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Introduction

Ventricular diverticula are very rare abnormalities of 
the heart, only a few of which have been described 
in the literature for the past 200 years1 and whose 
origin is not fully understood yet. They are mostly 
congenital, either isolated or associated with other 
cardiac and extracardiac defects. Yet, some of them 
are not congenital and only seven cases2,3 have been 
described to associate hypertrophic cardiomyopathy 
(HCM) with them. We present the case of a man with 
HCM and a left ventricular apical diverticulum.

Case report

Our patient, a 69-year-old man was admitted to our 
hospital with symptoms of dyspnea and tachycardia. 
Hypertrophic cardiomyopathy (for 30 years), NYHA 
III heart failure and a DDDR pacemaker (for 2 years 
due to sick sinus syndrome) were the most important 
recordings of his medical history.

The physical examination revealed a heart rate 
of approximately 80 beats/min with a regular heart 
rhythm while his blood pressure was 105/75 mmHg 
with 20 breaths/min. An olosystolic murmur 2/6 was 
heard indicating a possible mitral regurgitation. The 
pulmonary and abdominal examination was unre-
markable. There was a mild edema at lower extremi-
ties. The ECG showed an atrial flutter and a pace-
maker rhythm. The results of laboratory tests were 
normal and the chest X-ray revealed a cardiothoracic 
index of approximately 70%.

The 24-hour Holter ECG did not record anything 
significant. The Transthoracic Echocardiography 
(TTE) indicated hypertrophy and dilation of the left 
ventricle, ejection fraction approximately 50%, mi-
tral and tricuspid regurgitation 2/4, (Right Ventricu-
lar Systolic Pressure) RVSP=40 mmHg and, finally, 
a bulging of the apex of the left ventricle, with thin 
walls and a narrow neck, which extended over the 
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right ventricle.

No other significant intracardiac anomalies were 
found during TTE. The patient was scheduled for an 
electrophysiologic study and a coronary angiogra-
phy.

The coronary angiography revealed no athero-
sclerotic lesions at the arteries and the left ventricu-
lography showed a possible pseudoaneurysm just be-
low the apex (outpouching with a narrow neck and no 
contractility). 

An electrophysiologic study was performed but 
the attempt for a radiofrequency ablation of the right 
isthmus had no results. There was a successful electri-
cal cardioversion of the atrial flutter.

The patient was referred to the Thoracic depart-
ment of our hospital, which proceeded to the resec-

tion of the possible pseudoaneurysm. The patient 
was operated and admitted to the ICU. Thirteen 
days later he died due to acute renal failure and sep-
tic shock. The histological examination of the forma-
tion resected, revealed an intense fibrosis with sev-
eral hypertrophic myocardial fibers and connective 
tissue. We presume that this was a case of a fibrous 
diverticulum and its association with HCM is being 
discussed below. 

Discussion

Cardiac diverticulum is a very rare malformation of 
the heart, which is mostly congenital. Since its first 
description in 1816, 411 cases have been reported1, 
70% of which involved other extracardiac anomalies 
while the rest of them were reported as isolated. They 
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usually arise from the left ventricle but many cases 
have been presented with right ventricular4-7, biven-
tricular8,9 or right atrial10 origin.

Although its etiology is not clear, an embryologic 
developmental defect has been proposed. A failure 
of normal midline fusion of the paired primitive me-
soderm, at the 4th embryonic week, in combination 
with abnormal fusion of the cardiac loop to the yolk 
sac before its descent, is believed to result in the de-
velopment of ventricular diverticula11. Histopatho-
logically, they are classified as fibrous and muscular. 
As far as the former is concerned, the cardiac wall 
is constituted mostly of fibrous tissue with few or no 
muscular fibers. It is non-contractile and most com-
monly originates from the apical or subvalvular po-
sition; it occurs predominantly in black people and 
Africans. The subvalvular type may be accompanied 
by aortic or mitral regurgitation and systemic embo-
lism. They are associated with neither defects in the 
median line nor congenital cardiac malformations12. 
The muscular type includes all the three layers of the 
heart and usually emerges from the apex but rarely 
from the right ventricle or both chambers. It has a 
mechanical activity, synchronous with the activity of 
the ventricles. Its connection to the ventricular cham-
ber is narrow13,14. It is frequently associated with other 
congenital anomalies, including those of the abdomi-
nal wall, diaphragm, sternum, pericardium, and the 
heart itself. Right atrial septal defect6,15,ventricular 
septal defect16-18, tetralogy of Fallot19-21, pericardial 
effusion6, hypoplastic right ventricle22, pulmonary 
stenosis23, absence of the sternum24, asplenia25, dis-
seminated neonatal hemangiomatosis7, bilateral ob-
struction of the ureteropelvic junction and agenesis 
of corpus callosus26 are the malformations described 
in the bibliography. The syndrome, which consists of 
omphalocele, ventricular diverticulum, anterior dia-
phragmatic herniation, thoracic ectopia cordis (in its 
most severe form), along with other cardiac deformi-
ties (atrial septal defect, anomalous venous pulmo-
nary return, dextrorotation of the heart), is known as 
the Cantrell’s syndrome27-29. The latter has been iden-
tified in many cases involving ventricular diverticula 
and, even though a cause has yet to be found, genes 
located on the X-chromosome may be involved30.

However, few cases of diverticula which are not 
congenital but associated with hypertrophic cardio-
myopathy (HCM) have been presented in the litera-

ture2,3. The hypothesis made was that an obstructing 
hypertrophic mass localized in the midportion of the 
ventricle creates a pressure gradient between the api-
cal and basal portions. The ventricle chronically ex-
posed to high intracavitary pressure gradually chang-
es and a dilated muscular chamber is being created, 
as the midventricular obstruction worsens. In addi-
tion, transmural infarction may occur to HCM due 
to imbalance between oxygen supply and demand, in 
the absence of atherosclerotic lesions of the coronary 
arteries. As a result, subendocardial and apical in-
farction may eventually create a diverticulum which 
mostly consists of fibrous tissue3.

Patients with cardiac diverticula which are not 
associated with other malformations are usually as-
ymptomatic. ECG abnormalities such as T wave 
inversion31, ST segment depression and repolariza-
tion abnormalities32 can be found accidentally dur-
ing a medical check-up. Chest pain, usually at rest, 
mostly atypical33, is a symptom that may appear to 
those patients32,34-37. Supraventricular38 or ventricular 
arrhythmias (ventricular fibrillation39, focal ventricu-
lar tachycardia40,41, multiple premature ventricular 
complexes42) which may lead to syncope or sudden 
death can be the first clinical manifestation. Patients 
with diverticula, especially the fibrous ones (because 
of their non-contractility), may also experience pe-
ripheral arterial embolism43. When they are associ-
ated with valve impairments, infective endocarditis44 
may be the first clinical manifestation. Congestive 
heart failure45 and acute rupture46,47 have also been 
described in the literature. 

The diverticulum can be easily suspected when it 
is associated with malformations of the median line 
as described above. In such a case a pulsatile epi-
gastric mass is very characteristic48. Clinical findings 
such as heart murmur49 and chest pain33 or arrhyth-
mias and repolarization abnormalities32 found at an 
ECG must be carefully evaluated. Cardiomegaly50 
or an abnormal protrusion of the cardiac silhou-
ette51 on chest X-ray may provide the earliest clinical 
suspicion. Transthoracic 2-D and Doppler echocar-
diography can show the origin, the narrow neck, the 
walls and the contractility of the diverticula35,52-54. Left 
ventriculography36,55 with phase analysis can precisely 
describe the location of the diverticulum, its shape 
and contractility or other malformations of the heart. 
Magnetic resonance imaging (MRI) has the poten-
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tial not only to identify but also to categorize diver-
ticula non-invasively and differentiate them between 
muscular contracting and non-contracting fibrous 
ones56,57. Histological examination, once the resection 
of the formation is decided, is the one that will verify 
the synthesis of the diverticulum’s wall and may give 
information about its cause37,49.

Once the diverticula are associated with other 
malformations, their resection together with the 
repairing of the deformities is the most common 
treatment. Specifically, in Cantrell’s pentalogy, the 
strategy of repair is divided in two stages: (1) urgent 
soft tissue coverage and hemodynamic palliation; 
and (2) intracardiac repair with concomitant chest 
wall reconstruction and reduction of the heart into 
the thoracic cavity27. If the patient is asymptomatic 
and the diverticulum is not associated with other 
malformations, the opinions, as far as the resection 
is concerned, are controversial. Because of their life-
threatening complications, such as sudden death due 
to arrhythmias, acute rupture and the possibility of 
systemic embolization, mostly in the fibrous ones, the 

surgical resection seems to be the most usual form 
of treatment seen in the literature. Yet, in asymp-
tomatic patients, many authors suggest long-term 
anticoagulation therapy43, antiarrhythmic drugs class 
I and III or beta-adrenergic block agents1,33, radiofre-
quency ablation33,58 and implantation of cardioverter 
defibrillators1.

In our case the diverticulum had no contractility 
and we believed that it was a case of pseudoaneu-
rysm. We decided that the surgical resection was the 
best treatment for our patient due to symptoms of 
heart failure (NYHA III) and potential association 
with systemic thromboembolism and acute rupture, 
as described in the literature. The histological exami-
nation of the resected formation, revealed its true 
origin afterwards. All diverticula described in the lit-
erature which are associated with HCM are fibrous 
and, as a result, long term anticoagulation therapy 
or surgical resection seems to be the preferred treat-
ment. The clinical outcome depends on the co-mor-
bidities of the patient.

ΠερΙληψH: Περιγράφεται σπάνια περίπτωση κοιλιακού εκκολπώματος (ventricular diverticulum). Ασθενής ηλικίας 69 
ετών προσήλθε στο νοσοκομείο με συμπτώματα δύπνοιας και ταχυκαρδιών. O ασθενής έπασχε από υπερτροφική καρδι-
ομυοπάθεια (επί 30 χρόνια), έφερε μόνιμο καρδιακό βηματοδότη από 2ετίας λόγω συνδρόμου νοσούντος φλεβοκόμβου 
και παρουσίαζε καρδιακή ανεπάρκεια σταδίου ΙΙΙ ΝΥΗΑ. O ασθενής ήταν συμπτωματικός και κρίθηκε υψηλού κινδύ-
νου. Υποβλήθηκε σε καρδιακό καθετηριασμό, ηχωκαρδιογράφημα, ηλεκτροφυσιολογική μελέτη και καρδιοχειρουργική 
επέμβαση αφαίρεσης εκκολπώματος. O ασθενής παρουσίαζε αύξηση του καρδιοθωρακικού δείκτη, υπετροφία και διά-
ταση της αριστερής κοιλίας, κλάσμα εξωθήσεως περίπου 50%, ανεπάρκεια μιτροειδούς και τριγλώχινας 2/4, υπερτροφία 
και διάταση αριστερής κοιλίας, συστολική πίεση δεξιάς κοιλίας 40 mmHg και προβολή κορυφής αριστερής κοιλίας με 
λεπτό τοίχωμα και στενό μίσχο. Η στεφανιογραφία δεν έδειξε αθηροσκληρωτικές βλάβες στις στεφανιαίες αρτηρίες 
και η αριστερή κοιλιογραφία έδειξε πιθανό ψευδοανεύρυσμα ακριβώς κάτω από την κορυφή (προβολή προς τα έξω, 
με στενό αυχένα και χωρίς συσπαστικότητα). Έγινε ηλεκτροφυσιολογική μελέτη, αλλά η προσπάθεια για κατάλυση με 
υψίσυχνορευμα του δεξιού ισθμού ήταν χωρίς αποτέλεσμα. Η προσπάθεια ηλεκτρικής ανάταξης της κολπικής μαρμαρυ-
γής ήταν ανεπιτυχής. O ασθενής υποβλήθηκε σε χειρουργική επέμβαση και εισήχθη στη Μονάδα Εντατικής Θεραπείας. 
Μετά 13 ημέρες ο ασθενής απεβίωσε λόγω οξείας νεφρικής ανεπάρκειας και σηπτικού shock. Η ιστολογική εξέταση του 
μορφώματος που αφαιρέθηκε, έδειξε έντονη ίνωση, με πολλές υπερτροφικές μυοκαρδιακές ίνες και συνδετικό ιστό.
Συμπεραίνεται ότι η σπάνια περίπτωση εκκολπώματος της αριστερής κοιλίας μπορεί να εμφανίζεται με τη μορφή δύ-
σπνοιας και αρρυθμιών, σε έδαφος υπερτροφικής μυοκαρδιοπάθειας.
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