
BACKGROUND

Supramitral ring is a rare congenital anomaly causing left ventricular inflow obstruction and
congenital mitral stenosis. It may occur as part of Shone’s complex or in association with
other congenital anomalies such as ASD, VSD, PDA, and PAPVR. Although minimally invasive
and robotic-assisted mitral surgery is increasingly performed in adults, its use in complex
congenital cardiac pathologies remains limited.
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CASE PRESENTATION

A 20-year-old male presented with:
• Progressive exertional dyspnea
• Palpitations
Medical history:
• Previous PDA ligation during childhood
Transthoracic Echocardiography
• Supramitral ring 
• Severe mitral stenosis
• Mitral gradient: 39/19 mmHg
• Pulmonary artery pressure: 45 mmHg
Preoperative CTA Findings
• Right upper PAPVR 
• Persistent left superior vena cava 
• Right external iliac artery atresia
• Robotic-assisted minimally invasive surgery was planned.

DISCUSSION

Supramitral ring is a rare cause of congenital mitral stenosis and is most commonly
associated with Shone’s complex or other congenital cardiac anomalies (1–3). Adult
presentation is uncommon, and the literature regarding minimally invasive management of 
this pathology remains limited.
Multimodality imaging plays a critical role in both diagnosis and surgical planning. 
Transthoracic and transesophageal echocardiography are essential for identifying the
supramitral membrane and evaluating the degree of mitral inflow obstruction, while cardiac
computed tomography may reveal associated congenital and vascular anomalies that can 
significantly influence operative strategy (2,3). In the present case, preoperative imaging
enabled identification of concomitant PAPVR, persistent left superior vena cava, and iliac
arterial atresia, all of which altered the cannulation and operative plan.
Robotic-assisted minimally invasive surgery may represent a feasible option for selected
adult patients with complex congenital cardiac anomalies when meticulous preoperative
planning and individualized surgical strategies are employed.
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Figure 1: Reconstructed CTA image of the iliac arteries (a) and CTA image 
showing the persistent left superior vena cava and right upper pulmonary 

vein draining into right superior vena cava (b).

CONCLUSION

Robotic-assisted minimally invasive cardiac surgery is increasingly expanding into complex
pathologies. While isolated ASD and VSD repairs are more commonly performed with
minimally invasive techniques, the application in combined or complex congenital lesions
remains limited. With advancements in technology and surgical techniques, and especially
with careful preoperative planning, these complex pathologies can also be managed safely
using minimally invasive methods.

OPERATIVE TECHNIQUE

• Left internal jugular venous and left femoral arterial + venous cannulation were
performed under TEE and ultrasound guidance. 

• Right mini-thoracotomy and robotic port placement were utilized. 
• PAPVR was repaired using a double pericardial patch technique redirecting the

anomalous pulmonary vein into the left atrium. 
• A thick multilayer supramitral membrane causing severe mitral inflow obstruction was

identified. 
• The membrane was completely resected with sharp and blunt dissection. 
• Saline testing demonstrated good leaflet mobility without significant mitral regurgitation. 

Operative Data

• CPB time: 189 min
• Cross-clamp time: 79 min

Postoperative TEE

• Mitral gradient reduced to 10/5 mmHg
• Unobstructed pulmonary venous drainage into the left atrium 
• The postoperative course was uneventful, the patient was discharged on postoperative

day 5.

Figure 2: Intraoperative TEE image demonstrating supramitral ring and
mitral inflow obstruction.


