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Case report: Echocardiographic diagnosis of double orifice mitral valve in an asymptomatic woman
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Double orifice mitral valve (DOMV) is a rare congenital anomaly that is often associated with cardiac malformation. Valve dysfunction usually presents in childhood; therefore, most cases are diagnosed with DOMV in childhood. Its prevalence and prognostic relevance in adulthood are unknown. Here, we report a case of a 38-year-old woman who presented to the outpatient clinic with an abnormal electrocardiogram and was found to have an isolated double orifice mitral valve malformation on transthoracic echocardiography. Echocardiography is the diagnostic tool of choice for patients with double orifice mitral valves. We should familiarize ourselves with the echocardiographic features of DOMV in order to improve the detection.
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Introduction

Double orifice mitral valve (DOMV) is an extremely rare congenital anomaly that may be due to inadequate fusion of the endocardial cushions during embryonic life, resulting in two separate orifices of the mitral valve into the left ventricle, and can be classified into 3 types: complete bridging, incomplete bridging, and hole type (1). Other structural cardiac abnormalities are usually associated with them and isolated DOMV is rarely present (2). Here, we report an incomplete bridging type of DOMV in an asymptomatic woman.



Case presentation

A 38-year-old asymptomatic woman with a previous history of subclinical hypothyroidism and long-term use of sodium thyroxine presented to the outpatient clinic with “abnormal ECG for 1 year.” No heart murmur was detected. The short axis view showed two oval-shaped orifices, one large and one small, aligned left and right, with the small hole tendon not visible (Figure 1A). Color Doppler examination showed two bundles of blood flow across the orifice. There was no mitral stenosis (MS) and trivial mitral regurgitation (MR) (peak mitral E wave velocity = 97.2 cm/s, peak gradient = 4 mm Hg, peak mitral A wave velocity = 47.4 cm/s, peak gradient = 1 mm Hg). The remaining valvular structures were not significantly abnormal, and the tricuspid valve had mild regurgitation. The left ventricular ejection fraction and diastolic function were normal. In addition, no other cardiac structural abnormalities were detected. The transesophageal echocardiogram (Figures 1B, C) was consistent with the transthoracic echocardiogram, and the diagnosis of congenital heart disease was confirmed as DOMV. Additional movies are available in the Supplementary material.
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FIGURE 1
 (A) Short axis of echocardiogram image. (B) Transesophageal echocardiogram. (C) Transesophageal echocardiogram.




Discussion

Double orifice mitral valve is an extremely rare congenital anomaly, first reported by Greenfield (3). The etiology of this disease remains unclear. Some scholars believe that DOMV may result from the inadequate fusion of the endocardial cushions during embryonic development (4). Others suggest that it may be related to interstitial abnormalities and atrioventricular sulcus folding abnormalities during endocardial cushion formation in valve tissue or abnormal development of the ventricular myocardium (5). But a small portion is acquired, and when mitral annular calcifications affect the second scallop of the anterior and the posterior leaflet, the mitral valve orifice may split into two, leading to DOMV (6). In addition, iatrogenic interventions are also potential causes of DOMV. As described by Alfieri, DOMV can occur after “edge-to-edge” mitral valve repair, a technique that specifically refers to the suturing together with the middle scallops of the mitral leaflets, which then form a double-barrel opening (7, 8). Due to its rarity, epidemiological data are lacking. Previous retrospective studies and autopsy reports have found the prevalence of DOMV to be between 0.01 and 0.1% (1, 9, 10).

The anatomic feature of DOMV is an accessory bridge of fibrous tissues extending from the center of the posterior mitral valve to the anterior valve dividing the mitral valve into two orifices. DOMV is classified into three types: complete bridge, incomplete bridge, and hole types, with complete bridges accounting for 15% of DOMV and the remaining two accounting for 85% (10, 11). This case was diagnosed as an incomplete bridge type. Moreover, DOMV rarely occurs as an isolated anomaly but is commonly combined with other malformations including atrioventricular septal defect, aortic stenosis, patent arterial duct, and tetralogy of Fallot (12, 13). Therefore, DOMV is usually detected in early childhood. Nevertheless, its prevalence and prognostic relevance in adulthood are unknown. Approximately half of DOMV patients are functionally normal and usually have no obvious signs and symptoms, thus predisposing them to underdiagnosis. In this study, DOMV was also found incidentally.

The ultrasound presentation of DOMV in adults is characteristic. Specifically, two left-right aligned orifices are visible at the level of the short axis of the parasternal mitral valve, showing the typical “spectacle sign.” In the left apical two-chamber view, two orifices exist in the mitral valve, exhibiting the typical “seagull sign” (14). Doppler examination reveals that each valve orifice obtains a corresponding diastolic flow. The present case demonstrates the superiority and importance of echocardiography for the accurate diagnosis of DOMV. In addition, echocardiography can also detect other combined malformations or secondary changes, which can provide a basis for clinical decision-making.

Treatment and prognosis of DOMV depend on the type and severity of mitral valve insufficiency. When it is an isolated DOMV, no management is required with a favorable prognosis (15). Surgical valve repair or replacement (16) should be performed when significant stenosis or insufficiency is present, according to the cause of the lesion and intraoperative exploration findings (17). If associated with other intracardiac or extracardiac malformations, the corresponding lesion should be treated and the DOMV should be managed appropriately. In our case, no significant changes in the structure and function of the heart were observed during the 2-year follow-up, making it unnecessary for this patient to receive treatment. Additionally, we do not intend to take a longer follow-up.



Conclusions

Double orifice mitral valve does not necessarily have clinical symptoms and signs to draw clinical attention. Therefore, this case report aims to raise awareness of this rare entity and provide all patients with the opportunity for correct and timely diagnosis and appropriate management.
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