Double-Orifice Mitral Stenosis of Rheumatic Origin: Case Report and Literature Review
Abstract
Double-orifice mitral valve (DOMV) is an uncommon anatomical anomaly, which may be either congenital or acquired. In rheumatic heart disease, subvalvular fusion and leaflet remodeling can mimic a DOMV appearance, complicating the differential diagnosis. We present the case of a 40-year-old woman with severe DOMV mitral stenosis of rheumatic origin, confirmed histopathologically after mitral valve replacement. Transthoracic echocardiography revealed two distinct mitral orifices with commissural fusion, each with a valve area of 0.7 cm². The mean transmitral gradient was 14 mmHg, with pulmonary artery systolic pressure estimated at 55 mmHg. Given the high risk of leaflet rupture with percutaneous balloon mitral valvotomy, surgical valve replacement was performed, combined with a single-vessel coronary bypass. Postoperative recovery was uneventful. This case emphasizes the importance of distinguishing congenital from acquired DOMV, as management and prognosis differ significantly. Advances in three-dimensional echocardiography and surgical outcomes in DOMV are also discussed.
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Introduction
Double-orifice mitral valve (DOMV) is a rare morphological anomaly defined by the presence of two separate valvular orifices, typically divided by a fibrous or muscular bridge. First described in the 19th century [1], it can be congenital—an embryological malformation often associated with other cardiac anomalies—or acquired, usually secondary to rheumatic heart disease (RHD) [2]. Its estimated prevalence is <0.1% in echocardiographic series [3].
Congenital DOMV may remain asymptomatic or present with mitral regurgitation or stenosis, whereas acquired forms are generally linked to post-inflammatory remodeling and commissural fusion [4,5]. Distinguishing congenital from acquired DOMV has crucial clinical implications, as treatment strategies and prognosis differ.
Here, we describe a case of severe rheumatic DOMV stenosis in a 40-year-old woman, highlighting the diagnostic challenges and reviewing current literature on congenital versus acquired forms.
Case Report
A 40-year-old woman, diabetic, with a history of recurrent childhood pharyngitis, presented with progressive exertional dyspnea (NYHA class III) and angina (CCS class III). She had experienced dyspnea for five years, with recent worsening.
Clinical examination:
-Irregular pulse consistent with atrial fibrillation
-Diastolic murmur at the apex
-Loud pulmonary component of the second heart sound
Investigations:
· Electrocardiogram (ECG): atrial fibrillation with controlled ventricular response (85 bpm) (Figure 1).
· Chest radiograph: cardiomegaly with double right heart border, straightened left cardiac contour, and elevation of the left main bronchus ("rider’s sign") (Figure 2).
· 
· Transthoracic echocardiography:
· Thickened mitral leaflets with restricted mobility and calcified tips
· Double-orifice appearance of the mitral valve with commissural fusion (Figures 3 and 4)
· Valve area: 0.7 cm² per orifice
· Mean transmitral gradient: 14 mmHg
· Left atrial enlargement (area: 35 cm²)
· Pulmonary artery systolic pressure: 55 mmHg
· No significant tricuspid involvement
Differential diagnosis:
Congenital DOMV was considered unlikely, given the absence of associated congenital anomalies and childhood cardiac symptoms [6,7].
Acquired (rheumatic) DOMV was favored due to history of recurrent pharyngitis, echocardiographic evidence of commissural fusion, and leaflet calcification [1,2,8].
Management:
Given the high risk of leaflet tear with percutaneous valvuloplasty, surgical valve replacement was recommended. Coronary angiography revealed significant proximal LAD stenosis, requiring concomitant bypass grafting.
The patient underwent successful mitral valve replacement with mechanical prosthesis and single-vessel CABG. Postoperative recovery was uneventful, and she was discharged on day 7. Histopathology of the excised valve confirmed rheumatic etiology, with fibrosis, calcification, and inflammatory changes.
Discussion
1. Congenital DOMV: A Developmental Anomaly
Congenital DOMV is a rare malformation, typically associated with atrioventricular septal defects or other complex congenital anomalies [6]. Three main anatomical subtypes have been described: (i) complete bridge, (ii) fenestrated type, and (iii) tunnel type. Clinical manifestations range from asymptomatic incidental findings to significant mitral stenosis or regurgitation [7]. Two- and three-dimensional echocardiography are the cornerstones of diagnosis, with surgical repair indicated in hemodynamically significant lesions [9].
2. Acquired DOMV in Rheumatic Heart Disease
Acquired DOMV is most often seen in the context of rheumatic mitral stenosis [1,2]. Commissural fusion, fibrosis, and calcification create an irregular double-orifice appearance. Unlike congenital DOMV, it is not associated with additional malformations. Echocardiographic features suggesting acquired origin include:
-Commissural and subvalvular fusion
-Irregular, asymmetric orifices
-Leaflet calcifications
-Absence of congenital anomalies [8]
Histopathological confirmation remains the gold standard. Management follows that of rheumatic mitral stenosis: percutaneous balloon mitral valvotomy (PBMV) in selected patients with favorable valve morphology, or surgical valve replacement in heavily calcified or high-risk valves [3,4].
3. Distinguishing Congenital vs. Acquired Forms
	Criteria
	Congenital DOMV
	Acquired (Rheumatic) DOMV

	Clinical history
	Often congenital anomalies, childhood diagnosis
	Recurrent pharyngitis, rheumatic fever history

	Valve morphology
	Symmetric, regular division
	Irregular, calcified, commissural fusion

	Associated anomalies
	Frequent
	Rare

	Histopathology
	Normal or immature tissue
	Fibrosis, calcification, inflammation


4. Advances in Imaging and Management
Three-dimensional echocardiography has improved the morphological assessment of DOMV, providing detailed visualization of valve anatomy [9,10]. Recent studies highlight the role of surgical repair or replacement, with outcomes depending on etiology and valve pathology [11]. In rheumatic DOMV, PBMV may be attempted in selected cases [3,4], but surgical replacement remains the standard when leaflet calcification or subvalvular disease is extensive [8].

Conclusion
This case illustrates a rare presentation of double-orifice mitral stenosis of rheumatic origin. Careful clinical and echocardiographic evaluation, supported by histopathology, is essential to distinguish congenital from acquired DOMV. This distinction carries important therapeutic implications, as management ranges from conservative follow-up or repair in congenital cases, to valve replacement in rheumatic disease. Incorporation of advanced imaging and awareness of this entity may improve diagnostic accuracy and patient outcomes.
Abbreviation:
DOMV: Double-orifice mitral valve
CCS: Canadian cardiovascular society
NYHA: New York Heart Association  
ECG: Electrocardiogram
LAD: Left Anterior Descending artery
CABG: Coronary Artery Bypass Graft
PBMV : percutaneous Balloon Mitral Valvotomy
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Figure 1: Electrocardiogram showing atrial fibrillation with a controlled ventricular rate of 85 bpm.



[image: C:\Users\hp\Desktop\WhatsApp Image 2022-10-26 at 22.21.34.jpeg]Figure 2: Frontal chest radiograph showing rightward prominence of the right heart border with a double-contour appearance, elevation of the left main bronchus ("rider's sign"), and a straightened left middle cardiac silhouette.

[image: Capture d'écran 2025-07-13 222314]Figure 3: Transthoracic echocardiographic image showing the double-orifice appearance of the mitral valve (red arrow).



[image: Capture d'écran 2025-07-13 222430]Figure 4: Color Doppler echocardiographic image demonstrating two distinct mitral inflow jets (red arrow).
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