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Descrição do Produto


Transatrial Relief of Diffuse Subaortic Stenosis After Ventricular Septa1 Defect Closure Serafin Y. DeLeon, MD, Michel N. Ilbawi, MD, Rene A. Arcilla, MD, Otto G. Thilenius, MD, PhD, Jose A. Quinones, MD, Elise C. Duffy, MD, and Rabi F. Sulayman, MD The Heart Institute for Children, Christ Hospital and Medical Center, Oak Lawn; Divisions of Cardiovascular-Thoracic Surgery and Cardiology, The Children’s Memorial Hospital; and Departments of Surgery and Pediatrics, Northwestern University Medical School, Chicago, Illinois



Transatrial enlargement of the left ventricular outflow tract for serious obstruction was performed in 3 patients with previous ventricular septal defect closure. Two patients had recurrent subaortic stenosis as resection had already been performed at initial operation. In all patients, the obstruction was located below the ventricular septal defect patch. Patch enlargement of the left ventricular outflow tract was carried out by opening the ventricular septal defect patch through the tricuspid valve and



extending the incision downward through the area of obstruction and the left ventricular body. All patients had uneventful postoperative course and effective relief of left ventricular outflow tract obstruction. We feel that the approach is simple and effective; it avoids a right ventriculotomy and provides a viable option in certain patients with left ventricular outflow tract obstruction. (Ann Thorac Surg 1990;49:429-34)



E



ffective relief of diffuse obstruction of the left ventricular outflow tract requires an aggressive surgical approach. Aortoventriculoplasty [14], left ventricular apicoaortic conduit insertion [5-71, and modified Konno procedure have been used. The modified Konno procedure [8, 9)consists of opening of the infundibulum of the right ventricle, patch enlargement of the conal septum, and closure of the infundibular incision with or without a



patch. Although only a limited number of modified Konno procedures have been reported, it is preferable because the native aortic valve is preserved. The use of a prosthetic valve as in aortoventriculoplasty or in ventriculoaortic conduit insertion is avoided. In the last 3 years, we have successfully performed eight left ventricular outflow tract enlarging procedures. In three of these, a subaortic ventricular septal defect has



Table 1 . Clinical Summary Cardiac Catheterization ( C ) or Echocardiography (E) Pressure Patient No. 1



2



3



a



NO.



c1



Age (yr)



LVOT LV RV OG Gradient Qp/ Qs (mm Hg) (mm Hg) (mm Hg) (mm Hg)



6 mo 2.3:l 5 yr 7 Y‘ 3 yr 1.71



44/8



C2, E E C1



46/13



110/20



C2



5yr



40180



105112



10



C3



9yr



70/12



140/20



20



55/10 29/9



NA 107/15 130/6



NA 30 50



C1 C2 C3



1.5 mo 4.9:1 1.5 yr 5yr



90110



NA 20-40 64-70



...



40



Initial Operation (age)



Final Operation (age)



Postop LVOT Echo Gradient (age)



Outcome



VSD patch closure; LVOT patch None Well at 1 yr SAS resection (7 Yr) (2 mo) (16 mo) VSD closure”; LVOT patch; None Well at 1 yr SAS resection RV stenosis (7 mo) resection (3 Yr) (9 Yr) VSD patch LVOT patch None Well at 6 mo closure (5 Yr) (2 mo) (6 mo)



Edges of ventricular septal defect closed (probably septal leaflet of the tricuspid valve partially closing the defect).



LV = left ventricular; LVOT = left ventricular outflow tract; NA = not available; OG pulmonary to systemic blood flow ratio; RV = right ventricular; SAS = subaortic stenosis;



=



outflow gradient of the left ventricle; VSD = ventricular septal defect.



Qp/Qs =
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Ann Thorac Surg 1990;49:429-34
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Fig 1. ( A ) Left ventriculograms of the 3 patients. (A) (Patient l . ) The area of ventricular septal defect closure (arrows)and left ventricular outflow narrowing located proximal to the ventricular septal defect are shown. ( B ) (Patient 2 . ) The tricuspid pouch is seen covering the ventricular septal defect. (Cj (Patient 3 . ) The V S D patch (arrows)and tricuspid pouch are shown.



been previously closed followed by progressive left ventricular outflow tract narrowing. Instead of using the transventricular approach of the modified Konno procedure, we used a conal enlarging incision via a transatrial approach. These cases form the basis of this report.



Material and Methods Patients Three patients were referred to our service because of pronounced left ventricular outflow tract obstruction. The clinical summary is in Table 1. All patients had previous



perimembranous septal defect closure. Two patients also had resection of discrete fibromuscular tissue obstructing the subaortic area at the time of ventricular septal defect closure. In 1 patient, resection was done because of angiographic and echocardiographic diagnosis of subaortic stenosis, although a left ventricle-to-aorta pullback could not be done. In another patient, the ventricular septal defect was closed by approximation of the edges, probably part of the septal leaflet of the tricuspid valve, which was partially closing the defect. In all patients, left ventriculography showed the outflow tract obstruction located proximal to the ventricular
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C



D



Fig 2. Surgical technique (see text for description). ( A ) Incisions on the right atrium and conal septum. ( B ) Ventricular septal defect patch, and conal septum opened down to the left ventricular body. (C) New patch is being placed. ( D ) Left ventricular outflow enlarging patch in place and right atriotomy closed. (Ao = aorta; PA = pulmonary artery; SVC = superior vena cava.)



septal defect closure (Fig 1).Left ventricular outflow tract systolic gradients were 20,50, and 70 mm Hg. The patient with the 20-mm Hg outflow gradient who had resection at the time of ventricular septal defect closure also had a progressing right ventricular infundibular stenosis. In this patient, we decided to relieve both the right and left ventricular outflow obstructions because of high left ventricular diastolic pressure (20 mm Hg). Because of the angiographic appearance of the left ventricular outflow tract, recurrent nature of the obstruction in 2 patients, and hypoplasia of the outflow tract on intraoperative exploration, we felt that the obstruction could be best relieved in all patients by patch enlargement of the outflow tract.



Surgical Technique A midsternotomy incision was made. Cardiopulmonary bypass was instituted through an arterial cannula in the



distal ascending aorta and two vena cava cannulas inserted far apart through the right atrial wall. A left ventricular apical sump and moderate hypothermia (25" to 28°C) were used. The ascending aorta was cross-clamped and blood cardioplegia was given through the aortic root. Ice slush was also applied topically to the heart. Through an aortotomy, the aortic valve and subaortic area were assessed for the severity and length of the stenosis to determine feasibility of simple resection. Recurrent subaortic stenosis suggested a more severe form of obstruction, which was probably best treated with enlargement of the conal septum. A transverse right atriotomy was performed; an incision was made on the ventricular septal defect patch and extended downward through the area of obstruction and left ventricular body (Figs 2, 3). The incision could be extended upward to the tricuspid or aortic annulus. Remaining obstructive fibromuscular tis-
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aortotomy was closed, and additional blood cardioplegia was given at 15- to 20-minute intervals. The left ventricular outflow tract enlarging incision was then closed with a polytetrafluoroethylene patch using interrupted pledgeted sutures. The atriotomy incision was closed and the aortic cross-clamp removed. Rewarming, weaning from cardiopulmonary bypass, and sternotomy closure were done in the usual manner.



Results Except for a transient heart block in 1 patient, the postoperative course was uneventful. Echocardiography done at 2 to 7 months postoperatively showed no residual gradient across the left ventricular outflow tract (Fig 4). The patients are doing well 6 months to 1 year postoperatively.



Comment



A



B Fig 3. ( A) lntraoperative photograph of patient 1 showing the conal or interventricular septum (IVS) opened through a transverse right atriotomy and tricuspid valve. ( B ) The patch is in place. Muscle of Lancisi is seen with the tricuspid valve (TV) attachment. (IVC = inferior vena cava; SVC = superior vena cava.)



sues could be excised through the same incision. The aortotomy was helpful in protecting the aortic valve and in ensuring relief of the outflow tract obstruction. The



Simple resection of fibromuscular tissue causing diffuse left ventricular outflow tract obstruction carries high early and late mortality rates [lo, 111because of ineffective relief of the obstruction. A more aggressive approach such as aortoventriculoplasty (Konno-Rastan [1-4]), apicoaortic conduit insertion [ 5 7 ] , and modified Konno procedure [8, 91 is often necessary. However, the decision to simply resect the obstructing tissue or to use a more radical procedure can be difficult to make in borderline cases in which evaluation by angiography, echocardiography, and even operative inspection of the left ventricular outflow tract may not be easy. In these cases, simple resection followed later by a more radical procedure in the event of recurrence may be more appropriate. Although the modified Konno procedure has been reported in only a few cases [8, 91, it is preferable in the presence of a functional aortic valve without narrow aortic annulus. Aortoventriculoplasty and apicoaortic conduit insertion involve use of a prosthetic valve. Long-standing anticoagulation and possible replacement of valve prosthesis are avoided with the modified Konno procedure. Vouhe and colleagues [12] reported a more radical approach for resecting diffuse obstruction of the outflow tract in 2 patients. A longitudinal anterior aortotomy was performed, carried down through the annulus of the aortic valve at the commissure of the right and left cusps, and extended to the conal septum with a right infundibulotomy. After resection of the obstructing fibromuscular tissue, all incisions were closed primarily. This approach may be better than simple resection but may not effectively enlarge a hypoplastic left ventricular outflow tract. The transatrial approach for enlarging the left ventricular outflow tract also uses the principle of the modified Konno procedure. The major advantage is that it is simpler and it avoids a right ventriculotomy. The conal enlargement incision starts at the ventricular septa1 defect patch that already forms part of the outflow tract and is simply extended downward through the area of obstruction and to the left ventricular body; thus patching of the outflow tract is limited to only one area. We believe that there are a substantial number of
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A



B C Fig 4. (A) Preoperative echocardiogram (left) of patient 1 showing the narrowed left ventricular outflow tract (arrow). Postoperatively (right), the left ventricular outflow tract is wide open. ( B ) Preoperative and (C) postoperative echocardiograms of patient 3 showing similar appearance of the left ventricular outflow tract (0).( A 0 = aorta; LA = left atrium; LV = left ventricle; RV = right ventricle.)



patients who will be suitable for the transatrial approach. Newfeld and colleagues (131 reported a 20% incidence of ventricular septal defect in patients with discrete subvalvular aortic stenosis. The location of the fibromuscular obstruction is often below the ventricular septal defect [9]. Not uncommonly, the outflow obstruction is progressive



and becomes hemodynamically significant after closure of the septal defect as illustrated by our 3 patients. We feel that transatrial enlargement of the left ventricular outflow tract has merits and is a viable option in certain patients with diffuse left ventricular outflow tract obstruction.
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