Experience of surgical treatment of critical aortic coarctation in newborns 
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Critical coarctation of the aorta (CoA) is congenital heart disease (CHD) in which severe heart failure with threat of life is accompanied[3,4].  CoA is a relatively common defect that accounts for 5-8% of all congenital heart defects[1,2,3]. Approximately 40% of newborns with CoA have considerable degree of aortic arch hypoplasia, predominantly between the left carotid and left subclavian artery[4,5,6,7] . Optimal treatment of CoA with aortic arch hypoplasia is debatable due to possible recurrence of aortic arch obstruction[5,6] .
Purpose: To show results of surgical correction of the hypoplastic distal aortic arch in newborns in combination with coarctation of the aorta or in newborns with isolated coarctation.
Materials and Methods: 55 newborns with a diagnosis of  critical coarctation of the aorta were operated in the cardiovascular department of Odessa Regional Children’s hospital from 2004 to 2015. The average weight of patients was 3.42 ± 0.18 kg, and the mean age – 14.24 ± 1,83 days. 12 (21%) newborns were hospitalized with mechanical ventilation with symptoms of heart and respiratory failure. Coarctation was diagnosed based on clinical and instrumental methods: electrocardiography (ECG), chest radiography, transthoracic echocardiography and  5(9%) patients underwent CT scan with contrast for detailization defect anatomy. 32 ( 58%) patients have preductal CoA, 23 (42%) patients have ductal coarctation. 25(45,5%) patients have considerable degree of the hypoplastic distal aortic arch. Carotid-subclavian artery index (CSAI) was measured:the ratio of the aortic arch diameter at the left subclavian artery, to the distance between the left carotid artery and the left subclavian artery. The mean values ​​of CSAI for surgery was 1,33 ± 0,3 (ranging from 0.82 to 1.55), we considered aortic arch hypoplasia if the value was less than 1.5. We determined the rate of the aortic arch diameter to body weight. The average rate for the operation was 1.45 mm / kg and diameter segments of aortic arch before the operation were: “A” - 2,2 ± 0,4mm (Z-score -3,63); "B” - 4,45 ± 0.3 mm (Z-score -5,51); “C” - 7,7 ± 0.8 mm.
The most frequent concomitant CHD was patent ductus arteriosus(PDA) - 43 (78%) patients. The presence of associate defects are presented in Table 1. Surgery was performed using intravenous anesthesia. Access when executing in all cases was left-sided thoracotomy in 4 intercostal space. All procedures were performed through left-sided thoracotomy in the fourth intercostal space.
	Associate CHD
	Amount

	PDA
	43

	ASD
	8

	VSD
	27

	Single ventricle
	2

	Unbalanced AV canal
	2

	Subaortic stenosis
	1

	DORV
	1


Different methods of aortoplasty was performed depending on hypoplasia segments of aortic arch.In severe hypoplasia segmet B of the aortic arch in 25  cases were perfomed plasty of  the distal aortic arch by modification Amato method [7]. In hypoplasia segment A in 53 (96%) patients were perfomed resection of the aortic isthmus with extended end-to-end anastomosis. In one case, against the background of pulmonary edema, patient underwent Waldhausen procedure due to long segment A hypoplasia (35mm). In another case, was used extended end-to-end anastomosis and reimplantation of the left subclavian artery to the descending aorta. 20 patients (36%) with large ventricular septal defects or single ventricle and high pulmonary hypertension, first underwent pulmonary artery banding, and only then, after hemodynamic stabilization, operation include plasty of  the distal aortic arch and extended end-to-end anastomosis.
Results and Discussion: All newborns survived the procedure well. Using these methods were achieved in the aorta pulsatile blood flow. On the control echocardiography after surgery recorded a significant enlargment of the aortic arch segments: "A" - 8,33 ± 0,52mm (Z-score 2,59); "B" - 7,38 ± 0,44mm (Z-score -0,29); "C" - 8,22 ± 0,55mm. CSAI after surgery was 2.05 (from 1.82 to 2.24). The residual systolic gradient on aortic isthmus averaged 15,4 ± 2,5mm Hg. Recoarctation of the aorta has occurred in 3 (5,4%) patients year after surgical correction (systolic gradient in the segment A more than 50mm Hg). 2 patients underwent endovascular balloon dilatation and 1 patient underwent palliative stenting. Also, two patients with moderate hypoplasia of segment "C" after plasty of  the distal aortic arch in the control echocardiography recorded moderate enlargement of this segment of 6 and 7 mm, respectively  to 8 and 8,5mm after correction. 1 (1.8%) patients with CoA was operated against the background of nosocomial pneumonia in the postoperative period died from multiple organ failure 15 days after surgery. We observed 54 children from 3 months to 9 years (mean 4y.5mos. ± 2,1mos.). After 6 months after surgery the average segments of aortic arch were as follows: "A" - 9,31 ± 0,44mm; "B" - 9,78 ± 0,53mm; "C" - 10,15 ± 0,35mm, 2 years, respectively: "A" - 11,21 ± 0,38mm; "B" - 9,89 ± 0,43mm; "C" - 11,14 ± 0,56mm. In all cases, plasty of  the distal aortic arch by modification Amato method used only wall of the aorta, which further ensured its growth in the area of ​​anastomosis and  recurrence of obstruction wasn’t observed. Segments of aortic arch had  a tendency for growth in comparison with ascending aorta, specifically: 29% after 6 months, and 13% more after 2 years postoperatively. The residual systolic pressure gradient on aortic isthmus is an average of 6 months and 2 years, accordingly: 14 ± 2,5mm Hg and 11,5 ± 3,1mm Hg.
Conclusions:

1)Surgical correction of severe distal aortic arch hypoplasia with one-stage resection of aortic coarctation using the modification Amato method is the operation of choice.

2)There was no recurrent aortic obstruction in a two year period after the surgical correction.
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