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Introduction
Atrioventricular (AV) block can be defined as a delay or interruption 

in the transmission of an impulse from the atria to the ventricles, and 
can be transient or permanent. It has been reported many causes 
for AV block including drugs, electrolyte disturbances, infiltrative 
malignancies, hyperthyroidism, and rheumatologic disorders. 
Various drugs such as digitalis, calcium channel blockers (especially 
verapamil  and to a lesser extent diltiazem), amiodarone, adenosine, 
and ß-blockers may cause AV block. Cisplatin, an alkylating agent, is a 
highly effective chemotherapeutic agent, and may cause cardiotoxicity. 
Cases of angina, myocardial infarction, and atrial arrhythmia have been 
reported during continuous infusion of cisplatin, but AV block has not 
been reported. Herein, we report a case with recurrent AV block that 
developed during cisplatin infusion, for the first time. 

Case Report
A 50 year-old male had been admitted to public hospital Medical 

Oncology Department with complaint of a swelling on the face. 
An ulcerated mass in the mouth had been detected on physical 
examination. Histopathological examination of an incisional biopsy 
had been revealed squamous cell carcinoma. After the surgical excision, 
chemotherapeutic regimen including cisplatin (100 mg/m2) had been 
administered. All of fasting blood glucose, liver enzymes, serum 
creatinine, electrolytes (sodium, potassium, magnesium, calcium, 
phosphorus, i.e.), complete blood count, and electrocardiogram (ECG) 
(Figure 1) had been reported normal before the chemotherapy. The 
patient had developed syncope during the infusion of cisplatin on 
the 5th day of the 5-day continuous infusion schedule of cisplatin, and 
complete AV block had been diagnosed. Cisplatin infusion had been 
stopped immediately, and the patient had been referred to our hospital.

There was no history of rheumatic or cardiac disease or disorders. 
There was no history of medicine other than chemotherapeutic agents. 
On admission, the patient’s blood pressure and other physical findings 
were normal. ECG revealed sinus rhythm (Figure 1), and there were no 
abnormal laboratory findings. Chest-X-ray revealed normal findings. 
Metastatic lesion was not found.

Chemotherapy schedule was continued in our inpatient Oncology 
clinic. Second syncope was observed during the cisplatin infusion on 
the 3rd day of the 5-day continuous infusion schedule of cisplatin, 
in our center. The patient was hypotensive (60/40 mmHg) and 
unconscious. Complete AV block was documented by ECG (Figure 2A, 

2B). Acute renal failure was developed. Whereas serum creatinine was 
4 mg/dl, serum electrolytes (sodium, potassium, magnesium, calcium, 
phosphorus) were all normal. Blood gas analysis revealed as follows; 
pH was 7.35, HCO3 was 19.6 mEq/L, pO2 was 89, pCO2 was 32. Left 
ventricular structure and functions, and cardiac valves were normal 
in ecocardiography. After the temporary pacemaker implantation, 
successful permanent pacemaker implantation was performed due 
to persistent complete AV block. Serum creatinine level decreased 
to normal values within 3 days. Chemotherapy plan was changed. 
The patient was followed without cardiovascular symptoms for three 
months after the pacemaker implantation.  

Discussion
In differential diagnosis of complete AV block (CAB) in our 

patient, congenital or structural heart disease, ischemic heart disease, 
myocarditis, electrolyte disturbances including hypomagnesemia or 
hypo-hyperkalemia, increased vagal tone, familial AV conduction 
blocks, infiltrative malignancies, thyroid pathologies, rheumatologic 
diseases were all excluded. The patient has no history of cardiac disease 
or disorders, and was not administered cardiovascular medication that 
changes AV conduction, nearly. Development of recurrent syncope 
and CAB during cisplatin infusion strongly supports the relation 
between cisplatin and CAB. 

The pathophysiology of chemically induced arrhythmias 
by cytotoxic agents remains to be clarified. The hypotheses are 
multiple and include direct and indirect effects. The sinus node 
may be influenced by several stimuli, and a hyperstimulation of the 
parasympathic as well as of the sympathic system may cause abnormal 
function of the sinus node and abnormal intraatrial or atrioventricular 
conduction. Cisplatin is cardiotoxic and may lead to left ventricular 
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Abstract
Cisplatin is one of the most effective chemotherapeutic agents used in the treatment of malignancies. The clinical 

use of cisplatin is limited by its severe adverse effects. Acute or long term cardiotoxicity is the most important dose-
limiting toxicity of cisplatin Cases of angina, myocardial infarction, and atrial arrhythmia have been reported during 
continuous infusion of cisplatin, but atrioventricular block (AV) has not been reported. Herein, we report a case with 
recurrent AV block that developed during cisplatin infusion, for the first time. 
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Figure 1: Normal ECG before the chemotherapy.

Figure 2A, 2B: High grade A-V block and complete block rhythms in ECG during the cisplatin infusion.
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dysfunction and depressed cardiomyocyte contraction associated with 
mitochondrial abnormalities, enhanced endoplasmic reticulum stress 
and apoptosis [1,2].

Cisplatin  has also been associated with vascular toxicities that 
include thrombotic microangiopathy, Raynaud’s phenomenon, 
hypertension, and cerebral ischemic events [3]. Cases of atrial 
arrhythmia, supraventricular tachycardia, bradycardia, ST-T wave 
changes, left bundle branch block, acute ischemic events, myocardial 
infarction, myopathy have been reported during treatment with 
cisplatin [4,5]. Furthermore, cisplatin is one of the most frequently 
cytotoxic drugs associated with atrial fibrillation (AF) [6]. According 
to some authors, direct myocardial toxicity may have role in the 
development of cisplatin-related AF [7]. El-Awady et al demonstrated 
that cisplatin increased serum cardiotoxicity enzymatic indices (LDH, 
CK and CK-MB) as well as cardiac  troponin I concentration in rats 
compared to controls [8]. The drug is able to generate reactive oxygen 
species, such as superoxide anion and hydroxyl radical. The authors 
suggested that cardiotoxicity could be a secondary event following 
increased lipid peroxidation of cardiac membranes that resulted in 
irreversible modification of membrane structures and functions with 
the consequent leakage of cardiac enzymes as well as troponins. On 
the other hand, in humans, Villani et al demonstrated that cisplatin 
chemotherapy has no significant ventricular arrhythmogenic or 
ischaemic potency in young people with no history of cardiac disease 
in a small sample size study [9]. Interestingly, the life-threatening CAB 
developed in our patient with no history of cardiac disease. 

Electrolyte disturbances including hypomagnesaemia, 
hyperkalemia, hypokalemia, and hypocalcaemia may cause myocardial 
electrical instability. Our patient was not complicated hypokalemia, 
hyperkalemia or hypomagnesaemia. Acute kidney injury which was 
improved rapidly may have a role in the pathogenesis of cardiotoxicity 
in our patient. 

In summary, cisplatin may cause life-threatening AV block, even 
in patients with no history of cardiac disease or disorders. It has 
been suggested that, the patients with concomitant disorders such 
as electrolyte disturbances or preexisting cardiovascular disorders 
may have an increased risk of arrhythmia, and these cases should be 
monitored closely for arrhythmias.
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