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CASE REPORT
Statins are the drug of choice to help lower cholesterol 
levels. Adverse effects, although infrequent, are usually 
linked to dose increases and improve with medication 
reduction/cessation. The growing population of patients 
prescribed statin medications and the nature of their use 
for lifetime cardiovascular disease (CVD) risk reduction 
have supported interest in studies focused on the long-
term impacts of prolonged statin therapy. While the 
mechanism is not fully understood, statins have been 
linked to fibrous changes that contribute to tendinopathy 
and rupture. 

An 86-year-old male presented with successive ruptures 
of his semitendinosus and latissimus dorsi, two rare 
tendinous injuries. He maintained an active lifestyle, 
engaging in regular aerobic exercise and supplemental 
machine weightlifting, before this unexpected occurrence 
while moving boxes in his home. His medications included 
long-term pravastatin (80 mg) and warfarin (2 mg), without 
history of recent changes. 

A review of published literature reveals growing support 
of the causative relationship of long-term statin treatment 
and the occurrence of rare tendon ruptures. Clinical 
indication for medication changes also appears to be 
supported due to the possibility of patient benefit. 
Although limited to one patient, this case study provides 
a unique educational opportunity to update information 
on a common medication as well as supports further 
research into the prevalence of this adverse effect and its 
link to statin therapy that may impact recommended best 
practices.  

HISTORY
An 86-year-old male presented to the clinic with a chief 
complaint of pain, swelling, and bruising behind his left 
knee that had occurred suddenly 1 week prior while 
moving boxes in his home. The exertion involved was 
within the patient’s normal physical behavior as he 
maintained an active lifestyle, engaging in regular aerobic 
exercise and supplemental machine weightlifting. He 
reported no history of injury or surgery to the extremity. 
His past medical history included hyperlipidemia and 
atrial fibrillation, for which he regularly took pravastatin 
(80 mg)  for 20 years and warfarin (2 mg) for 15 years, 
without a history of recent changes. His cholesterol levels 
were checked annually and remained well maintained with 
medication and lifestyle modifications.  

Upon initial assessment, the patient’s vitals were the 
following: blood pressure 120/76 mmHg, heart rate 
80 bpm, and respiratory rate 12 breaths per minute. 
His physical exam revealed edema, ecchymosis, and a 
palpable defect of the posterior left thigh just superior to 
and along the medial edge of the popliteal fossa (Figure 
1). He demonstrated reduced active/passive range of 
motion (ROM) with left knee flexion/extension as well 
as reduced strength in left knee flexion. Palpation of the 
knee joint localized an exaggerated tender point at the 
point of insertion of the left semitendinosus near the 
pes anserinus. A diagnosis of left semitendinosus tendon 
rupture was made clinically, and the patient was returned 
home on supportive care.

Six weeks later, the patient returned with another 
spontaneous injury, causing weakness, swelling, and 
ecchymosis in his left upper extremity (Figures 2 and 3). 
He had been moving boxes when he felt a “pop” and pain 
in his axillary region. A tender point was assessed near the 
humeral insertion point of the left latissimus dorsi muscle. 
He demonstrated weakness in shoulder adduction and 
extension. A clinical diagnosis of a tendon rupture to his 
latissimus dorsi was made. 
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QUESTIONS

1.  Which of the following are considered reliable ways to 
diagnose a tendon rupture?

a.  Magnetic resonance imaging (MRI)

b. Clinical evaluation

c.  Ultrasound 

d. All of the above

 
Correct Answer: 
d. All of the above

Special testing, active and passive exams, and assessment of 
palpable tissue defects have shown high sensitivity and specificity 
when it comes to diagnosing the occurrence of a tendon rupture 
and offer important information required before even considering 
imaging. While studies that have quantified these statistics tend 
to be isolated to select regions of the body, e.g., the Achilles and 
biceps tendons, due to the efficacy and accessibility, it is widely 
accepted that clinical diagnosis of tendon rupture is sufficient.1,2 
The physical exam findings for a latissimus dorsi rupture were 
well described by George M, et al. in the Journal of the American 
Academy of Orthopaedic Surgeons, and further demonstrate how 
a diagnosis can be made in a clinical setting, especially in the case 
of a complete tear.3 Similar studies have quantified a higher level 
of specificity achieved through ultrasound imaging, although the 
sensitivity remains equivalent. MRI has been shown to provide 
more detailed information regarding soft tissue injuries; however, 
due to the high cost and other barriers to access, it is rarely used 
as a test to confirm tendon rupture.1

2.  Which of the following is the most common side effect of 
statin therapy?

a.  Hepatic dysfunction

b. Myalgia

c. endinopathy 

d. Renal dysfunction

 
Correct Answer: 

b. Myalgia

Statins have been shown to have only low rates of adverse effects, 
assessing these effects through randomized trials and controlling 
to a placebo. The most commonly reported adverse reaction was 
myalgia, while a few experienced more severe effects including 
tendinopathy, hepatic dysfunction, and renal dysfunction. Reports, 
however, are more common in clinical practice than data would 
predict, possibly due to patient awareness of side effects or the 
effects of comorbidities that are frequently excluded from more 
controlled studies.4
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3.  When are myalgia adverse effects of statins expected to 
present themselves with respect to therapy initiation or 
dose increase?

a.  Within 24 hours (dependent upon half-life of the specific statin)

b. Within 1 week

c. Within 1 month

d. Within 6 months

 
Correct Answer: 

c. Within 1 month

On average, studies have shown that myalgia symptoms present 
1 month after statin therapy initiation or an increase in dose. 
Strengthening this temporal relationship, it was found that these 
symptoms improved 2 weeks after discontinuing the medication. 
The reoccurrence of these symptoms upon statin drug rechallenge 
was also found to be 2 weeks. Due to the strong evidence 
surrounding short-term statin adverse reactions, the timing of 
symptom onset is a factor currently accepted as one that can 
strengthen or reduce the likelihood of a pathology’s association 
with the medication.4

DISCUSSION
Statins are the drug of choice to help lower cholesterol levels 
in patients with hyperlipidemia, with the goal of lowering 
risk of atherosclerotic cardiovascular disease (ASCVD) 
development and the associated morbidity and mortality. 
In 2018, statins were prescribed to 92 million patients, 
with this number growing significantly in recent years.5 

Statins act through inhibition of HMG-CoA (3-hydroxy-3-
methylglutaryl–coenzyme A) reductase (HMGR), an enzyme 
required for the biosynthesis of cholesterol.6 Reducing 
levels of intrahepatic cholesterol synthesis also leads 
to an increase in low-density lipoprotein (LDL) receptor 
turnover, supporting the removal of this “bad cholesterol” 
from the bloodstream.7 

The popularity of this medication is assuredly due to its 
infrequent association with side effects, as well as its 
impact on patient ASCVD risk reduction. On average, 
if adverse effects do occur, it is usually within the first 
month of treatment or within 1 month of a dose increase, 
and they typically improve with medication reduction 
or cessation. As use of statin medications has increased 
over the last 2 decades, the clinical occurrence of tendon 
rupture in those undergoing statin therapy has brought 
the possibility of a causal relationship to the attention of 
the scientific community. While the mechanism of action 
is not fully understood, studies have shown disruption 
of tendon matrices in vitro as well as increased release 
of matrix metalloproteinase (MMP)-1 and MMP-13 in the 
context of statin exposure.8 These fibrous changes are 

believed to contribute to tendinopathy and an increased 
risk of tendon rupture.

Tendon ruptures are relatively uncommon injuries and 
are rarer still in larger tendon structures. Most commonly 
they are seen in individuals who suddenly and significantly 
increase their activity level. Larger tendon ruptures, if they 
occur, are usually seen in professional athletes following 
escalation of already intense training routines. Chronic 
conditions such as diabetes, hyperparathyroidism, 
and poor conditioning can contribute to a patient’s 
increased risk of tendon rupture. Medications such as 
fluoroquinolone antibiotics and corticosteroid injections 
have strong causal relationships with tendon ruptures. As 
this is a well-known risk, it is routinely considered in the 
medical decision-making process.

A review of published literature finds an expanding 
collection of studies supporting a strong connection 
between statin therapy and tendinopathy. In addition to a 
plethora of clinical cases demonstrating this correlation,9-14 
a nationwide population-based cohort study looking at 
over 590,000 participants demonstrated a greater risk of 
tendinopathy in statin users when compared to nonusers.15 
A smaller retrospective study investigating 104 patients 
with ages ranging from 22 to 78 years also demonstrated 
that there was a two-times greater risk of distal biceps 
tendon rupture in those undergoing statin therapy.16 While 
some speak to the connection between the two, another 
cross-sectional study using ultrasound imaging to support 
contrasting claims of no correlation concluded that there 
was no evidence of negative impact of statin therapy on 
the Achilles tendon structure.17 One review even proposed 
that a period of missed statin therapy may contribute as a 
risk factor to increase the chance of a patient experiencing 
a re-tear of their rotator cuff—although statin influence 
on rotator cuff injuries has generally contrasted all other 
tendinopathy trends and has seemed to delineate a 
separate area of study.18

Statins play an important role in reducing CVD in patients 
with hyperlipidemia, and patient treatment must balance 
considerations of risks and benefits. While connections 
to tendon rupture appear significant, some studies have 
shown discontinuation of statin therapy to return risk 
levels to baseline.9,14 In patients who maintain an elevated 
ASCVD risk score, a change to medications that function 
through separate mechanisms may reduce the risk of 
tendon injury in those shown to experience this adverse 
effect from statin therapy. Alirocumab and evolocumab 
are monoclonal antibodies that bind and inhibit  
proprotein convertase subtilisin/kexin type 9 (PCSK9), 
an enzyme that degrades hepatic LDL receptors, 
ultimately elevating levels of plasma LDL-C. A 
comparative study addressing the efficacy and safety 
of PCSK9 inhibitors actually found them to be the 
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most effective lipid-lowering agent while also avoiding 
common statin-related side effects.19 Additional testing, 
including measurement of apolipoprotein (B) (Apo(B)) 
and lipoprotein(a) (Lp(a)) levels, has been shown to 
provide a more complete assessment of a patient’s  
total ASCVD risk. Clinical consideration of these components 
can help physicians better assess patient risks and  
guide pharmacologic de-escalation, limiting unnecessary 
exposure to potential harm from medications.20-24

CONCLUSION
It is important to consider all the risks and benefits of 
treatment before prescribing any new medications to a 
patient. When statins are prescribed, it is expected that 
adverse reactions (most commonly myalgias) will typically 
present within the first month of either medication 
initiation or a dosage increase. However, as the prevalence 
of statin therapy surges in the population, the likelihood 
of clinically encountering a serious adverse event will 
rise in conjunction. Studies have shown that long-term 
statin exposure may have a disruptive effect on tendon 
matrices. This puts forth a possible explanation underlying 
the mechanism of injury behind the tendon ruptures that 
have been noted as an infrequent but severe side effect. 
It is important to appreciate this connection in the context 
of the growing population being treated with statins as 
well as the prolonged therapeutic timelines. In the setting 
of tendinopathy and rupture, physicians are reminded of 
the importance of a thorough assessment and including 
statin adverse effect in the differential, even outside of the 
context of a recent dose adjustment.

Awareness of this adverse outcome can encourage 
physicians to include this differential etiology in clinical 
encounters with unusual tendinopathy and adjust their 
plan accordingly. Steps must be taken to ensure that injury 
does not lead to a lasting impact on activity and quality 
of life. In younger patients who experience tendinopathy 
in the setting of statin therapy who also maintain an 
elevated ASCVD risk score, switching to a medication with 
a different mechanism of action (such as a PCSK9 inhibitor) 
will allow for continued primary prevention while reducing 
the risk of further tendon injury. For patients >75 years old, 
guidelines are less clear as there is no definitive evidence 
that statin therapy can prevent future coronary artery 
disease (CAD) or death.25,26 However, the risk of patient 
harm with statins has been clearly demonstrated. This 
balance of risk vs benefit in this population is important 
to consider in the shared decision-making process and 
may be aided by further workup through assessment of 
Apo(B) and Lp(a), helping to guide possible pharmacologic 
de-escalation.
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