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ABSTRACT

BACKGROUND: Conduction disturbances including type 2 second-degree atrioventricular block (Mobitz II) and third-degree 
atrioventricular block following blunt chest trauma are probably rare. Moreover, the pathophysiological mechanisms responsible 
for this rare dysrhythmia following trauma are not well understood yet. In this study, it was aimed to identify the frequency of this 
dysrhythmia associated with trauma.

METHODS: Two hundred and fifty-three consecutive Mobitz II block and third-degree atrioventricular block patients admitted 
to the Emergency Department of Internal Medicine between January 2012 and March 2013 were evaluated. Only four patients with 
Mobitz II block and third-degree atrioventricular block associated with trauma were enrolled into the present study. The level of 
atrioventricular block was defined according to electrocardiographic characteristics.

RESULTS: Only four (mean age: 40.2±19.7 years, two male) of 253 patients were associated with trauma. All patients had normal 
coronary arteries in coronary angiography or multislice computed tomography. Permanent pacemaker was performed in two patients 
with third-degree atrioventricular block. None of the patients had coronary artery disease or hypertension.

CONCLUSION: Rare clinical cases in the literature confirm that blunt chest trauma can cause conduction defects, which are usually 
transient. However, patients with blunt chest trauma must need an electrocardiographic evaluation for atrioventricular block upon 
admission and in the follow-up period.
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(Mobitz II).

ity including the clavicles, ribs, esophagus, lungs, and heart.
[1] It may cause cardiac lesions in coronary arteries, valves 
and pericardium. Depending on the extent of trauma, such 
injuries can cause varying amounts of mechanical or electrical 
dysfunction including high degree atrioventricular block and 
ventricular fibrillation.[2] There are still limited data regard-
ing the incidence, prevalence and clinical characteristics of 
important dysrhythmia including type 2 second-degree atrio-
ventricular block (Mobitz II) and third-degree atrioventricular 
block following trauma.[2-4] Moreover, the pathophysiological 
mechanisms responsible for this rare dysrhythmia following 
trauma are not well understood yet. 

The aim of this present study was to identify the frequency 
of the Mobitz II block and third-degree atrioventricular block 
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INTRODUCTION

Blunt chest trauma is a significant cause of morbidity and 
mortality in life. It can affect chest wall and thoracic cav-
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associated with trauma in the Emergency Department of In-
ternal Medicine. The dysrhythmia was also assessed for the 
necessity of permanent pacemaker.

MATERIALS AND METHODS

Two hundred and fifty-three consecutive Mobitz II block and 
third-degree atrioventricular block patients admitted to the 
Emergency Department of Internal Medicine between Janu-
ary 2012 and March 2013 were evaluated. Only four patients 
with Mobitz II block (two patients) and third-degree atrio-
ventricular block (two patients) were associated with trauma, 
and those four patients were enrolled into the present study. 
The study was approved by the local committee. All subjects 
gave their consent for inclusion into the study. The investiga-
tion conformed to the principles outlined in the Declaration 
of Helsinki. Patients with electrolyte abnormalities, digitalis 
toxicity, vasovagal syncope, myocardial infarction history, and 
patients using drugs, which might affect atrioventricular node, 
were excluded from the study.

The level of atrioventricular block was defined according to 
the following electrocardiographic characteristics: Type 2 
second-degree atrioventricular block (Mobitz II): Mobitz II 
heart block is characterized on a surface electrocardiogra-
phy by intermittently non-conducted P waves not preceded 
by PR prolongation and not followed by PR shortening. The 
block may progress rapidly to third-degree atrioventricular 
block.

Third-degree atrioventricular block or complete heart block: 
This is a medical condition in which the impulse generated in 
the sinoatrial node in the atrium does not propagate to the 
ventricles. The PR interval will be variable as the hallmark of 
complete heart block is no apparent relationship between P 
waves and QRS complexes.

RESULTS

Only four patients (mean age: 40.2±19.7 years, two male) 
with Mobitz II block (two female patients) (Fig. 1) and third-
degree atrioventricular block (two male patients) were asso-
ciated with trauma. All patients had normal coronary arteries 
in coronary angiography or multislice computed tomography. 
Permanent pacemaker was performed in two patients with 
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Table 1.	 Baseline clinical and electrocardiographic characteristics and treatment of patients with atrioventricular block

Patient	 1	 2	 3	 4

Age (years)	 40	 68	 30	 23

Sex	 Male	 Female	 Female	 Male

Event	 Blunt chest and head	 Automobile accident	 Blow with	 Blow with soccer ball

	 trauma after a robbery		  soccer ball

Symptoms and starting	 Dizziness and syncope; 	 Chest pain, dyspnea, 	 Dizziness; 	 Pre-syncope; immediately

time after trauma	 2 days	 dizziness; immediately	 immediately

Risk factors for dysrhythmia	 –	 –	 –	 –

Using drugs	 –	 –	 –	 –

Electrocardiogram	 Complete AV block	 Mobitz II block progressed	 Mobitz	 Complete AV block

		  to complete AV block	 II block

		  on day 3

RBBB on the	 +	 –	 –	 –

electrocardiography

Hemo-pericardium	 –	 –	 –	 –

Heart valve injury	 –	 Tricuspide valve	 –	 –

Treatment	 Dual-chamber rate-adaptive	 Medical	 Medical	 Dual-chamber rate-adaptive

	 (DDDR) pacemaker			   (DDDR) pacemaker

AV: Atrioventricular; RBBB: Right bundle branch block.

Figure 1. The patient with Mobitz II block after blowing the soccer 
ball.
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third-degree atrioventricular block. None of the patients had 
history of any disease like coronary artery disease and hyper-
tension. Baseline clinical and electrocardiographic character-
istics and treatment of patients with atrioventricular block 
are shown in Table 1.

DISCUSSION
In this study, it was found that only four of 253 consecu-
tive Mobitz II block and third-degree atrioventricular block 
patients, admitted to the Emergency Department of Internal 
Medicine, were associated with blunt chest trauma. The oc-
currence of myocardial contusion after blunt chest trauma 
varies between 8 and 76% according to the clinical criteria 
used for diagnosis. Traffic accidents are the most common 
cause, although it has also been described in sport accidents, 
kicks from animals, falls and cardiac resuscitation maneuvers.
[1] These injuries may result from lacerations to valve rup-
ture, myocardial rupture with tamponade, acute myocardial 
infarction following coronary arteries thrombosis and/or dis-
section, arrhythmia like ventricular fibrillation and myocardial 
contusion which may result in dysrhythmias and blocks gen-
erally bifascicular or right bundle branch; however, constitut-
ing complete AV block is a rare complication.[2-7] Although the 
occurrence of complete AV block is common in traumatic 
experimental models, it is an exceptional observation in clini-
cal practice. Although the exact cause of these disorders is 
unknown, various mechanisms have been proposed, such as 
the appearance focal hemorrhages in the region of the atrio-
ventricular node, localized hypoxia specific conduction tis-
sue, increased vagal tone or release of depressants of the 
conduction system. Pathologic changes associated with blunt 
trauma induced by conduction disturbances are variable.[8,9] 
Generally, no pathologic changes were found, despite find-
ings of repolarization changes, conduction defects and dys-
rhythmias. Conduction disturbances might be associated with 
inflammation. Several inflammatory mediators such as inter-
leukin-6, tumor necrosis factor, and prostanoids are released 
following blunt chest trauma.[10-12] Moreover, scar tissue for-
mation during the healing process may cause late complica-
tions like atrioventricular block in myocardial blunt trauma.[13]

Case 1 had normal sinus rhythm in electrocardiography before 
the event and demonstrated symptomatic complete atrioven-
tricular block with right bundle branch morphology after blunt 
chest trauma. His echocardiography was normal in terms of 
trauma. Atrioventricular block may be associated with fibrosis 
affecting the conduction system as part of the healing process 
after myocardial injury. While complete atrioventricular block 
reoccurred after four months and became permanent, the 
dual-chamber rate-adaptive (DDDR) -mode pacemaker was 
implanted and the patient had an uneventful recovery. In Case 
2, electrocardiography was consistent with Mobitz II block on 
admission, which subsequently progressed to complete atrio-
ventricular block on day 3. Furthermore, severe tricuspid re-
gurgitation with chordae tendineae rupture was seen in the 

transthoracic echocardiography. During follow-up with close 
hemodynamic monitoring, her symptoms disappeared and se-
quential echocardiographic evaluations revealed a regression 
in the severity of tricuspid regurgitation. Finally, she was dis-
charged with medical therapy about one week later. During her 
follow-ups, electrocardiography revealed normal sinus rhythm. 
In Case 3 (a female footballer), admission electrocardiography 
was consistent with Mobitz II block alternating sinus rhythm 
after receiving a blow with the soccer ball. Holter rhythm 
monitoring, echocardiography and electrophysiological study 
revealed in normal range. After 12 months of follow-up, as 
she was athletic, she had no specific cardiovascular symptoms. 
In addition, she had normal electrocardiography. Case 4 was 
also admitted with complete atrioventricular block after re-
ceiving a blow with the soccer ball. His echocardiography was 
normal in terms of trauma. While complete atrioventricular 
block reoccurred after two weeks and became permanent, 
the DDDR mode pacemaker was implanted and the patient 
had an uneventful recovery. Baseline clinical and electrocar-
diographic characteristics and treatment of the patients with 
atrioventricular block were shown in Table 1.

Rare clinical cases in the literature confirm that blunt chest 
trauma can cause conduction defects and that these defects 
are usually transient, as they were in our study. However, 
patients with blunt chest trauma must need an electrocardio-
graphic evaluation for atrioventricular block upon admission 
and in the follow-up period.
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Acil serviste künt göğüs travmasına bağlı tip 2 ikinci derece ve üçüncü derece
atriyoventriküler blok sıklığı: Çok merkezli çalışma
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AMAÇ: Künt göğüs travmasını takiben tip 2 ikinci derece atriyoventriküler blok (Mobitz II) ve üçüncü derece atriyoventriküler blok iletim bozukluk-
ları oldukça nadirdir. Dahası, travmayı takiben oluşan bu disritmilerden sorumlu patofizyolojik mekanizmalar henüz tam olarak anlaşılamamıştır. Biz 
travma ile ilişkili bu disritmilerin sıklığını tespit etmeyi amaçladık.
GEREÇ VE YÖNTEM: Acil servise başvuran ardışık Mobitz II ve üçüncü derece atriyoventriküler bloklu 253 hasta, Ocak 2012 ile Mart 2013 tarihleri ​​
arasında değerlendirildi. Mobitz II ve üçüncü derece atriyoventriküler blok ve travma ile ilişkili sadece dört hasta mevcut çalışmaya alındı​. ​Atriyovent-
riküler blok düzeyi elektrokardiyografik özelliklere göre tanımlandı.
BULGULAR: 253 hastanın sadece dördü (ortalama yaş: 40.2±19.7 yıl, iki erkek) travma ile ilişkili bulundu. Tüm hastaların koroner anjiyografi veya 
çok kesitli bilgisayarlı tomografi ile koroner arterleri normal saptandı. Kalıcı kalp pili üçüncü derece atriyoventriküler bloğu olan iki hastaya takıldı. 
Hastaların hiçbirinde koroner arter hastalığı ve hipertansiyon yoktu.
TARTIŞMA: Literatürde künt göğüs travmasına bağlı iletim kusurları nadir görülen klinik olgulardır ve genellikle geçici olmaktadır. Bu nedenle künt 
göğüs travması olan hastaların başvuru sırasında ve takiplerde atriyoventriküler blok açısından elektrokardiyografik değerlendirilmesi gerekir.
Anahtar sözcükler: Elektrokardiyografi; künt göğüs travması; üçüncü derece atriyoventriküler blok; tip 2 ikinci derece atriyoventriküler blok (Mobitz II).
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