
Introduction
 Heterotaxy syndrome is a complex set of abnormalities related to 
arrangements of the internal thoracic-abdominal structures across the 
left-right axis. The reported incidence is 1-1.5 in 10,000 live births.
Right-sided aortic arch with isolation of the innominate artery is an 
extremely rare congenital anomaly, in which the innominate artery  
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loses its connection with the ascending aorta and is supplied by either 
a patent ductus or mediastinal collaterals [1]. Here we are presenting 
a case with left isomeric heterotaxy and a left brachiocephalic artery 
arising from a left ductus arteriosus in connection with the left 
pulmonary artery.

Case Report
 An infant was prenatally diagnosed with a moderately unbalanced 
AV canal with large atrial and ventricular component, mild 
Atrioventricular Valve (AV) regurgitation, bilateral superior vena 
cava without bridging vein, ipsilateral pulmonary venous return, 
and subaortic obstruction by fetal echocardiogram. The infant was 
born at 39 weeks gestational agevia spontaneously delivery. Her 
APGAR scores were 9 at both 1and 5 minutes of life. Prostaglandin 
0.01mcg/kg/min was initiated immediately after delivery and she was 
transferred to CVICU breathing comfortably with oxygen saturations 
98% on room air. Her birth weight was 2690g (6th percentile), length 
was 47cm (11th percentile) and head circumference was 32cm (3rd 
percentile).

Investigation
 Postnatal echocardiogram demonstrated a complete atrioventricular 
canal defect (moderately unbalanced with inflow commitment greater 
toward the left) and moderately hypoplastic right ventricle. There 
was a large atrial and ventricular component of the atrioventricular 
canal with moderate common AV valve regurgitation. The aortic 
arch was noted to be right sided with bilateral ductus arteriosus. 
The aortic valve was mildly hypoplastic and the main pulmonary 
artery moderately dilated along with suspicion for a single coronary 
artery. Additionally, there was significant subaortic narrowing and an 
elongated left ventricular outflow tract. The patient was also noted to 
have bilateral superior vena cava returning to the superior aspect of 
the ipsilateral atrium without a bridging vein. Ipsilateral pulmonary 
venous return was seen with right upper pulmonary vein returning 
to the superior aspect of the right atrium and right lower returning to 
the inferior aspect of the right atrium, with the mirror image pattern 
occurring with the left pulmonary veins.

 Surprisingly, her abdominal ultrasound showed “normal” 
sidedness of her internal organs.

 To better visualize the venous, great vessel, and coronary anatomy, 
she underwent a Cardiac-Gated Computed Tomography (CTA) scan 
in preparation for surgical palliation. CTA showed ipsilateral hepatic 
venous drainage with the right hepatic veins joining an intact right 
sided inferior vena cava drained into the right atrium. The left 
hepatic veins became confluent and drained into the left atrium. The 
previously noted right aortic arch was mildly hypoplastic and gave 
rise to the right common carotid and right subclavian arteries. This 
right sided arch showed no evidence of coarctation. An isolated left 
brachiocephalic artery was discovered, which arose from the left 
sided ductus arteriosus. The base of the left ductus was stenotic at 
its proximal portion arising from the main pulmonary artery near the  
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Abstract
 Heterotaxy is an abnormal arrangement of viscera across the 
left-right axis of the body often associated with a variety of complex 
cardiac lesions. We present a case of left isomeric heterotaxy, a 
right aortic arch, and a left brachiocephalic artery arising from a left 
ductus arteriosus.
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proximal left pulmonary artery origin. There was also a large right 
sided ductus that originated from the proximal descending aorta 
inserting on the main pulmonary artery near the right pulmonary 
artery origin. The atrial appendage morphology was ambiguous being 
both broad based but also elongated (Figures 1-4).

Treatment and Outcome
 The infant became progressive lytachypneic secondary to 
pulmonary over circulation for which respiratory support was 
escalated to high flow oxygen at 6LPM FiO2 21%. Due to significant 
left ventricular outflow tract obstruction, a mildly hypoplastic right 
sided transverse arch, and complex venous anatomy; single ventricle 
palliation was deemed the most appropriate surgical intervention 
to provide hemodynamic stability. She subsequently underwent a 
Damus-Kaye-Stansel (DKS) amalgamation with arch augmentation, 
Sano shunt placement from the right ventricle to the main pulmonary 
artery and left brachiocephalic artery re-implantation. She tolerated 
the procedure well (Figure 5).

 Postoperative transthoracic echocardiogram showed unobstructed 
egress from left ventricle through VSD to the neoaortic valve and into 
the DKS reconstructed arch as well as unobstructed flow in the Sano 
conduit. Ventricular function was normal and AV valve function was 
unchanged being reported as moderate regurgitation.

Discussion
 Morphologically, this patient’s classification as either left 
(polysplenic) or right (asplenic) heterotaxy syndrome is controversial,  

Figure 1: CT demonstrating bilateral hyparterial bronchi consistent with 
left atrial isomerism.

Figure 2: CT demonstrating moderately unbalanced AV canal with left 
ventricular dominance, large primum ASD, large inlet VSD and ipsilateral 
pulmonary venous return of right and left lower pulmonary veins.

Figure 3: Cardiac CT 3D model demonstrating a right aortic arch (double 
arrow) giving rise to a right common carotid artery and right subclavian 
artery. This model also demonstrates the isolated left brachiocephalic artery 
which arises from the left sided patent ductus arteriosus (arrow).

Figure 4: Cardiac CT 3D model demonstrating ipsilateral hepatic venous 
drainage (arrow), ipsilateral pulmonary venous return and bilateral superior 
vena cava (double arrow).

Figure 5: Interoperative image of great artery anatomy.
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as is the case with many heterotaxy patients [2]. The bronchial pattern 
and ipsilateral pulmonary veins support a diagnosis of left isomerism, 
however, an intact right sided inferior vena cava was more consistent 
with right atrial isomerism. Her ambiguous atrial morphology was 
not a helpful categorizing feature, nor was the abdominal organ 
orientation. Ultimately, we elected to classify the patient as having 
left sided atrial isomerism based on her bronchial and pulmonary 
venous anatomy.

 The most distinguishing and rare feature of this case is the isolated 
left brachiocephalic artery anatomy. The case highlights the fact that 
the aortic arch and head and neck vessels are subject to abnormal 
symmetric pattering as is the venous, bronchial and abdominal 
structures in patients with heterotaxy syndrome. The aortic arch 
undergoes differentiation and regression before typical head and neck 
vessel formation. D’Cruz, et al. reported the first case of right aortic 
arch and isolation of left innominate artery in 1966 [3]. A right aortic 
arch, defined as aortic arch traversing the right bronchus, occurs due 
to the persistence of the right dorsal aorta with the regression of the 
left dorsal aorta [4]. The two most common type of a right-sided arch 
is that with mirror image branching (a left brachiocephalic trunk, right 
common carotid, and right subclavian artery arising from the arch), or 
a right aortic arch with an aberrant left subclavian artery. In this rare 
presentation of an isolated left brachiocephalic artery arising from a 
left sided ductus arteriosus, the possible embryologic mechanisms 
remain ill defined.

 Currently the long-term overall outcome of left isomerism 
heterotaxy have not been well documented. Arecent study reports that 
AV valve regurgitation and anomalous pulmonary venous connection 
are considered to be the most important contributors to increased 
mortality in patients with heterotaxy syndrome who undergo single 
ventricle palliation [5]. The patient in case will require ongoing 
monitoring for these potential cardiovascular problems.

References

1. Mangukia C, Sethi S, Agarwal S, Mishra S, Satsangi DK (2014) Right 
aortic arch with isolation of the left innominate artery in a case of double 
chamber right ventricle and ventricular septal defect. Ann Pediatr Cardiol 
7: 148-151.

2. Hastreiter AR, D’Cruz IA, Cantez T, Namin EP, Licata R (1996) Right-sid-
ed aorta. I. Occurrence of right aortic arch in various types of congenital 
heart disease. II. Right aortic arch, right descending aorta, and associated 
anomalies. Br Heart J 28: 722-739.

3. Hanneman K, Newman B, Chan F (2017) Congenital variants and anoma-
lies of the aortic arch. Radio Graphics 37: 32-51.

4. Smith A, McKay R (2004) Atrial arrangement(situs)/Isomerism/Juxtapo-
sition. In: A practical atlas of congenital heart disease. 1st edn London. 
Springer-Verlag London Ltd. Page no: 41-52.

5. Lee SH, Kwon BS, Kim GB, Bae EJ, Noh CI, et al. (2016) Clinical Char-
acteristics and Independent Factors Related to Long-Term Outcomes in 
Patients with Left Isomerism. Korean Circ J 47: 501-508.

http://doi.org/10.24966/AVS-7397/100064
https://pubmed.ncbi.nlm.nih.gov/24987265/
https://pubmed.ncbi.nlm.nih.gov/24987265/
https://pubmed.ncbi.nlm.nih.gov/24987265/
https://pubmed.ncbi.nlm.nih.gov/24987265/
https://pubmed.ncbi.nlm.nih.gov/5332779/
https://pubmed.ncbi.nlm.nih.gov/5332779/
https://pubmed.ncbi.nlm.nih.gov/5332779/
https://pubmed.ncbi.nlm.nih.gov/5332779/
https://pubmed.ncbi.nlm.nih.gov/27860551/
https://pubmed.ncbi.nlm.nih.gov/27860551/
https://pubmed.ncbi.nlm.nih.gov/28765742/
https://pubmed.ncbi.nlm.nih.gov/28765742/
https://pubmed.ncbi.nlm.nih.gov/28765742/


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

mailto:info%40heraldsopenaccess.us?subject=
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

	LINKBEGIN1006249NAME1
	LINKBEGIN1007SEX1

