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ABSTRACT 

Atrioventricular canal defect is a congenital heart malformation 

characterized by a variable deficiency of the atrioventricular area in the 

developing heart. The focus of this study is to highlight the benefits of 

the cytogenetic examination, in the correct management of trisomy 21 

syndrome associated with  atrioventricular canal defect, early 

prenatally detected by ultrasound examination at 22 weeks of 

pregnancy. As a direct consequence, prenatal ultrasound detection and 

genetic testing are crucial for the diagnosis of rare genetic birth 

malformations. 
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INTRODUCTION 

According to World Health Organization, the most common type of major congenital 

malformations is heart defects, neural tube defects, and Down syndrome.[1] 

 

Atrioventricular canal defect (AVSD) is a congenital heart malformation characterized by a 

variable deficiency of the atrioventricular area in the developing heart. The defect occurs in 

the intrauterine life in the stage of development of the formations that will later form the 

intracardiac septa that separate the four cardiac cavities. The mitral and tricuspid valves, 

which separate the atria from the ventricles, are also affected.[2-5] 
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There are two general types of AVSD that can occur, depending on which structures are not 

formed correctly: complete AVSD and partial or incomplete AVSD.[6] 

 

The causes of AVSD, among most babies, are unknown.[7,8] 

 

The focus of this study is to highlight the benefits of the cytogenetic examination, in the 

correct management of extreme congenital birth defects, early prenatally detected by 

ultrasound examination. 

 

MATERIALS AND METHODS 

At 22 weeks of pregnancy, a 31-year-old European woman was referred to a private health 

clinic in Bucharest, Romania, for a routine antenatal ultrasound examination. The parents 

were not consanguineous and had no inherited or family-related pathologies. 

 

The ultrasound evaluation was carried out by our medical center's Division of Maternal-Fetal 

Medicine and Obstetrics, in agreement with the Declaration of Helsinki - Ethical Principles 

and Good Clinical Practices, and with the patient's informed consent, using a General Electric 

Voluson E10 ultrasound device. 

 

RESULTS 

The sonographic investigation revealed a unique fetus 22.6 weeks old, in evolution, with an 

estimated fetal weight of 556 g (Fig. 1). 

 

 

Figure 1: Estimated fetal weight (EFW) of the fetus. 

 

(BPD, biparietal diameter; FL, femur length; HC, head circumference; AC, abdominal 

circumference). 

Fetal head ultrasound biometry showed biparietal diameter: 59.7 mm, occipitofrontal 

diameter: 68.8 mm, and head circumferences: 202 mm, indicating a normal configuration of 

the fetal brain. 

 

The sonographic scan of the thorax highlight normal size, shape, and structure with an 

anterior-posterior diameter of 54.2 mm and a transverse diameter of 54.1 mm. 
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Fetal echocardiography revealed a fetal heart with four-chamber, aspect of atrioventricular 

canal defect, and fetal heart rate: 150 beats/min (Fig. 2 - 5). 

 

 

Figure 2: Fetal echocardiography showing a fetal heart with four-chamber. 

 

 

Figure 3: 2D Fetal echocardiography showing the atrioventricular canal defect. 

https://www.youtube.com/channel/UCcvxA7Os3h8q14Ed02u-bhQ
https://www.youtube.com/channel/UCcvxA7Os3h8q14Ed02u-bhQ
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Figure 4: 2D Fetal Doppler echocardiography: Doppler measurements. 

 

 

Figure 5: 2D Fetal Doppler echocardiography showing the atrioventricular canal defect. 

 

The ultrasound examination of the abdomen and limbs showed apparently normal shape and 

structure. No other fetal dysmorphisms over 0.5 cm were found. 

 

Amniocentesis was performed two days later, and cytogenetic analysis of the fetal 

chromosomes indicated a fetal karyotype: 47, XX, +21 (Figure 6). 

https://www.youtube.com/channel/UCcvxA7Os3h8q14Ed02u-bhQ
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Figure 6: Fetal karyotype: 47, XX,+21. 

 

The following diagnosis was made based on the fetal morphology scan and cytogenetic 

analysis of the fetal chromosomes: Mono-fetal pregnancy 22.3 weeks of gestation 

(chronologic) / 23.5 weeks of gestation (biometric), in evolution: Trisomy 21 (Down 

syndrome). Atrioventricular canal defect. 

 

The parents were informed about the gravity of fetal abnormalities and decide to end the 

pregnancy with Down syndrome and atrioventricular canal defect for medical reasons. 

Anatomic pathology exploration of the aborted fetus certified the prenatal ultrasound 

diagnosis. 

 

DISCUSSION 

Trisomy 21, also known as Down's syndrome, with a frequency of 1‰ live births, is a genetic 

disorder in which a person has 47 chromosomes instead of 46, with a supplementary copy of 

chromosome 21.[9,10] 

 

Trisomy 21 is frequently associated with various congenital malformations, including 

congenital intellectual disability, hypotonia, heart defects, as well as other multisystem 

congenital defects.[11-13] 
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Congenital heart defects decrease the viability of patients with Down syndrome by 72%.[14] 

As a direct consequence, prenatal ultrasound detection and genetic testing are crucial for the 

diagnosis of rare genetic birth malformations.[15,16] 

 

CONCLUSION 

Any isolated structural congenital malformation detected prenatally, must be thoroughly 

investigated, prenatal genetic investigations being crucial in early, correct and complete, 

prenatal diagnosis, as well as efficient case management. 
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