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• Data concerning 460 467 

live births over 5 years

• 10% - delayed diagnosis

• 4.5% AVSD late diagnosed
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Categories of Delayed AVSD diagnosis

• Complete AVSD >5 months of 

age

• AVSD with palliative 

pulmonary artery band

• Partial AVSD >5 years of age

• PAB:

– Hypotrophic patients

– Neonates not responding to 

conventional pharmacotherapy

– Infants below 3.5 kg
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Risk Scores

• Risk Adjustment for Congenital Heart Surgery (RACHS) score,

• Aristotle Basic Complexity (ABC) Score, 

• Society of Thoracic Surgeons Score,

• The Society of Thoracic Surgeons and the European Association 

for Cardiothoracic Surgery Mortality score (STS‐EACTS score)

• Etc. ….





• Technical difficulty
• Risk of mortality
• Potential for morbidity



The STS – EACTS Congenital Heart Surgery

Mortality Score (STAT Mortality Score)
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• only 30% of the total between-patient 
variation in mortality was explained by the 
patient factors included in the model

• 95% of unexplained variation was 
attributable to unmeasured patient factors
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Risk scores

Advantages:

1. Standardization

2. Clinical Decision Making

3. Risk Communication

4. Quality and Outcome Assessment

Limitations:

1. Generalization

2. Dynamic Factors

3. Surgical and Institutional Variability

4. Data Limitations

5. Lack of Holistic View
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1. Preoperative factors

2. Intraoperative

performance

3. Postoperative course

4. Undesirable events
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Individual preoperative risk

Preoperative factors

• Demographics: Age and Weight

• Cardiac Anatomy and Physiology

• Cardiac Function

• Presence of Comorbidities

• Previous Cardiac Surgeries or 
Interventions

• Pulmonary Hypertension

• Nutritional Status

• Social factors

Anesthetic Risk

• Organ function (kidney, liver, lungs)

• Hematological and coagulation
factors

• Infectional status (asymptomatic
carrier)

• Allergies and drug reactions

• Expirience and skills of the anesthesia
team
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Assessing Operability of AVSD

• Clinical examination

• RTG

• Echocardiography

• MR study

• CT scans

• Cardiac cathetherisation
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Assessment of reversibility
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High PVR – factors to consider

• A-V valve regurgitation

• Low cardiac output

• Pulmonary issues

(parenchyma, airways)

• Genetic predispositions
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Pulmonary vascular resistance guidelines

• Elevated pulmonary vascular resistance is a significant risk factor in 

selected preoperative patients, and earlier repair is generally 

advantageous in younger children due to the responsiveness of their 

pulmonary vascular bed (Class I, Level of Evidence B).

• In selected patients with preoperative pulmonary vascular disease, non-

CPB interventions may be a reasonable alternative; however, definitive 

preoperative parameters for outcome prediction are not clearly 

established (Class IIa, Level of Evidence B).

• While postoperative vasodilators are crucial in therapy, the exact level 

of preoperative pulmonary vascular resistance that would necessitate 

separate circulatory support is not clearly defined (Level of Evidence C).
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Trisomy 21 (Down Syndrome)

• 40% of children with Down 

Syndrome have CHD

– 40% of the defects are AV canal

– fare better than non-Down 

Syndrome AVC



• Pulmonary hypertension

• Thyroid disorders

• GI tract abnormalities 

(12%)

– TE fistula

– Duodenal atresia

– Omphalocele

– Hirschprung disease

• Difficulty with vascular 

access
      Sulemanji et al. Anaesthesiol Scand 2009

Considerations with Trisomy 21

• Airway abnormalities

– Tracheal stenosis 

    Loukanov et al. JTCVS 2005

– Laryngo/Tracheomalacia

• CNS abnormalities

– Hypotonia

– Seizures (<9%)

• Difficulty with sedation

– Use of Precedex

  Kalyanaraman et al. Pediatr Cardiol 2007

– PCICS Post-op Guideline

  



CAVC - Intraoperative factors

Morphological Changes With Age

• Bigger structures,

• Better exposure, 

• Ease of cannulation, 

• No requirement of total circulatory arrest 

• Thickening of the opposing edges of the ‘‘cleft’’ in the AV valves - the closure 

of the cleft and the suturing of the leaflet to the patch are more secure.

• Annular dilatation, and this may need additional procedures (annuloplasty) 

for satisfactory repair.
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• Early mortality 1.7% vs. 3.0%

• Survival sfter 20 years – no 

difference

• Freedom from left AV – valve

reoperation – no difference
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• < 3.5 kg mortality = 15.2%

• <2.5 Kg mortality = 18.2%

• < 2.5 kg more likely to have:

– Preoperative circulatory suport

– Preoperative mechanical

ventilation

– Less common Down’s syndrome

27



• Hospital mortality 2.5%

• In patients below 2 months of age: 

– Longer ICU stay

– Longer respiratory suport

– Longer hospital stay

• < 2.5 kg mortality = 12 %
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• 2240 patients

• 6 most popular and widely used AI 

models for risk prediction:

– Multilayer Perceptron (MLP), 

– Random Forest (RF), 

– Extra Trees (ET), 

– Stochastic Gradient Boosting (SGB),

–  AdaBoost Classification (ABC),

–  Bag Decision Trees (BDT)
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AUC of 0.902



• Analysis of :

– 235 000 patients

– 295 00 procedures

• More accurate and 

personalized risk assesment
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• Transformative Potential of AI

• Improving Diagnostic Accuracy

• Risk Stratification

• Personalized Treatment 
Planning
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Conclusions

• Unique patient characteristics can impact disease manifestation 

and response to therapy, supporting “precision medicine” 

approaches and more individualized and targeted therapeutic 

strategies.

• The pulmonary hypertension remains an important issue that may 

preclude treatment as an independent factor in AVSD patients.

• There is no good model for children with AVSD to precisly predict

personalized risk

• Artificial intelligence models represent a huge potential and 

opportunity to develop a system that takes into account a 

countless number of factors affecting perioperative risk.
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Thank you for your attention.
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