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Case report
Premature ventricular complexes (PVCs) are very usual, looking 

most commonly in subjects with hypertension, obesity, sleep apnea, 
and structural heart disease [1]. In general, PVCs in the structurally 
normal heart are considered benign [2] though they have been 
associated with a more than the two-fold upper risk of cardiovascular 
complications, including stroke [3] and death [4]. Reentry is the 
likely mechanism for PVCs originating from regions of fibrosis or 
infiltration in cardiomyopathies such as ischemic heart disease, 
arrhythmogenic right ventricular cardiomyopathy, sarcoidosis, 
Chagas disease, hypertrophic cardiomyopathies, primary dilated 
cardiomyopathies, valvular cardiomyopathy, congenital heart disease, 
muscular dystrophies (e.g., myotonic dystrophy, Emery-Dreifuss 
muscular dystrophy), and metabolic disorders such as Fabry disease, 
Pompe disease, Danon disease, and mitochondrial diseases. PVCs can 
also arise due to reentry around surgical scars. Fascicular PVCs are due 
to small reentry circuits involving the fascicles [5,6] or to triggered or 
enhanced automaticity [7].

PVCs have increasingly been recognized as a primary cause for 
worsening left the ventricular systolic function and heart failure 
in some patients, once obvious causes such as cardiac ischemia, 
valvular disease, toxic metabolic or infiltrative diseases, and persistent 
tachycardia has been excluded. The pathogenesis of PVC-mediated 
cardiomyopathy is uncertain, and hypotheses include ventricular 
dyssynchrony, hemodynamic impairment, increased oxygen demand, 
autonomic dysregulation, alterations in intracellular calcium handling, 
and altered heart rate (HR) dynamics [8,9]. Though PVCs are fairly 
infrequent and asymptomatic in most cases; some patients may 
experience more frequent PVCs and symptoms such as palpitations, 
chest pain, and dyspnea. The spectrum of benign outflow tract PVCs 
ranges from single PVCs to repetitive non-sustained ventricular 
tachycardia (NSVT) to paroxysmal sustained ventricular tachycardia 
[10]. In rare cases, short-coupled right ventricular outflow tract PVCs 
can trigger polymorphic ventricular tachycardia [11], while even 
shorter-coupled PVCs often originating from the fascicular system or 
papillary muscles can trigger ventricular fibrillation [7,12].

In this case, we dscribe a male patient, 57 years old, with controlled 
hypertension, with coronary artery, submitted to myocardial 
revascularization surgery previously, without a prior clinical history 
of acute myocardial infarction, referred by his attending physician. 
The patient was in use of acetylsalicylic acid 100 mg daily, telmisartan 
40 mg daily and nebivolol 5 mg daily. During the surgery to remove 
nephrolithiasis, he presented sustained ventricular tachycardia 
followed by ventricular fibrillation, being defibrillated and the 

procedure was interrupted. The abdominal ultrasonography had 
showed left an inguinal hernia containing sigmoid colon loop, with 
diverticulosis and fat. The basal eletrocardiogram (ECG) presented 
sinus rhythm, the zone of necrosis in DIII lead, and septal ectopic beats 
from the left sided ventricular septum. The 24-hour Holter monitoring 
showed sinus rhythm, with minimum – average – maximum heart rate 
(HR) of 42, 72 and 106 bpm, respectively, as well as, 5752 polymorphic 
ventricular ectopic beats and 3 episodes of non-sustained ventricular 
tachycardya, being the highest composed 13 beats at 164 bpm. The 
tranthoracic echocardiogram showed an acinetic zone on the lower 
wall with a preserved left ventricular ejection fraction. The coronary 
angiography did not present any new obstruction, and the bridges 
were patent. As we did not have the records of sustained ventricular 
tachycardia followed by ventricular fibrillation, the group opted for 
the electrophysiological study (EPS), that showed HV interval = 63 ms 
defining the presence of His-Purkinje conduction disorder, and the 
programmed ventricular pacing at the 600, 500 and 430 ms command 
cycles with up to 3 coupled extrastimuli at the right ventricle tip induced 
sustained ventricular tachycardia, even the patient using the β-blocker. 
The patient was cardioverted, the sinus rhythm was reestablished, and 
the procedure was finnished. Due to the serious illness was actually 
defined the need for the patient to undergo the implant automatic 
implantable cardioverter defibrillator (ICD).

The patient remained hospitalized and a few days later was submitted 
to the implantation of the ICD-DR. The patient was positioned in 
dorsal decubitus submitted to sedation by the anesthesiologist, and 2 
g of vancomycin intravenous was administered. The local anesthesia 
was performed with 20 mL of ropivaine 7.5% and an incision in the 
left pectoral region was made, subsequently dissection by planes, 
and the left pectoral subcutaneous pocket was created. During the 
injection of the local anesthetic an inadvertent intravascular injection 
of ropivacaine 7.5% ocurred and sustained polymorphic ventricular 
tachycardia followed by ventricular fibrillation was triggered, the 
patient was promptly defibrillated, and sinus rhythm was maintained 
(Figure 1A and 1B), besides 300 mg of intravenous amiodarone had 
been infused in order to complete the procedure. The rest of the 
surgery took place without any further complication, the ICD-DR was 
implanted successfully (Figure 2), and the patient was taken to the 
intensive care unit to be monitored continuously.



Kiuchi MG (2017) Ventricular fibrillation after inadvertent intravascular injection of ropivacaine

Clin Case Rep Rev, 2017        doi: 10.15761/CCRR.1000315  Volume 3(3): 2-2

Toxic systemic reactions involve, primarily, the central nervous 
system (CNS) and the cardiovascular system. Such reactions are 
caused by the high blood concentration of the local anesthetic, which 
may occur due to intravascular (accidental) injection, overdosage or 
by exceptionally rapid absorption of highly vascularized areas. CNS 
reactions are similar for all amide-type local anesthetics, whereas 
cardiac reactions are more drug-dependent, both quantitatively and 
qualitatively [13]. Toxicity of the cardiovascular system can be seen 
in severe cases and, in general, is preceded by signs of CNS toxicity. 
In patients under heavy sedation or receiving general anesthesia, 
the prodromal symptoms of the CNS may be absent. Hypotension, 
bradycardia, arrhythmia and even cardiac arrest may occur as a result 
of high systemic concentrations of local anesthetics, but rare cases of 
cardiac arrest occurred without prodromal effects of the CNS [13-15].

Ropivacaine, like other local anesthetics, causes reversible blockage 
of impulse propagation by nerve fibers, preventing sodium ions from 
entering through the cell membrane of nerve fibers. Local anesthetics 
may have similar effects on other excitable membranes, such as in 
the brain and myocardium. Effects on the heart, measured in vivo in 
animal studies, have shown that the cardiac toxicity of ropivacaine is 
lower than that of bupivacaine [13-15]. 
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Figure 2. Automatic implantable cardioverter defibrillator (ICD) already implanted.

Figure 1. During the injection of the local anesthetic an inadvertent intravascular injection of ropivacaine 7.5% ocurred, and (A) sustained polymorphic ventricular tachycardia followed by 
ventricular fibrillation was triggered, (B) the patient was promptly defibrillated, and sinus rhythm was maintained
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