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Abstract  Fluoroquinolones are antimicrobial agents that inhibit bacterial DNA synthesis by binding to DNA 
gyrase and DNA topoisomerase IV. Fluoroquinolones have also been associated with the development of 
tendinopathy, tendon rupture, and arthropathy. The postulated mechanisms for quinolone-associated tendinopathy 
are alteration of the tendon extracellular matrix, impairment of tenocyte proliferation, and enhanced apoptosis due to 
the quinolone cation chelation properties. We present a case of a man who developed multiple tears of the rotator 
cuff after exposure to levofloxacin. Although marketed quinolones are well tolerated, adverse events involving 
gastrointestinal, cardiovascular, neurological, and tendinopathy and at-risk patient populations should be kept in 
mind by clinicians. 
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1. Introduction 

Fluoroquinolones were introduced in 1962. Since then, 
several modifications to the basic bi-cyclic structure have 
allowed subsequent generations to be used in several 
bacterial infections, including respiratory, genitourinary, 
skin and soft tissues, sexually transmitted infections, and 
gastroenteritis. Some of the common adverse reactions to 
fluoroquinolones include gastrointestinal upset, headache, 
and photosensitivity [1]. Fluoroquinolone-induced 
tendinopathy was first reported in 1983, and soon after, it 
was recognized as a class-related adverse reaction [2]. 
Achilles tendon is most commonly involved, but 
tendinopathy of other tendons have been reported in the 
literature, including one report of rotator cuff tendons 
involvement [3,4]. In this case, we describe a case of 
rotator cuff tendons involvement around the shoulder joint 
following levofloxacin use. 

2. Clinical Case 

A 78-year-old male presented to the emergency 
department with a history of acute left shoulder pain for 6 
hours. The pain started suddenly and woke the patient up 
from his sleep. It was diffuse throughout the left shoulder, 
stabbing in character and radiating down to the mid-arm. 
No prior heavy weight lifting or trauma. He had mild 

epigastric discomfort that was relieved by passing gas. 
The patient reported no fever, chills, or sweating. His 
medical history was notable for diabetes, hypertension, 
chronic kidney disease not requiring dialysis, alcoholic 
cirrhosis, and sarcoidosis. Medications included glimepiride, 
olmesartan, furosemide, and sodium bicarbonate. The 
patient was a retired worker whose earlier job included 
heavy weight lifting during his youth. The patient reported 
a history of smoking and alcohol intake in the past, but 
had quit about three years earlier to his presentation. Two 
weeks before this presentation, he had been admitted for 
an episode of infectious colitis, for which he was 
prescribed levofloxacin 750 mg daily for five days. 

The patient was afebrile and vitally stable but appeared 
in acute pain and holding his left arm with his other arm, 
avoiding any motion. Examination of the shoulder joint 
showed marked tenderness on palpation, moderate 
swelling compared to the contralateral side, and limitation 
of range of motion due to pain. The pain was elicited on 
both passive and active movement of the left upper limb in 
any direction—no deformity, erythema, or warmth. The 
examination of the rest of the left upper extremity was 
unremarkable. Scleral icterus was noticed on eye 
examination. Examination of the abdomen and chest were 
normal as well. 

Blood levels of inflammatory markers were significantly 
elevated with an erythrocyte sedimentation rate (ESR) 
level of 33 mm/hr (reference range < 10 mm/hr), C-reactive 
protein (CRP) level of 103 mg/l (reference range < 8 mg/l) 
with normal white cell count. The rest of the labs were 
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unchanged from baseline, with an elevated total bilirubin 
of 5.1 mg/dl (reference range 0.3-1 mg/dl), creatinine of 
1.5 mg/dl (reference range 0.7-1.3 mg/dl), chronically low 
magnesium of 1.4 mg/dl (reference range 1.9-2.7 mg/dl), 
platelets count of 64,000/ul, and macrocytic anemia with 
hemoglobin of 13.8 g/dl and mean corpuscular volume of 
105 fl (mg/dl 80-95 fl). Elevated ACE levels of 106 U/l 
were also noticed (reference range 9-67 U/l). Shoulder  
X-rays showed bilateral severe acromioclavicular 
osteoarthritis. Left shoulder MRI showed a complete tear 
of the supraspinatus tendon, subscapularis tendon, biceps-
labral complex, glenohumeral effusion extending to the 
subdeltoid, and subacromial bursa due to the full thickness 
tear of the supraspinatus tendon (Figure 1). 

 
Figure 1. Proton density MR images of the left shoulder joint 
demonstrating extensive tendinosis and tearing (arrows) of the rotator 
cuff, involving the supraspinatus tendon on coronal imaging (A), 
infraspinatus (B), and subscapularis tendons on axial imaging (C) 

Multiple attempts to aspirate the glenohumeral fluid for 
analysis were unsuccessful. The patient was treated with 
analgesia and rest. The pain improved gradually over two 
weeks. 

3. Discussion 

Fluoroquinolone-induced tendinopathy is a rare encounter. 
It includes both tendonitis and tendon rupture. The first 
case of fluoroquinolone tendonitis was reported in 1983. 
The incidence of fluoroquinolone induced tendinopathy 
was about 3.2 patients per 1000 prescription. Risk factors 
include age above 60, chronic lung diseases, steroids use, 
diabetes, hypomagnesemia, and trauma. Tendinopathy 
usually develops after an average period of 13 days 
following the use of fluoroquinolone. The basic structure 
of fluoroquinolones can explain part of the tendon toxicity. 
A proposed mechanism for fluoroquinolone induced 
tendinopathy might involve tendon ischemia, reduced 
proliferation and activity of tenocytes, or reduction of  
type 1 collagen, a significant constituent of tendons 
extracellular matrix [5]. Studies have shown increased 
matrix metalloproteinase expression in fibroblasts treated 
with fluoroquinolone, a culprit enzyme of matrix 
degradation [6,7]. Achilles tendon is most commonly 
involved - about 90% of all fluoroquinolone-induced 
tendinopathy, 50% of which is bilateral [8]. 

Here we report a case of acute left shoulder pain two 
weeks after treatment with levofloxacin in a patient with 
sarcoidosis. The main differential diagnoses were septic 
arthritis, sarcoidosis-related musculoskeletal manifestations, 
and adverse reaction to fluoroquinolones. MRI showed 
tears in multiple rotator cuff tendons and glenohumeral 
effusion. Despite our patient's history of pulmonary 
sarcoidosis and current elevation of ACE, sarcoid would 
not explain the multiple tendons' tears. Musculoskeletal 
manifestations of sarcoidosis usually involve arthropathy 
– usually around in the ankle joint [9]. Hand tenosynovitis 
is another manifestation, yet no reports of tendon rupture 
to our knowledge [10]. Reports of patients with shoulder 
pain in sarcoidosis showed humeral head involvement 
with lytic lesions on imaging [11]. The other differential 
diagnosis was septic arthritis. Multiple attempts to aspirate 
the glenohumeral effusion failed as the volume was too 
small and resolved over time. The patient was afebrile, 
had no leukocytosis, and blood cultures were negative. 
Significant involvement of rotator cuff tendons rather than 
joint disease made the diagnosis of septic arthritic less 
likely. A Naranjo adverse drug reaction score was 7, labeling 
this report a "probable" reaction to fluoroquinolone [12]. 
The standard method to prove causality is a challenge test, 
but that is rarely done intentionally when the index of 
suspicion is high, as in this case. Rotator-cuff induced 
tendinopathy following fluoroquinolone has been reported 
once before. The patient also used levofloxacin, had 
similar effusion in the glenohumeral joint, and elevated 
inflammatory markers (ESR and CRP) [4]. Our patient 
had bilateral acromioclavicular osteoarthritis, a condition 
that can contribute to the supraspinatus tear, but not other 
rotator cuff tendinopathy. 

Thus in our patient, levofloxacin might have been the 
"second hit" to a chronically impinged supraspinatus, resulting 

 



 American Journal of Medical Case Reports 124 

in such dramatic involvement of supraspinatus tendon 
with milder involvement in other tendons. The patient's 
renal impairment (estimated GFR of 58 mL/min/1.73 m2) 
puts him at risk for this reaction, as more than 80% of 
levofloxacin is renally cleared [13]. Fluoroquinolones are 
known chelators of divalent and trivalent cations. 
Hypomagnesemia is another risk factor in our patient 
(Mg+2 levels were 1.4 mg/dl), as it compounds the 
fluoroquinolone magnesium chelation effect. Magnesium 
is essential in integrin signaling, a protein that plays a role 
in maintaining the extracellular matrix's integrity in tendons. 
Thus, by chelating magnesium from tendons, fluoroquinolones 
can lower integrin levels, leading to reduced MAPK signaling, 
reduced proliferation of tenocytes, and increased  
caspase-3, an effector of apoptosis [14]. Animal studies of 
fluoroquinolone exposure in hypomagnesemic rats and 
dogs showed a more profound toxic effect on joints and 
tendons [15]. Other proposed mechanisms for fluoroquinolone 
induced tendinopathy include tendon ischemia, tenocyte 
injury, or increase expression of matrix metalloproteinase 
that lead to degradation of the tendon matrix [5]. The 
glenohumeral effusion can also be explained as an adverse 
reaction to fluoroquinolone. Effusions in several joints 
have been reported, including the glenohumeral joint 
[4,16]. One possible mechanism is fluoroquinolone 
chondrotoxic effects through magnesium chelation as well. 
Accumulation of reactive oxygen species and fluoride are 
other possible mechanisms. Fluoroquinolones can also 
cause a spectrum of muscle injury ranging from myalgia 
to rhabdomyolysis [16]. Luckily, our patient did not 
complain of any muscle pain and had normal levels of 
creatinine kinase. 

Although marketed quinolones are well tolerated, 
adverse events involving gastrointestinal, cardiovascular, 
neurological, and tendinopathy are known to occur. 
Clinicians should keep in mind at-risk patient populations 
for the development of untoward events related to these 
drugs. 
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