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ABSTRACT



For the purposes of this review is to see what treatments are available for atrioventicular septal defect from all over the world and which will be recognised and the outcomes reviewed. During this review we will be looked at different peoples studied to help us to come to a conclusion. While doing this research we have recognised that the most popular treatment has to be the single and double patch.
It has been evident throughout the writing of this review that AVSD is highly frequent, and much more so in infants born with defective chromosomes, the majority of which are observed in Down syndrome. Early detection of AVSD is essential in order to administer the proper treatment and supportive therapy, as well as to schedule timely surgical repair.
Both one-patch and two-patch approaches are safe and repeatable surgical treatments with minimal mortality and acceptable mid-term results. As a result, the operation should be done as quickly as it could to avoid pulmonary hypertension and other preoperative problems.
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INTRODUCTION



[bookmark: _Int_Gla7iAab]This is a research on literature review available on what are the treatment methods for atrioventricular septal defect (AVSD) in new-borns and toddlers. AVSD is a cardiac abnormality in which there are gaps between chambers on the right and left sides of the heart and the valves that manage blood circulation between these chambers may not be developed properly. Identifying symptoms of AVSD include; difficulty breathing or rapid breathing, wheezing, fatigue, lack of appetite, poor weight gain, pale skin colour, bluish discoloration of the lips and skin, excessive sweating, irregular or rapid heartbeat, swelling in the legs, ankles and feet also known as oedema.
AVSD is been recognised all over the world. It is first noticed in babies while still in the mother’s womb. Then when they are born they are monitored very closely. These children do not have a long life expectancy.  We want to see what treatments are there available for these children that will give them time and buy them time to live slightly longer.    
During this research processes information will be gained from well recognised website Google scholar.
Aim of this review is to see what treatments there are for AVSD in new-borns and toddlers. Also, what treatment is most successful.


	





METHODOLOGY 
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21


We used Google Scholar to get these searches. In the search box we typed in treatment avsd in newborns and toddlers 



         STRUCTURING LITERATURE REVIEW
	AUTHOR/ DATE
	Aim
	TYPE
	SUMMARY

	STRENGTH

	Olariu et al
07/07/2021
	to determine the surgical difficulties and treatment outcomes for various kinds of AVSD in individuals with Down syndrome versus those without Down syndrome
	Quantitative 62 patients
	The surgical outcomes were good, although a significant proportion of youngsters with AVSD did not receive surgical care. In Romania, patients had insufficient access to heart surgery, making late diagnosis a significant risk factor for a poor prognosis.
	Small sample size 

	Misumi et al 
1993
	To see different types of AVSD
	Quantitative 10 patients
	All 10 patients went under valve repair and 3 of them died
	Small sample size

	Xuan et al.
28/08/2000
	To access early and late outcomes in patients that are going through treatment at a single heart centre
	Quantitative 52 patients
	findings show that all types of complete AVSD can be successfully corrected at a relatively young age. In order to prevent pulmonary hypertension and other prior issues, the surgery should be done as soon as possible.
	Small sample size

	Kim et al
08/04/2022
	investigated the clinical outcomes and the impact of band thickness on result in individuals with full atrioventricular septal defect following pulmonary artery banding.
	Quantitative 133 patients
	133 patients who underwent repair or Pulmonary Artery Banding as an initial operation pursuing biventricular repair for complete AVSD
	Middle sample size

	Wu et al
01/06/2022
	The study establishes personalised treatment for various reasons and investigates the main causes of surgical extubation challenges in paediatric patients' newborns and toddlers with congenital cardiac disorders.
	Quantitative 4791 patients
	75 paediatric patients were found, of whom 35 had pulmonary infections, 23 had airway stenosis, and 17 had diaphragmatic dysfunction. Following a customised treatment plan, all the patients were successfully weaned off the ventilator.
	Large sample size

	Laura et al
2020
	To compare the long-term results, including as mortality and treatment success rates, following complete atrioventricular defect repair using double patch and single patch procedures, and to pinpoint the risk factors for poor results.
	Quantitative 273 patients 
	CAVSD using the MSP and DP procedures showing that any surgical approach can result in a successful repair. Regardless of the repair method used, long-term survival is high following CAVSD repair, with an estimated 92 percent of patients still living after 15 years.
	Large sample size

	Lakshmivenkateshiah et al 
2020
	To place attention on the different complicated defects where it is frequently impossible to reconstruct the body with two functional ventricles.
	Quantitative
	[bookmark: _Int_XmbfVt3Q]The majority of these illnesses will require a unified single ventricle pathway of palliative procedures regardless of the underlying anatomical problems in order to continue living. .
	1 sample 

	 Wong
2021
	The current approaches to treating CHD is the main aim of the paper.
	Quantitative
	[bookmark: _Int_RjtaPY2Z]Since it might be challenging to detect the accompanying problems during pregnancy, congenital heart disease is a dangerous condition that puts children's lives in danger. Despite the fact that many people associate the health issue with an early death, if doctors catch it in its early stages, it may be controlled.
	1 sample

	Asim et al
2021
	focuses on the development of the new diagnostic methods that have been available for these patients over the past few decades, as well as the underlying process causing down syndrome associated with CHD.
	Quantitative64% of the cases
	By doing routine check-ups and echocardiograms, genetic counselling can aid in monitoring the prognosis of illnesses in the case of DS kids who were previously born with CHD. Surgery may be recommended in extreme circumstances to aid with the disease's better treatment.
	Large sample size

	Karl et al
2020
	Atrioventricular septal defect (AVSD) is a complicated and rather common congenital heart abnormality. 
	Quantitative
	Without operative procedure, the outcome is often extremely poor. Most clinics now repair infancy, at 3-4 months of age. The atrium and ventricles are separated, and the common AV valves when divided are repaired.
	1 sample

	Nunn
2007
	Early surgical intervention is necessary due to the early development of heart failure in cases of complete AV canal.
	Quantitative128 patients
	Complete AV canal needs immediate surgical intervention due to the likelihood of serious and quickly resolved pulmonary hypertension, early start of heart failure, and tendency for recurrent respiratory problems.
	Middle sample size

	Geoffrion et al
2018
	As time goes on, procedures are being performed on younger and smaller newborns to treat this issue before permanent cardiopulmonary alterations take place.
	Quantitative
	AVSD is a frequent and difficult surgical issue, particularly when linked to Tetralogy of Fallot.  It is also generally acknowledged that there are varied degrees of septal abnormalities across the AVSD spectrum, from full to incomplete.
	Small sample size

	George et al
2021
	Anatomy, physiology, clinical characteristics, associations, diagnostic, surgical management, complications, and outcomes of AVSD are discussed in this article.
	Qauntitative 38 patients
	A diverse set of congenital heart malformations known as atrioventricular septal defects affect 4 to 5 in every 10,000 newborns. About 50% of the individuals have Down syndrome, and they account for about 3% of all congenital cardiac abnormalities.
	Small sample size 

	Laksono
 et al
2022
	abnormalities in the atrioventricular septum When dealing with the tetralogy of fallot, a proper diagnosis is necessary before moving on to the radiological evaluation
	Quantitative
	. In order to effectively treat congenital cardiac abnormalities, particularly TOF cases, an adequate history taking, and accurate physical examination are required. It is a rare variation of Tetralogy of Fallot to have with a full AVSD, which is typically found in down syndrome individuals. In this kind of TOF, an abnormal atrioventricular valve with leakage is typically present.
	1 sample

	Тruba et al
2020
	Treatment methods and outcomes for correcting hypoplasia of a aortic arch in newborns with the entire form of atrio-ventricular septal defect
	Quantitative21 patients
	14.2 percent of fatalities have occurred in hospitals. Three newborns passed away, two passed away during the first round of repair, and one infant following the second stage. All the other babies who had a single-stage correction have made it out alive. AVSD and hypoplasia of the aortic arch were corrected. The children in the study group had a two-ventricular physiology. Children with an unbalanced AVSD.
	Small sample size

	Arvind et al 
2020
	The most frequent type of birth abnormalities is congenital heart defects. Most classic cases of this include inversion of the major arteries or obstructive complete anomalous pulmonary veins connection. Around one of these will be serious and require extremely early care.
	Quantitative
	Four to five percent of all congenital heart abnormalities are AVSDs. It accounts for about half of the congenital heart problems in this group and is the most frequent congenital heart abnormality reported in people with Down syndrome.
	1sample

	Tworetzky et al 1999
	find out whether echocardiography is a reliable preoperative diagnostic tool for children with significant congenital heart abnormalities requiring primary full repair.
	Quantitative 503 patients
	Only echocardiography was used for preoperative diagnosis in 412 of 503 children, who had surgery. In the echocardiogram alone group, there were nine major mistakes and ten minor ones, while in the echocardiography plus catheterization group, there were seven significant errors and five minor ones. In individuals with transposition of the great arteries, the most frequent form of mistake was incorrect identification of coronary artery anatomy. There was no surgical complication or death due to any errors in either group.
	Large sample size

	Zhang et al 2019
	[bookmark: _Int_r3A4wZ50]To look at the nutritional status of preoperative children with CHD and the main issues with nutrition maintenance in cardiac intensive care unit, on the basis of which it made recommendations for the future. 
	Quantitative
	One of the most widespread congenital malformations is CHD and many newborns and young children with CHD require cardiopulmonary bypass surgery.
	1 sample

	El-Rassi et al 2015
	The modified single-patch approach, often known as the "Australian" technique, was developed between 1997 and 2007.
	Quantitative
13 patients
	Concerns have been expressed concerning the potential for left ventricular outflow tract obstruction or atrioventricular valve distortion due to the lack of the ventricular septal patch, particularly in the event of a severe ventricular septal defect or if the defect extends superiorly.
	Small size sample

	Celik et al 2018
	Techniques to help is being used to treat atrioventricular septal defect before pulmonary vascular disease or congestive heart failure develop.
	Quantitative
	In comparison to the older children, atrioventricular septal defect repair had lower mortality and morbidity rates than in the newborn and early infant periods.  Early-life surgery death rates have decreased thanks to advancements in postoperative care, cardiac protection procedures, and surgery.
	1sample

	Ginde et al 2015
	An extended life expectancy, treatment success requirements, and risk factors involved with CAVSD repair at the facility.
	Quantitative 198 patients
	[bookmark: _Int_wOEPGuSc]Compared to the 2-patch procedure, the conventional 1-patch technique was used for repair on the majority of patients during the early surgical period. Most patients in the late surgical period received the 2-patch method. The modified 1-patch approach was not used on any patients for repair.
	Medium sample size 



DISCUSSION


Although the surgery results were encouraging, a considerable proportion of children with AVSD were not treated surgically. In the context of inferior access to cardiac surgery for patients in Romania, late diagnosis constituted a major risk factor for poor prognosis. Increased awareness is required to give early identification of AVSD and optimal surgical therapy before permanent pulmonary hypertension occurs (Olariu et al, 2021). With this approach, the patients might expect to live longer and have a higher quality of life.
After the mitral cleft repair, all children with incomplete type AVSD did well, with the additional opening remaining untouched (Misumi et al, 1993). In children with intermediate and total AVSD with left-sided atrioventricular valve regurgitation, various valve repair operations and prosthetic valve replacement were undertaken. Their overall surgical findings included hypoplasia of the common atrioventricular valve leaflets, aberrant chorda tendineae attachment, and papillary muscle dysplasia. These discoveries made valve plasty to manage cardiac leakage more challenging (Misumi et al, 1993).
Even in the situation of Down's syndrome, surgical treatment of full atrioventricular septal defects had outstanding results at a young age. All varieties of complete AVSD can be successfully healed at a young age. Both one-patch and two-patch approaches are safe and repeatable surgical treatments with minimal mortality and acceptable mid-term results (Xuan et al, 2020). As a result, the operation should be done as quickly as it could to avoid pulmonary hypertension and other preoperative problems (Xuan et al, 2020).
Since Lillehei and colleagues reported the first successful repair of entire AVSD utilising cross-circulation, the result following repair of complete AVSD has been considerably improved, with early death in most recent cases (Kim et al, 2022). Although the ideal timing of treatment is still being discussed, it is acknowledged that the defect may be better treated between the ages of 3 and 6 months prior to the onset of pulmonary vascular obstructive disease (Kim et al, 2022).
Additional factors that may influence weaning result must be confirmed in follow-up investigations. Finally, because new-born breathing difficulties are frequently unique due to neonates' congenital origin, these findings should be taken with care. When caring for such people, therapy considerations must be taken (Wu et al, 2022).
273 consecutive patients had complete AVSD repair, with 41 requiring reoperations and a competing risks analysis revealed no link between repair approach and reoperation or death (Fong, 2020). Considering competing risks owing to mortality. Non-Down syndrome and moderate or higher left atrioventricular valve regurgitation were predictors of reoperation. Although pulmonary artery banding was prognostic of death, it was highly linked with earlier surgical eras. The survival following double patch and modified single patch repair of complete AVSD is comparable, showing that either repair approach may be used safely.
[bookmark: _Int_YJbeodz8][bookmark: _Int_ZXfRg6Oh]Before they make the diagnosis and determine the course of therapy, they must take into account the following elements in addition to the anatomy of the heart valve structure. A few unusual defects may be suitable to correct, however the majority of defects require graded palliative procedures. Since these patients have a positive long-term outlook, every effort should be taken to identify them as candidates for correct surgery (Lakshmivenkateshiah et al, 2020).
Pacemakers and cardio-verter defibrillators are typical devices used to minimise the symptoms of CHD and prevent patients from dying or developing further issues (Wong, 2021). For people suffering from arrhythmia, a pacemaker is utilised to help the heartbeat more consistently. Pacemakers are being used by CHD patients to keep the pace of their heartbeat under control. Given these and other prospective ways that have yet to be shown beneficial, researchers must assess the efficacy of existing ways of treating CHD and encourage the development of new ones to enhance the lives of those affected.
CHD is a complex disease that responsible for 50% of all DS patients (Weijerman et al, 2008). AVSD in DS is found to be very heterogeneous in character, with the greatest frequency of all DS-associated-CHD groups. Approximately 64% of AVSD cases relate to a genetic condition, whereas 36% are non-syndromic cases (Digilio et al, 1998). Syndromic AVSD is further divided into instances with chromosomal defects and those with monogenic disease (Asim et al, 2021).
Although the Nunn repair is our preferred procedure, other operational strategies have been used effectively in the past (Karl, 2020). All of the approaches offered are technically challenging. The outcomes of hundreds of surgeries imply that the natural history of this disease has been greatly improved.
The repair of 128 patients with a full atrioventricular canal by a single surgeon utilising a modified single patch approach is demonstrated (Nunn, 2007). Mortality after 30 days was 1.6%. These patients' follow-up has revealed no occurrences of a major remaining ventricular septal defect, a mitral valve reoperation rate of 2.3 percent, or left ventricular outlet blockage requiring resection during the follow-up period (Nunn, 2007). In order to shed light on late valve function and left ventricular outlet obstruction in all groups, comparisons are made between these results and the author's personal knowledge with repair of complete atrioventricular canal to use a two-patch technique (46 cases) and repair of partial atrioventricular canal 126 cases (Nunn, 2007).
The Nunn or Australian approach, as it is often called, is discussed in this study along with its history, surgical foundations, procedure, and results. According to studies comparing the modified single patch technique to the traditional single and double patch techniques, there is better perioperative and long-term mortality, good atrioventricular valve function preservation, no residual ventricular septal defects (VSDs), a low incidence of left ventricular outflow obstruction, preserved conduction, easy reproducibility, and no residual VSDs (Geoffrion et al, 2018). The Nunn method for full AVSD is applicable anywhere. Compared to similar methods, it needs less judgments on the shape, size, and arrangement of patches. This makes it possible to replicate results and teach new surgeons.
Since this problem was originally corrected, atrioventricular septal defect management has advanced dramatically. Good knowledge of the anatomy of the lesion, accurate preoperative diagnosis, including imaging, advancements in surgical technique, myocardial protection, and post-operative care are the main factors that have been taken into account for the improvement. The architecture, pathophysiology, clinical characteristics, associations, diagnosis, surgical management, complications, and outcomes of atrioventricular septal defects are discussed in this article (George et al, 2021).
When addressing this combination, meticulous surgical planning is required. Insufficient pulmonary valve function or persistent stenosis can occur as a result of careless surgical planning. Volume overload and right ventricular hypertension can aggravate tricuspid valve regurgitation, increasing pulmonary atresia pressure and exacerbating pulmonary valve insufficiency, particularly in patients who have had trans annular patch repair (Laksono et al, 2022).
The phased treatment is a more advantageous approach for individuals who have a full type of AVSD in addition to hypoplasia of the aortic arch because of good immediate and long-term outcomes. Hypoplasia of the aortic arch, severe regurgitation on the common atrio-ventricular valve, and severe heart failure all need for one-stage repair (Тruba et al, 2020).
Complete AVSD needs quick surgical correction, ideally before the baby becomes three months old. At 2 to 3 years old, AVSDs with no or little PAH and no or little VSD component may have surgical treatment. If they are linked to AV valve regurgitation that is more severe and early intervention can be necessary (Arvind et al, 2020). According to (GOV, 2022) babies who undergo surgical treatment for AVSD may experience lifetime problems, they are still not definitely cured. One of the issue is a leaking mitral valve, has to be the most frequent. This occurs once the mitral valve partially opens, allowing fluid to move in reverse through the valve. The leaky mitral valve may require surgical treatment because it makes the heart pump adequate blood to the entire body. A specialist of the heart should be consulted on a frequent basis to assess on the development of a child with an AVSD, prevent difficulties and rule out the possibility of additional health issues for later in life.
[bookmark: _Int_pJDULXvC]According to this study, regular diagnostic catheterization might not have been necessary because echocardiography is an acceptable preoperative diagnostic technique for the majority of children receiving primary full repair for significant congenital heart abnormalities (Tworetzky et al, 1999). Well according to (Gala, 2022) Children with CHD can benefit from the excellent diagnostic accuracy of echocardiography and computed tomography angiography (CTA). Specialists can learn more by combining CTA with echocardiography, particularly when cardiovascular is being seen.
Children with CHD frequently have preoperative poor nutrition as well as failure to flourish. Hypercatabolism and hypoanabolism that occur after cardiopulmonary bypass exacerbate this low nutritional reserve (Zhang et al, 2019). There is minimal research to support the current CICU feeding recommendations. In the initial postoperative phase, low protein and energy intake to fulfil needs continues to be the normal (Zhang et al, 2019).
In most instances, this modified single-patch procedure produced identical death rates, instant and long-term atrioventricular valve function, as well as left ventricular outflow tract obstruction outcomes as the conventional techniques (El-Rassi et al, 2015). But according to (Pan, 2014) Improved single-patch correction is a reliable and safe procedure for newborns with full AVSD. The outcomes are comparable to those of the two-patch method. 
[bookmark: _Int_WrGnUfS1][bookmark: _Int_aEVgOU4N][bookmark: _Int_HPBhIdKN]Corrective surgery is not recommended in patients younger than two months old, despite the fact that the time for AVSD correction has lately been pushed back to the early infant period (Celik et al, 2018). Patients that received corrective surgery at the age of 8 to 12 weeks showed positive outcomes, according to (Vida et al, 2016). Despite the fact that comparable studies have been done, our child was less than two months old and also had concomitant arch hypoplasia. Bilateral pulmonary artery banding and DA stenting was the original plan for our patient due to the substantial surgical risk associated with arch repair and pulmonary banding (Celik et al, 2018).
[bookmark: _Int_RxMrkb8p][bookmark: _Int_bB0OnQ8k]Individuals who had surgical treatment of CAVSD suffer from a number of difficulties. Historical research was conducted over an extended time span at a single tertiary care facility, and individual follow-up was inconsistent and insufficient (Ginde et al, 2015). At Children's Hospital of Wisconsin, all patients received surgical repair, often with one of two cardiovascular surgeons, and results may not take into account differences in surgical methods and postoperative care at other facilities (Ginde et al, 2015). 
The following short cut words may be used in this review:
AVSD- Atrioventricular Septal Defect
CAVSD- Complete Atrioventricular Septal Defect
CHD- Congenital heart disease
DS- Down syndrome
WDS- without Down syndrome
PAH- Pulmonary hypertension
MSP- Modified single patch
DP- Double patch
TOF- Tetralogy of fallot
RVOT- Right Ventricular out flow track
PV- Pulmonary valve
PA- Pulmonary Atresia
CTA- Computed Tomography Angiography





CONCLUSION AND RECOMMENDATION


The following research discussed in this literature review revealed there is a strong finding. The care of the full form of the problem has changed over the past 40 years, moving from palliative pulmonary artery banding from birth with future repair to first repair in early childhood to avoid the occurrence of pulmonary vascular obstructive disease. 
[bookmark: _Int_TBW7mj84]During the process or producing this review it has been made clear that AVSD is very common even more so in children born with abnormal chromosomes, majority noted in Down syndrome. In order to implement correct care and supportive therapy and to schedule prompt surgical repair, early identification of AVSD is crucial. Today's patients, whether or not they have Down's syndrome, have a positive long-term outlook because to the low operational death rate. Since left atrioventricular valve regurgitation is the most frequent reason for reoperation, trans oesophageal echocardiography is commonly used to carefully monitor atrioventricular valve repair during the initial surgery.

Recommended surgery/treatment plans currently successful in majority of the case are;
Singe or double patch - The single patch technique is partial anomalous pulmonary venous draining linked to the sinus venous atrial septal defect is repaired using this method. Arrhythmias are also less common as a result of this method. The double patch method is when the ventricular septal defect is sealed using a Teflon patch in the design of a moon and the atrioventricular valves' septal components are suspended once again.
Corrective surgery – Is also known as the foundation of treatment for kids with AVSD is open-heart surgery. To separate the common valve into its right and left halves and seal the perforations, one or two patches must be applied. To assist the circulation during the actual repair, this is done after starting heart/lung bypass.
Pacemakers – The ventricles pump simultaneously as a result of the electrical pulses sent by this pacemaker. This may improve the heart's ability to pump blood. Certain types of pacemakers can be used to amplify the heartbeat. The majority of the time pacemakers are used to raise a patient's heart rate who has a too-low heart rate. Pacemakers will not keep the heartbeat stronger in the situation.

REFERENCES

Asim, A. and Agarwal, S., (2021). Congenital heart defects among Down’s syndrome cases: an updated review from basic research to an emerging diagnostics technology and genetic counselling. Journal of Genetics, 100(2), pp.1-12. [Accessed 20 June 2022].

Arvind, B. and Saxena, A., (2020). Timing of Interventions in infants and children with congenital heart defects. The Indian Journal of Pediatrics, 87(4), pp.289-294. [Accessed 20 June 2022].

Çelik, M., Gökdemir, M., Cındık, N., & Özkan, M. (2018). Hybrid approach: an alternative prior to corrective surgery in a patient with arch hypoplasia and complete atrioventricular septal defect. Turk gogus kalp damar cerrahisi dergisi, 26(3), 473–475. https://doi.org/10.5606/tgkdc.dergisi.2018.15417 [Accessed 20 June 2022].

Digilio M. C., Marino B., Guccione P., Giannotti A., Mingarelli R., Dallapiccola B. et al. (1998) Deletion 8p syndrome. Am. J. Med. Genet. 75, 534–536. [Accessed 20 June 2022].

El-Rassi, I., Charafeddine, F., Tabbakh, A., Aboutaka, M., Khater, D., Arabi, M., & Bitar, F. (2015). Surgical repair of complete atrioventricular defect (Nunn technique). Multimedia manual of cardiothoracic surgery : MMCTS, 2015, mmv023. https://doi.org/10.1093/mmcts/mmv023 [Accessed 20 June 2022].

Fong, L.S., Betts, K., Kannekanti, R., Ayer, J., Winlaw, D.S. and Orr, Y., (2020), March. Modified-single patch vs double patch repair of complete atrioventricular septal defects. In Seminars in Thoracic and Cardiovascular Surgery (Vol. 32, No. 1, pp. 108-116). WB Saunders. [Accessed 20 June 2022].

Gala, A., (2022). Revista Portuguesa de Cardiologia (English edition). [online] Revportcardiol.org. Available at: <https://www.revportcardiol.org/en> [Accessed 8 July 2022].

Geoffrion, T. R., Singappuli, K., & Murala, J. (2018). A review of the Nunn modified single patch technique for atrioventricular septal defect repair. Translational pediatrics, 7(2), 91–103. https://doi.org/10.21037/tp.2018.02.05 [Accessed  20 June 2022].

George Solomon, N.A., Janeel, M. and Vaidyanathan, S., (2021). Repair of common atrioventricular junction in isolation and when associated with other congenital heart defects. Indian Journal of Thoracic and Cardiovascular Surgery, 37(1), pp.54-66. [Accessed 20 June 2022].

Ginde, S., Lam, J., Hill, G.D., Cohen, S., Woods, R.K., Mitchell, M.E., Tweddell, J.S. and Earing, M.G., (2015). Long-term outcomes after surgical repair of complete atrioventricular septal defect. The Journal of thoracic and cardiovascular surgery, 150(2), pp.369-374. [Accessed 20 June 2022].

GOV, C, (2022). [online] Available at: <https://www.cdc.gov/ncbddd/heartdefects/avsd.html#:~:text=Treatments,it%20is%20repaired%20or%20replaced.> [Accessed 8 July 2022].

Karl, T.R., Alphonso, N., Murala, J.S. and Singappulli, K., (2020). Complete Atrioventricular Septal Defect. In Cardiac Surgery (pp. 949-960). Springer, Cham. [Accessed 20 June 2022].

Kim, M.J., Cha, S., Baek, J.S., Yu, J.J., Kim, D.H., Choi, E.S., Kwon, B.S., Yun, T.J. and Park, C.S.,(2022). Contemporary outcomes after pulmonary artery banding in complete atrioventricular septal defect. The Annals of thoracic surgery. [Accessed 20 June 2022].

Lakshmivenkateshiah, S., Singh, A. and Bachhav, N., (2020). Complex Congenital Heart Disease: Echocardiographic Evaluation. Journal of The Indian Academy of Echocardiography & Cardiovascular Imaging, 4(3), p.370. [Accessed 20 June 2022].

Laksono, G. and Tahalele, P.L., (2022). CYANOTIC HEART DISEASE: AN OVERVIEW OF TETRALOGY OF FALLOT. JOURNAL OF WIDYA MEDIKA JUNIOR, 4(2), pp.87-98. [Accessed 20 June 2022].

Misumi, H., Imai, Y., Ishihara, K., Hoshino, S., Higashidate, M., Sawatari, K., Takeuchi, T. and Terada, M., (1993). Surgical treatment of double orifice mitral valve in atrioventricular septal defect. [Zasshi][Journal]. Nihon Kyobu Geka Gakkai, 41(2), pp.221-226. [Accessed 20 June 2022].

Nunn, G.R.,( 2007), January. Atrioventricular canal: modified single patch technique. In Seminars in Thoracic and Cardiovascular Surgery: Pediatric Cardiac Surgery Annual (Vol. 10, No. 1, pp. 28-31). WB Saunders. .[Accessed 20 June 2022].

Olariu, I.C., Popoiu, A., Ardelean, A.M., Isac, R., Steflea, R.M., Olariu, T., Chirita-Emandi, A., Stroescu, R., Gafencu, M. and Doros, G., (2021). Challenges in the surgical treatment of atrioventricular septal defect in children with and without Down syndrome in Romania-a developing country. Frontiers in pediatrics, 9, p.663. [Accessed 20 June 2022]. 

Pan, G., Song, L., Zhou, X. and Zhao, J., (2014). Complete Atrioventricular Septal Defect: Comparison of Modified Single-Patch Technique with Two-Patch Technique in Infants. Journal of Cardiac Surgery, 29(2), pp.251-255.

Тruba, Y.P., Dovhaliuk, А.А., Dzyurii, І.V., Danchenko, P.А., Golovenko, О.S. and Lazoryshynets, V.V., (2020). Correction of the aortic arch hypoplasia in newborn babies, suffering complete form of atrio-ventricular septal defect. Klinicheskaia khirurgiia, 87(7-8), pp.29-32. .[Accessed 20 June 2022].

Tworetzky, W., McElhinney, D.B., Brook, M.M., Mohan Reddy, V., Hanley, F.L. and Silverman, N.H., (1999). Echocardiographic diagnosis alone for the complete repair of major congenital heart defects. Journal of the American College of Cardiology, 33(1), pp.228-233. .[Accessed 20 June 2022].

Vida, V.L., Tessari, C., Castaldi, B., Padalino, M.A., Milanesi, O., Gregori, D. and Stellin, G., (2016). Early correction of common atrioventricular septal defects: a single-center 20-year experience. The Annals of thoracic surgery, 102(6), pp.2044-2051. [Accessed 20 June 2022].

Weijerman M. E., Van Furth A. M., Noordegraaf A. V., Van Wouwe J. P., Broers C. J. M. et al. (2008) Prevalence, neonatal characteristics, and first-year mortality of Down syndrome: a national study. J. Pediatr. 152, 15–19.[Accessed 20 June 2022].

Wong, C., (2021). Congenital Heart Disease-A Review of the Treatment Methods. Int J Clin Cardiol, 8, p.228 .[Accessed 20 June 2022].

[bookmark: _Int_6zAu6QOm][bookmark: _Int_ujDepF6s]Wu, X., Chen, J., Iroegbu, C.D., Liu, J., Wu, M., Xie, X., Xiang, K., Wu, X., Chen, W., Huang, P. and Zhou, W., (2022). Individualized Analysis and Treatment of Difficult Weaning From Ventilation Following Open Cardiac Surgery in Young Children With Congenital Heart Disease. Frontiers in Cardiovascular Medicine, 9 [Accessed 20 June 2022].

Xuan, N.T., Hung, N.X., An, T.H., Phuoc, N.D., Son, N.H. and Hiep, P.N., (2020). Treatment of Isolated Complete Atrioventricular Septal Defect: The Hue Central Hospital Experience. Open Access Surgery, 13, pp.39-46 [Accessed 20 June 2022].

Zhang, J., Cui, Y.Q., Ma, MD, Z.M., Luo, Y., Chen, X.X. and Li, J., (2019). Energy and protein requirements in children undergoing cardiopulmonary bypass surgery: current problems and future direction. Journal of Parenteral and Enteral Nutrition, 43(1), pp.54-62 [Accessed 20 June 2022].

18

image1.jpeg




