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【 CASE REPORT 】

Vertebral Artery Dissection after Exposure to Levofloxacin:
A Report of Two Cases

Taku Harada 1,2, Yukinori Harada 2 and Taro Shimizu 2

Abstract:
Exposure to quinolones is known to be an independent risk factor for aortic dissection; however, the asso-

ciation with vertebral artery dissection remains unclear. We report two cases of vertebral artery dissection that

occurred 4 and 8 days after exposure to levofloxacin, respectively. Both patients had risk factors for vertebral

artery dissection, and quinolone use could have been avoided. These two cases indicate that quinolone expo-

sure can be a risk factor for vertebral artery dissection. Considering the possible mechanism, it is better to

avoid the prescription of quinolones to patients who have insufficient connective tissues to avoid vertebral ar-

tery dissection.
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Introduction

Exposure to quinolones is an independent risk factor for

aortic dissection (1). In addition, a recent study has reported

that the use of quinolones can also be a risk factor for ca-

rotid artery dissection (2). In the same study, vertebral artery

dissection, a form of cervical artery dissection, was not re-

ported to be associated with the use of quinolones (2). How-

ever, the relationship between the use of levofloxacin and

vertebral artery dissection is unclear. This suggests that the

study was underpowered to definitively prove the relation-

ship between quinolone exposure and vertebral artery dissec-

tion. Therefore, physicians should be alert to the use of qui-

nolones in patients who are at high risk of vertebral artery

dissection. We herein report two cases of vertebral artery

dissection at 4 and 8 days after exposure to quinolones, re-

spectively.

Case Reports

Case 1

A 45-year-old man presented to the emergency depart-

ment with sudden-onset left posterior neck pain and left

hemiparesis. His medical history included hypertension,

dyslipidemia, and diabetes mellitus, and he had taken

levofloxacin orally for a sore throat and cough for 8 days.

He had no history of connective tissue disease or head and

neck trauma. His vital signs were normal, except for high

blood pressure (152/95 mmHg). A neurological examination

revealed nystagmus, left hemifacial hypoalgesia, left-sided

deficit of cranial nerves VII, IX, and X and paralysis of the

left upper limb. Magnetic resonance imaging (MRI)/mag-

netic resonance angiography (MRA) of the brain revealed

left vertebral artery dissection and infarction of the left me-

dulla (Fig. 1, 2). A diagnosis of Wallenberg syndrome asso-

ciated with vertebral artery dissection was made. He re-

ceived conservative therapy and was subsequently trans-

ferred to a rehabilitation hospital on day 30. He had a

Modified Rankin Scale score of 3.

Case 2

A 66-year-old man was transferred to the hospital for the

treatment of pancreatitis with pancreatic abscess. His medi-

cal history included hypertension, diabetes mellitus, and

chronic obstructive pulmonary disease. The patient devel-

oped duodenal stenosis caused by the pancreatic abscess and
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Figure　1.　On diffusion-weighted magnetic resonance imag-
ing, the left lateral medulla showed a high signal intensity.

Figure　2.　Magnetic resonance angiography showed dilation 
of the left vertebral artery with irregularity.

Figure　3.　Magnetic resonance angiography showed dilata-
tion of the left vertebral artery with focal stenosis.

was treated with laparoscopic bypass surgery. On postopera-

tive day 5, he developed pneumonia and was initially treated

with tazobactam/piperacillin. His antibiotic treatment was

switched to intravenous levofloxacin on postoperative day 9.

He developed sudden-onset left occipital pain on postopera-

tive day 13. MRI/MRA performed on postoperative day 17

revealed left vertebral artery dissection (Fig. 3). His vital

signs were normal, with no neurologic abnormalities, and

MRI showed no complications of ischemic stroke. The ad-

ministration of levofloxacin was continued until postopera-

tive day 30. The patient was discharged on postoperative

day 35 with no neurological complications.

Discussion

We report two cases of vertebral artery dissection that de-

veloped soon after the use of levofloxacin. Although it is

unclear whether there is a causal relationship between the

use of levofloxacin and vertebral artery dissection, these two

cases suggest that the use of levofloxacin may be associated

with the risk of vertebral artery dissection and that caution

should be exercised.

An association between large artery dissection and the use

of quinolones has been reported (1, 2). In a previous study,

the use of fluoroquinolone was associated with a two- to

three-fold higher risk of aortic dissection, with the risk in-

creasing 10 days after fluoroquinolone exposure (1). Recent

studies have reported data that support that it is not fluoro-

quinolone exposure, but other factors that are associated

with aortic dissection in patients who receive fluoroqui-

nolone to treat infections (3, 4), however, even those studies

could not fully rule out a causal relationship between fluoro-

quinolones and aortic dissection in certain patients (3, 4).

There are several possible mechanisms through which

quinolones may cause arterial dissection. Quinolones have

properties, such as chelation of several metal ions (e.g., cal-

cium, magnesium, and aluminum), which are essential for

type 1 collagen synthesis (1), the decreased expression and

activity of lysyl oxidase, and the increased expression and

activity of matrix metalloproteinases (1, 5). Type 1 collagen

is a major component of the vessel wall (6), and a decrease

of type 1 collagen may lead to vessel wall vulnerability. The

lysyl oxidases are extracellular copper enzymes that initiate

the crosslinking of collagens and elastin. These crosslinks

provide the tensile strength and elastic properties of vascular

walls. Some reports indicated that decreased expression of

lysyl oxidase can be associated with vulnerability of arter-

ies (7), which can result in aortic dissection and aneu-

rysm (8). Matrix metalloproteinases are a family of prote-

olytic enzymes that degrade several components of the ex-

tracellular matrix and which mediate vascular remodeling,

which may cause vascular dissection. In fact, increase serum

levels of matrix metalloproteinase-9 have been reported to

be associated with vertebral artery dissection (9). Thus,

through these mechanisms, quinolones seem to have the po-

tential to cause arterial dissection.

In addition, carotid artery dissection was recently reported

to occur more frequently in patients who were exposed to

quinolones (2). To date, there is no clear evidence that the

use of quinolones is a risk factor for dissection in the intrac-

ranial artery or vertebral artery (2, 10); however, these re-

sults cannot be validated due to the small sample sizes of

the studies. Moreover, these results should be validated out-

side of Europe because although internal carotid artery dis-

section is more common in Europe than in Asia, vertebral

artery dissection may be more common in Asia than in

Europe (11). Therefore, it may be possible that the use of

quinolones increases the risk of vertebral artery dissection,
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as observed in our two cases.

Quinolone is an overused antimicrobial drug. The defined

daily dose per 1,000 inhabitants in Japan was 2.379 in

2018 (12). If quinolones can cause vertebral artery dissec-

tion, efforts to revisit the appropriate use of quinolones may

reduce the incidence of vertebral artery dissection. The FDA

recommends that quinolones not be used by individuals who

are at risk for aortic dissection or aortic aneurysm (13).

Similarly, since vertebral artery dissection can cause serious

ischemic stroke, physicians should reconsider the need for

quinolones in patients who have additional risk factors for

vertebral artery dissection.
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