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WRAPPING TAPE OPERATION (WTO) OF THE ASCENDING AORTA IN ITS POSTSTENOTIC DILATION AND CORRECTION OF THE AORTIC STENOSIS 
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N.M. Amosov National Institute of Cardiovascular Surgery of AMS of Ukraine (Kyiv)

 From January 01, 2005 to January 1, 2016, in the Institute Department for surgical treatment of acquired heart defects, an aortic valve replacement (AVR) in combination with a complex ascending aorta tape wrapping operation was performed in 141 patients for the aortic defect with prevalence of stenosis with the ascending aorta poststenotic expansion. Hospital mortality was 0.6%. Echocardiographic study showed that presurgical ascending aorta size was 48.5 ± 1,6 mm, at discharge – 40.4 ± 1,3 mm, and in a long-term period – 41.2 ± 1.8 mm. Based on the obtained clinical experience, we believe it appropriate to recommend the original method of AA tape wrapping from the non-coronary sinus root at their dilation (40 mm or more) in combination with the AVR with poststenotic AA dilation.
Objective. Studying of the clinical prospects of the surgical correction original method of the ascending aorta poststenotic aneurysms in the aortic stenosis correction. 
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 Materials and Methods
From January 01, 2005 to January 1, 2015, in the Institute Department for surgical treatment of acquired heart defects, an aortic valve replacement (AVR) in combination with a complex ascending aorta tape wrapping operation was performed in 141 patients for the aortic defect with prevalence of stenosis with the ascending aorta poststenotic expansion. There were 96 (68.1%) men and 45 (31.9%) women. The operated were at the age of 58.3 ± 5,2 (36 - 70). 97 (68.7%) patients referred to class IV of NYHA classification, and 44 (31.3%) - to class III.

 According to echocardiography data, all the operated had a chronic poststenotic dilation of the ascending aorta (48,5 ± 1,6 mm) without signs of dissection, also there was no information on cystomedionecrosis or Marfan syndrome. Echocardiographic value of sinus of Valsalva amounted to 37.9 ± 2.2 mm. Aortic valve +3 calcification was observed in 135 (95.7%) patients.
 All operations were performed under cardiopulmonary bypass and mild hypothermia of 28-34°С. Myocardial protection was carried out in pharmaco-cold cardioplegia. In recent years, preference is given to a combination of ante-retrograde cardioplegia with Kustadiol solution in combination with an external heart cooling. Access to the mitral valve was carried out through the transverse (136 patients) and longitudinal (5 patients) aortic incisions. With the size of the ascending aorta of about 5 cm, a sparing edge resection of AA was performed on the section line (111 - 78.7% of patients). 
All patients were performed strengthening of the sinuses of Valsalva with a monoteflon strip of 20 mm wide and 50 mm long in the non-coronary cusp area where the shock wave impact from the left ventricle was the greatest, and partly in the left and right coronary cusps areas. With this technique, aortic prosthesis fixation in the projection of the left and right coronary cusps was carried out by separate U-shaped sutures in the sub-annular position, and in the non-coronary cusp area it was embedded into the base of the fibrous ring outside the U-shaped suture (prolene 2-0) and further on the prosthesis cuff (71 patients). 
After tying 6-7 sutures conducted through the monoteflon strip, each suture was successively punctured through the sinus of Valsalva outwards to the monoteflon strip, but slightly higher than the previous fixing level. 

There was also used a modified variant of fixation - passing at first started in the non-coronary sinus area through the prosthesis cuff, then the suture ran through the fibrous ring and further through the partial sbarivanie of Valsalva sinus in the event of its dilation the suture ran on the outer wall of the aorta - to monoteflon, and was fixed there (70 patients). This method is more convenient and it can save about 10-12 minutes of anoxia time, compared to the initial method. 
 After the non-coronary sinus of Valsalva strengthening, 5-6 conducted stitches were fixed to the tape proximal end (nylon Johnson-Johnson, 10 mm wide), which was then used for the ascending aorta wrapping. The tape ran over the mouth and at the back of the left coronary artery, then it was additionally immobilized to AA in a projection of the junction of the left and right coronary cusps with a U-shaped suture, conducted from inside the aorta on a teflon gasket. This fixation allowed to accurately determine the tape passage along the rear top edge of Valsalva sinus of the left coronary cusp, eliminating its displacement and the effect on the left coronary artery mouth.
The first stage of the Valsalva sinuses strengthening completed with fixation of the spanned tape to the junction of the right and non-coronary cusps, i.e, to the initial position from which the tape fixation started (completed first circular turn). Subsequent tours (7-9) of the ascending aorta wrapping under tension (bandaging) have already been carried out at the stage of the patient warming with tours fixed together along the lines both closer to the lung artery and alternatively - closer to the transverse sinus edge. This technology was defined as wrapping tape operation (WTO) (figure).
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Figure. Scheme of the simple tape wrapping of the ascending aorta.

Over a period between1914-1915, 7 patients underwent modification - wrapping tape operation 2 - in which strengthening of the sinus area at the junction of the left and right coronary arteries was performed with the sinuses of Valsalva dilation more than 4.0 cm. To do this, 2 sutures were conducted from the cuff fixed prosthesis outwards with further fixation on the teflon strip and autopericard strip 3 x 3 cm, which is further fixed to the bandage tape, which thus enabled strengthening of the sinuses of Valsalva on this side. According to echocardiography - resizing of the Valsalva sinuses: before surgery 41,7 ± 0,7 mm, at the time of discharge - 36,3 ± 0,5 mm. 

Both double-leaf prostheses (Carbomedics, St. Jude Medical, On-X, Edwards-Mira) (n = 139) and monodisc ones (n = 2) were implanted in the aortic position. Aortic cross-clamping time was 67.1 ± 6,5 minutes. Irrevocable blood loss was in the range of 400.0 ml, which allowed to completely eliminate the use of donor blood and its components in 43 (30.4%) patients both during the operation and the postoperative period. No cases of bleeding were noted during manipulations on the aorta or specific complications associated with the reconstruction of non-coronary sinus of Valsalva and ascending aorta wrapping procedure. 
 Results and Discussions
 Out of 141 patients successively operated on by the given technique one died at the hospital stage (hospital mortality - 0.6%). The reason was multiple organ (respiratory) failure against the pronounced kyphoscoliosis background. The dose of inotropic support (dobutamine) for all patients was within 3-4 mkrg / kg / min within 48 hours after surgery. The patients were extubated within 7.1 ± 1.3 hours after the operation. Patients without complications were discharged for further rehabilitation on 9.3 ± 2,1 day after surgery after a stay in the intensive care unit within 48-72 hours. Echocardiographic study showed that before surgery the ascending aorta size was 48,5 ± 1,6 mm, at discharge - 40,4 ± 1,3 mm, and in a long-term period - 41,2 ± 1,8 mm, whereas the sinus of Valsalva diameter preoperatively was 38,5 ± 1,4 mm, at discharge - 34,7 ± 1,8 mm and in a long-term period - 34,8 ± 1,7 mm.

129 patients (93.1% of those discharged) during 7,1 ± 0,6 period of postoperative follow-up showed no specific complications associated with the non-coronary sinus of Valsalva reconstruction and ascending aorta. 115 (82.1%) patients showed good, and satisfactory results. 4 (4.1%) patients died for reasons not related to the correction of defects.

 Discussion

 Correction of the ascending aorta poststenotic dilation in case of aortic valve replacement is an important aspect in the acquired pathology surgery [1-5]. Along with operations for ascending aorta prosthetics (Wheat, Benthall, "Button" -technice.), exoprosthetics surgery of the ascending aorta of Robiczek type has also found its realization, which allowed in some cases to radically correct the pathology with minimal risk of interference, good long-term results, minimal number of complications unrelated to vascular prosthetic endocarditis and anastomosis failure at this [1—3]. At the same time, a persistent search for an optimal replacement option continues in order to reduce the risk of hospital mortality and improve long-term results [4 - 9]. 
 Based on the obtained clinical experience, we believe it appropriate to recommend the original method of complex tape wrapping of the root and AA at their extension (40 -55 mm) in combination with the AVR with a moderate aneurysmal ascending aorta dilation. The technique allows to improve the AA morphometry, sinus of Valsalva, due to its non-coronary component, and likewise take prevention measures for aneurysm formation in the ascending aorta area in the long-term period. 

The technique is minimally invasive, inexpensive and allows to quite optimally normalize the AA parameters immediately at a hospital stage and keep them stable in the medium-term period.
As clinical experience is gained, you can more accurately assess the method reliability in the long-term observation period (15 years or more). 
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