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Case report

A 42-years old Senegalese man was referred to our depart-
ment for dyspnea on exertion (NYHA II-III) and clinical signs of 
heart failure. In his clinical history an undefined cardiopathy, 
known since childhood but not investigated because asymp-
tomatic, was reported. General examination revealed tachyar-
rhythmic pulse (rate of 103 per minute) along with normal 
blood pressure (130/65 mmHg) and arterial oxygen saturation 
(SpO2 97-99%). Electrocardiography demonstrated atrial fibril-
lation with left ventricular hypertrophy and signs of pressure 
overload (Figure 1), while chest X-Ray showed severe cardio-
megaly and pulmonary congestion. Transthoracic Echocardio-
gram (TTE) with color Doppler revealed the presence of a 21 
mm perimembranosus Ventricular Septal Defect (VSD), below 
the aortic valve, with relevant left-to-right shunt (gradient 90 
mmHg), partially closed by prolapsing right coronary cusp and 

accessory tricuspid valve tissue (Figures 2 and 3). A hypertro-
phied muscle bundle in the mid-ventricular region of the Right 
Ventricle (RV) along with color-flow turbulence was docu-
mented (Figure 4). Due to misalignment, no accurate estima-
tion of intraventricular RV pressure was feasible, but moderate 
tricuspid regurgitation revealed an atrioventricular gradient of 
70 mmHg, suggesting high RV pressures. Other findings were 
severe aortic valve regurgitation with severe dilation of ascend-
ing aorta (diameters of sinuses of Valsalva 60 mm, 28 mm/m2, z-
score +6,3, tubular ascending aorta 48 mm, 23 mm/m2, z-score 
+5,7). 2D and 3 D Transoesophageal Echocardiographic Exami-
nation (TOE) confirmed the presence of the anomalous muscle 
band dividing the RV into two parts: a high-pressure inlet por-
tion and a lower pressure outlet portion (Figures 5 and 6). Se-
vere dilation of both aorta and pulmonary trunk was revealed, 
confirming severe aortic valve regurgitation with multiple jets 
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and determined by different factors (lack of coaptation, pro-
lapse of the right cusp and distortion of the noncoronary cusp). 
To accurately measure RV pressures cardiac catheterization was 
performed. The systolic pressure of the right ventricular inlet 
and the outlet pressure were 78 and 38 mmHg respectively, de-
terming an intraventricular gradient of 40 mmHg. There was no 
pressure gradient between the right ventricle outlet tract and 
the main pulmonary artery (systolic/diastolic/mean pressures 
were 38/18/25 mmHg respectively). Normal coronary arteries 
were documented. Patient was scheduled for corrective surgery 
in the form of resection of the anomalous muscle bundle along 
with patch closure of the VSD and Bentall procedure for ascend-
ing aorta or aortic valve replacement.

Figure 1: ECG at first evaluation: Atrial fibrillation with left ventric-
ular hypertrophy and volume and pressure overload, single ectopic 
ventricular beat.

Figure 2: Parasternal long axis.

Figure 3: Parasternal long axis.

Figure 4: Parasternal short axis.

Figure 5: Transoesophageal echocardiographic examination.

Figure 6: Transoesophageal echocardiographic examination.

Discussion

Double Chambered Right Ventricle (DCRV) is a congenital 
heart defect where the right ventricle is divided by anomalous 
muscle bundle into a high pressure inlet portion and a low pres-
sure outlet portion [1]. This form of midcavitary obstruction was 
first described by Peacock in 1858 [2,3]. The incidence of DCRV 
varies from 0.5% to 2%. DCRV is exceptionally rare as an isolated 
anomaly. In 80% to 90% of cases, it is associated with membra-
nous type VSD [4]. Other coexisting lesions include subaortic 
stenosis, pulmonary valve stenosis, double-outlet RV, tetralogy 
of Fallot, anomalous pulmonary venous drainage, complete or 
corrected transposition of the great vessels, pulmonary atresia 
with intact septum and Ebstein anomaly, and (rarely) anoma-
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lous coronary vessels [5]. DCRV is the only right ventricular out-
flow tract obstruction classified as sub-infundibular. 

Earlier work by Pongiglione et al and Maron et al suggested 
that the increased blood flow and pressure within the right ven-
tricular outflow tract may act as an initial stimulus for hypertro-
phy of the crista supraventricular is in patients with ventricu-
lar septal defect and notably increased pulmonary blood flow 
[1,6,7]. Wong’s group proposed that the obstruction is caused 
initially by the superior displacement of the sept marginal tra-
becula (moderator band), which then undergoes hypertrophy 
over time [8].

In contrast, Alva et al found that the abnormal muscle 
bundles originated from the accentuation of the septoparietal 
trabeculations. A muscular shelf extends from these trabecula-
tions towards the trabecular component of the apical RV. They 
maintained that these prominent septoparietal trabeculations, 
in combination with acquired factors, form the causal basis of 
DCRV [5].

Moreover, Massin described the potential development of 
iatrogenic DCRV following the repair of a ventricular septal de-
fect [9]. Prior to surgery, no pressure gradient was detected, 
and no muscle proliferation was seen on echocardiography. 
However, postoperative follow-up revealed hypertrophy of the 
moderator band and a pressure gradient across the RV, which 
reached up to 60 mmHg 

Lastly, a simple classification of the pathology was proposed 
by Folger who described two positions of the abnormal muscle 
bundle: high (or horizontal) and low (or oblique) [10].

The midcavitary obstruction usually deteriorates, with sub-
sequent hypertrophy of the muscle and further narrowing of 
the right ventricular cavity. So, the treatment of the DCRV is 
surgical and most often constitutes a part of the corrective pro-
cedure. The time for intervention usually depends on the asso-
ciated lesions. In the absence of a significant coexisting defect, 
observation may be appropriate as long as the intracavitary sys-
tolic gradient is not greater than 40 mmHg and the obstruction 
is not progressive. The long term results of surgical treatment 
are excellent [7,11].

The most effective form of diagnosis of DCRV is transesopha-
geal echocardiography. Doppler also allows for the calculation 
of intraventricular pressure gradients and obviates the need for 
additional cardiac catheterization [4]. On echocardiography, fi-
brotic and hypertrophic tissue is more evident during systole, 
since the muscle bands are contracted and thickened [12]. Car-
diac catheterization and angiocardiography can be used for con-
firmation of a diagnosis [13] but aren’t necessary.

This case supports the hypothesis that obstruction by anom-
alous muscle bundles might be an acquired phenomenon in pa-
tients with VSD [1,11].

Conclusions

Diagnosis of DCRV in adult life is rare. Patient with VSD early 
develops signs of pulmonary increased blood flow and heart 
failure. If uncorrected, it leads to pulmonary vascular disease 
with irreversible pulmonary hypertension (Eisenmenger syn-
drome). In our case the anomalous muscular band protected 
against the development of severe pulmonary hypertension. 
This case supports the hypothesis that obstruction by anoma-

lous muscle bundles might be an acquired phenomenon in pa-
tients with VSD Echocardiography is very useful in diagnosing 
this anomaly in adult patients, in particular TOE is more accu-
rate to define the details of the pathology.
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