data collection, 7 patients were selected, of which 1 only met the inclusion and
acceptance criteria for the study, a clinical history was taken with exhaustive clinical
evaluations of the selected patients, focused on the identification of tendinopathy symptoms
and other possible risk factors, at the end a musculoskeletal ultrasound was carried out where
possible tendon injuries were identified and characterized. evaluating tendon structure and
its relationship to statin use. This methodology provides a detailed and structured approach
to conducting research on the incidence of tendinopathies associated with statin use.
Results During the clinical evaluation of this patient, symptoms associated with
tendinopathy of the long portion of the biceps brachii on the right side were identified. The
results of the musculoskeletal ultrasound confirmed the alterations in the structure of the
tendon, finding tenosynovitis, significant peritendinous effusion and microruptures of the
long portion of the biceps brachii not only on the affected side, but also on the contralateral
side, which was asymptomatic for tendon pathology. In addition, not only was the biceps
tendon modified, micro ruptures in the supraspinatus tendon and subacromial bursitis were
observed. This patient had been taking atorvastatin 20mg every 24 hours in the mornings for
9 years and was not attributed with any mechanism of overuse injury that triggered multiple
tendinopathies at the rotator cuff level.
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INTRODUCTION

Statins are lipid-lowering drugs par excellence, they are
considered the first-line treatment for atherosclerotic and
cardiovascular diseases, and dyslipidemia is no
exception.

Dyslipidemia is characterized by an elevation of total
cholesterol (TC), low-density cholesterol (LDL-C), or
triglycerides (TG) and a decrease in serum high-density
cholesterol (HDL-C) levels. The prevalence of
dyslipidemia can vary geographically, however, it has
been estimated that more than 50% of the adult
population worldwide has this condition. (Hedayatnia et
al., 2020).

Statins have the mechanism of action to inhibit 3-
Hydroxy-3-Methylglutaryl coenzyme A reductase, also
known as HMG-CoA, which plays an important role in
cholesterol production. These drugs are commonly used
for the treatment of patients with dyslipidemia to prevent
cardiovascular events such as CVD, acute myocardial
infarction, and atherosclerotic processes. These drugs
have been established as the first line of treatment in
cardiovascular diseases, preventing, eliminating and
reducing the formation of thrombotic and embolic
plaques, however, they help us improve endothelial
function and reduce the inflammatory activity produced
by high cholesterol levels. (Jaschke, 2023).

Defining tendinopathy we can say that it is a spectrum of
changes that lead to tendon disease and damage, it is
characterized by abnormalities in the microstructure,
composition and modifications of tendon cells. (Cook et
al., 2017)

A normal tendon is composed mostly of collagen fibers
with dispersed cells, mostly by tenocytes, aligned along

the entire length path of the collagen fibers, however an
altered or damaged tendon consists of the fragmentation

of collagen fibers, the disorganization of collagen fibers,
accumulation of glycosaminoglycans and an increase in
microvascularity associated with neo-innervation,
causing various changes in the material properties of the
tendon, (Cook et al., 2017).

Statins are commonly used to lower blood cholesterol
levels, which helps prevent cardiovascular disease.
Although they are generally believed to be safe drugs,
there is considered to be some toxicity to muscle tissue
and even greater attention has been paid to the possible
harmful effects on tendons, which often lead to
tendinopathy or rupture. (Elliason, 2019, p.1).

It is important to mention that currently it has not been
possible to establish a mechanism of action of statins on
tendon cells, some in vitro case studies show that the
extracellular matrix is reduced after treatment with statins,
but surprisingly collagen levels are not altered.

CASE REPORT

Anamnesis

This is a 55-year-old female patient who comes to the
rehabilitation clinic for manifesting pain in the right shoulder
radiating in the anterior region of the shoulder, posterior
region of the shoulder and scapular region with more than 6
months of evolution, the patient does not remember having
any mechanism of injury that has led her to manifest any
injury.

AHF: Mother with hypertension and mixed dyslipidemia,
diabetic father, dyslipidemic, diabetes mellitus 2 and 2
thrombotic events that led to hemiplegia.

APP: Dyslipidemia diagnosed 9 years ago treated with
atorvastatin and bezafibrate, patient with insulin resistance
treated with metformin 850 mg by ISSSTEP doctors for 6
years and diagnosed with hypothyroidism for 5 years treated
with levothyroxine sodium 100 mcg taking half a tablet daily
on an empty stomach, rest denied.

A. surgical: two cesarean sections more than 20 years ago,
complete hysterectomy in 2010 due to uterine myomatosis,
release of the first extensor compartment due to tenosynovitis
of Quevain.

APNP: A patient who has been teaching for 34 years,
performs regular cardiovascular exercise approximately 5
times a week for 50 minutes at moderate intensity.

AGYO: Menarche at 10 years, regular cycles of 28x8, IVSA
at 18 years, G6,A2,C4, two live births currently, LMP: does
not remember it.

Physical Exam

Patient who reports pain in the right shoulder, which radiates
to the anterior and lateral region of the shoulder, in addition
to mentioning that it radiates to the scapular region of more
than 6 months of evolution, predominantly nocturnal, reports
that the pain is accompanied by burning in the anterior region
of the shoulder and is located in the supraspinatus region. In
the palmar region and in the lateral region of the right
shoulder, he currently comments that he recurrently attends
physical rehabilitation sessions where the muscles involved
are treated, however he reports that the pain appears after 3
weeks.

Manual examination is performed to assess muscles and
passive structures (ligaments and tendons) and the following
results are obtained. The patient is asked to perform arcs of
motion in which no limitation of 60° to 90° of shoulder
flexion, abduction and adduction is observed. The patient is
asked to perform abduction with resistance and at 60° she
reports pain at the level of the middle and anterior deltoids
that worsens with increasing ranges of motion, the pain
decreases when resistance is removed.

Muscle exploration was performed for anterior deltoids,
patient with normal ranges of motion, without pain, at
resistance the patient manifested pain at counterresistance of
5/10 on the VAS scale.
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A detailed examination of this muscle complex is performed
with manual muscle examination, first the patient performs
extension, abduction and internal rotation actively without
pain, when resistance is applied, pain manifests in the
posterior region of the shoulder. 4/10 EVA.

Physical examination of the middle deltoid was performed:
arc of motion up to 90° without pain, the pain manifested
when resistance is applied to the patient and reaches 60° of
abduction.

Maneuver Result
Speed Maneuver Positive
It is an exploratory maneuver for the tendon
of the long portion of the biceps.

Yegarson's manoeuvre Positive
The bicipital region is evaluated and indicates
involvement of the biceps tendon in its long
portion or tendon sheath.

Jobe's Maneuver Negative
Assesses supraspinatus tendon injuries

Weakness: rupture of the supraspinatus

Drop Arm Test Negative
Assesses supraspinatus muscle tears

Lift Off Sing Negative.

It assesses the existence of tendinopathy or
injury to the subscapularis.

Test de Eiichoff Positive
It values the slippage of the first extensor
compartment, it is positive when performing
the flexion of the thumb.

A patient who was diagnosed with biceps brachii long
tendinopathy underwent musculoskeletal ultrasound with a
7.5 MHz linear transducer musculoskeletal ultrasound, where
the following were evident.

Troquiter e Troquin

Figure 1. On the short axis, the tendon of the long portion of
the biceps is evident, on the left side with the presence of
synovitis.

Figure 2. On the long axis, the tendon of the long portion of
the biceps is evident, on the left side, with the presence of an
anechoic zone suggestive of synovitis, with little relevance of
peritendinous effusion.

Figure 3. In the short axis of the musculoskeletal
ultrasonography technique, the tendon of the long portion of
the biceps on the right side was evidenced with the presence
of an anechoic region suggestive of fluid in the synovial
sheath and significant peritendinous effusion.
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Figure 4. In the long axis of the musculoskeletal
ultrasonography technique, the tendon of the long portion of
the biceps on the right side is evidenced with the presence of
an anechoic region suggestive of fluid in the synovial sheath,
disorganization of the collagen fibers and microruptures in
the area of tendon insertion.

DISCUSSION

Tendinopathy can be of multifactorial etiology since
it can occur in active and inactive individuals, this
pathology can be accompanied by pain, inflammation and
loss of functionality of basic activities of daily living and
even sports activities of people who suffer from it.
Various studies used for this review article have
suggested that several common side effects of statins can
manifest as muscle weakness and pain, actually
increasing the risk of tendinopathy, tendon rupture, and
complications in the viscoelastic characteristics of the
tendons.
However, in the study conducted by Chandog Jeon,
entitled Exploring the In Vivo Anti-Inflammatory Actions
of Simvastatin-Loaded Porous Microspheres on Inflamed
Tenocytes in a Collagenase-Induced Animal Model of
Achilles Tendonitis, he mentions that tendon ruptures and
tendon injuries cause local inflammatory responses by
inducing pro-inflammatory cells, these substances are
responsible for generating inflammation that affects
directly on the biomechanical properties of the tendon
tissues. Based on the reports they obtained in their
published studies, they suggest that statins already listed
as inhibitors of 3-hydroxy-3-methylglutaryl coenzyme A
(HMG CoA) reductase, have pleiotropic effects including
anti-inflammatory, antioxidant, and immunomodulatory
effects. The drug that gave an exponential result in their
studies was simvastatin, as it may have a protective
function in tendinopathies in patients with severe

hyperlipidemia.
Statin treatment can also improve tendon healing, as
well as improve the healing of various
musculoskeletal structures through their angiogenic
and osteogenic effects.
Not all the benefits of statins can be manifested in
individuals who are on therapy with these drugs,
according to the results of the research carried out
by Wen Chung, Tung Yang, Li-pin and Cheng-Lung
(2016), emphasize that simvastatin reduces the
number of viable tendon cells, alters the tendon cell
cycle in addition to altering the expression of kinase-
dependent cyclins.
Several hypotheses could explain the relationship
between the use of statins and tendon injury, although the
exact cause is not yet known, it is believed that their
effects may be suppressors on the metalloproteinase
enzyme of the extracellular matrix of the tendon, this
enzyme is present in the process of tissue remodeling
where it is believed that when it does not perform its
proper function it could cause the weakening or even
rupture of the tendon.

CONCLUSION

Tendon complications attributed to statins are
very rare considering the large number of prescriptions
for these drugs. In cohort studies carried out by various
authors, it has not been ruled out that the use of statins in
dyslipidemic patients increases or enhances the
inflammatory effect at the cellular level and that this has
an impact on musculoskeletal tissue.

In conclusion, the study highlights the
importance of active surveillance and careful evaluation
of patients on statin therapy, especially in those with
dyslipidemia. It is essential to note that while the exact
mechanism behind this association is not yet fully
elucidated, our results support the need for an
individualized risk-benefit assessment when prescribing
statins. To conclude the topic, more research is required
to fully understand the relationship between statin use
and tendinopathies, in order to improve clinical care and
quality of life for patients.
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