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ABSTRACT

Taussig-Bing syndrome, a rare and complex congenital cardiac malformation characterized by double
outlet right ventricle (DORV) with subpulmonary ventricular septal defect (VSD), poses significant
challenges for neonatal management. Traditional surgical approaches often involve extensive
cardiopulmonary bypass procedures and staged correction, which may increase perioperative risk and
prolong recovery. Hybrid strategies combining surgical and interventional cardiology techniques have
emerged as an innovative alternative to address the unique anatomical and physiological complexities of
this condition.

This article explores the rationale, methodology, and outcomes of hybrid management for neonates with
Taussig-Bing syndrome. We detail preoperative planning, intraoperative strategies, and postoperative
care, emphasizing the role of multidisciplinary collaboration. The use of stenting, banding techniques, and
minimally invasive surgical corrections is evaluated alongside advanced imaging modalities to enhance
procedural success. Current evidence and case reports are reviewed to provide a comprehensive overview
of this evolving paradigm. Our findings suggest that hybrid management offers a promising avenue for
improving survival and reducing morbidity in neonates with Taussig-Bing syndrome, underscoring the
need for further research and refinement of these techniques.
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Taussig-Bing syndrome represents a rare subset of double
outlet right ventricle (DORV) with a subpulmonary
ventricular septal defect (VSD), often accompanied by
transposition of the great arteries (TGA). This complex
congenital anomaly results in severe cyanosis and
hemodynamic instability shortly after birth, necessitating
prompt diagnosis and intervention. Traditional management
strategies, including complete surgical repair or staged
palliation, often require cardiopulmonary bypass and are
associated with significant perioperative risks and long
recovery periods in neonates.1,2

In recent years, the advent of hybrid management techniques
has revolutionized the treatment of certain congenital heart
defects. These approaches integrate surgical and catheter-
based interventions, aiming to minimize invasiveness while
achieving hemodynamic stability and anatomical correction.
For Taussig-Bing syndrome, the hybrid approach holds
particular promise, as it allows for tailored interventions that
address the individual anatomical and physiological needs of
the neonate.2

This article provides a comprehensive review of hybrid
strategies for managing Taussig-Bing syndrome in neonates.
We discuss the pathophysiological basis of the syndrome, the
limitations of traditional surgical techniques, and the
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potential advantages offered by hybrid methodologies. By
combining insights from surgical case studies and
interventional cardiology, we aim to outline a
multidisciplinary framework that optimizes outcomes for this
challenging patient population.3

EPIDEMIOLOGY

Taussig-Bing syndrome is a rare congenital cardiac anomaly
classified under the broader spectrum of double outlet right
ventricle (DORV) defects. The prevalence of DORV is
estimated to range between 0.07% and 0.5% of all live births,
with Taussig-Bing syndrome accounting for a minority of
these cases. Its precise incidence is challenging to ascertain
due to variations in diagnostic criteria, reporting, and the
presence of concomitant cardiac and extracardiac
anomalies.3

The syndrome is characterized by a double outlet right
ventricle, where both great arteries arise predominantly from
the right ventricle, coupled with a subpulmonary ventricular
septal defect (VSD) and, frequently, transposition of the great
arteries (TGA). This unique anatomy results in a
pathophysiological state resembling complete TGA, with
oxygen-poor systemic venous blood bypassing the lungs and
being directed back into the systemic circulation. Without
intervention, neonates with Taussig-Bing syndrome typically
develop severe cyanosis and profound hypoxia within the
first hours to days of life.4

The condition demonstrates no known gender predilection
and is observed globally, with no significant geographic or
ethnic disparities in incidence. However, it may be
underdiagnosed in low-resource settings due to limited access
to advanced imaging and neonatal cardiology expertise.
Furthermore, Taussig-Bing syndrome is often associated with
other congenital abnormalities, including aortic arch
anomalies, coarctation of the aorta, or atrioventricular septal
defects. These coexisting lesions can complicate the
diagnosis and management of affected neonates, further
influencing its epidemiological profile.4

Prenatal detection of Taussig-Bing syndrome has improved
significantly in high-resource settings, primarily due to
advancements in fetal echocardiography. Early identification
during the second trimester allows for detailed anatomical
assessment and planned delivery in specialized centers
equipped for neonatal cardiac care. Despite these
improvements, prenatal detection rates vary, with a
diagnostic yield that depends heavily on the expertise of the
operator and the quality of imaging available.4

Mortality and morbidity in neonates with Taussig-Bing
syndrome are heavily influenced by the timing and efficacy
of intervention. Historically, survival rates were low, with a
high likelihood of neonatal demise in untreated cases.
However, advances in surgical techniques, interventional
cardiology, and hybrid approaches have markedly improved
outcomes over recent decades. Despite these strides, resource

constraints in certain regions contribute to delayed diagnosis
and suboptimal management, perpetuating disparities in
survival outcomes.4

Given the rarity of Taussig-Bing syndrome, its true
epidemiological burden is often studied indirectly through
broader analyses of DORV and cyanotic congenital heart
diseases. The incorporation of population-level databases and
collaborative registries is essential to improving our
understanding of its natural history, diagnostic trends, and
treatment outcomes. As hybrid management strategies
evolve, further epidemiological studies will be critical to
identifying demographic patterns, optimizing patient
selection, and guiding resource allocation for this complex
condition.4

CLINICAL MANIFESTATIONS

The clinical presentation of Taussig-Bing syndrome in
neonates is defined by its complex anatomical and
physiological characteristics, leading to a range of severe and
immediately life-threatening symptoms. This syndrome, a
variant of double outlet right ventricle (DORV) with a
subpulmonary ventricular septal defect (VSD) and often
associated with transposition of the great arteries (TGA),
primarily disrupts normal blood flow patterns and
oxygenation. The resulting hemodynamic instability
manifests early, typically within the first hours to days after
birth.5

Cyanosis and Hypoxemia

The hallmark clinical feature of Taussig-Bing syndrome is
profound cyanosis. Due to the abnormal connection of both
great arteries to the right ventricle and the position of the
VSD, deoxygenated systemic venous blood is preferentially
directed into the systemic circulation, bypassing the
pulmonary circuit. This leads to severe arterial desaturation,
evident as central cyanosis involving the lips, mucous
membranes, and extremities. Oxygen supplementation often
provides limited benefit, highlighting the critical need for an
anatomical correction to restore adequate oxygenation.5
Respiratory Distress

Neonates with Taussig-Bing syndrome frequently present
with respiratory distress. The combination of cyanosis and
poor systemic perfusion can result in compensatory
tachypnea as the body attempts to increase oxygen delivery.
Pulmonary overcirculation, a potential consequence of the
subpulmonary VSD and the resulting preferential flow to the
pulmonary artery, may exacerbate respiratory symptoms,
particularly in the absence of pulmonary vascular resistance
elevation.5

Congestive Heart Failure

Heart failure symptoms often emerge rapidly in neonates with
this condition, driven by the volume overload and abnormal
pressure dynamics inherent to the defect. Clinical signs may
include tachycardia, poor feeding, failure to thrive,
diaphoresis, hepatomegaly, and pulmonary congestion. The
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presence of concomitant anomalies, such as coarctation of the
aorta, can further compromise systemic perfusion and
exacerbate these symptoms.5

Failure to Thrive

In the absence of timely intervention, neonates with Taussig-
Bing syndrome exhibit poor weight gain and growth,
categorized as failure to thrive. The high metabolic demands
of a struggling cardiovascular system, combined with
reduced energy intake due to feeding difficulties, contribute
to this characteristic manifestation.6

Additional Findings

Other clinical signs may vary depending on associated
cardiac anomalies. For example, aortic arch abnormalities or
coarctation may manifest as differential cyanosis or
diminished lower limb pulses. Murmurs are frequently
auscultated due to turbulent blood flow across the VSD or
through the great arteries, although the nature and intensity of
these murmurs depend on the specific hemodynamic profile
of each patient.6

Complications

In untreated neonates, Taussig-Bing syndrome rapidly leads
to critical complications, including metabolic acidosis, multi-
organ dysfunction, and cardiogenic shock. Severe hypoxemia
contributes to tissue hypoxia and lactic acidosis, while
inadequate systemic perfusion affects renal, hepatic, and
cerebral function. Neurological complications such as
seizures or altered mental status may occur in severe cases.6

DIAGNOSTIC CHALLENGES RELATED TO
CLINICAL MANIFESTATIONS

The clinical presentation of Taussig-Bing syndrome may
overlap with other forms of cyanotic congenital heart disease,
including complete TGA, truncus arteriosus, and Tetralogy of
Fallot with pulmonary atresia. Early and accurate diagnosis
requires a high index of suspicion, particularly in neonates
presenting with persistent cyanosis and refractory
hypoxemia. Bedside echocardiography remains the
cornerstone of diagnosis, enabling detailed anatomical and
functional assessment of the defect and guiding early
stabilization efforts.7

In summary, the clinical manifestations of Taussig-Bing
syndrome underscore the critical importance of prompt
recognition and intervention. The combination of severe
cyanosis, respiratory distress, heart failure, and failure to
thrive presents a formidable challenge to neonatal caregivers,
necessitating a multidisciplinary approach to optimize
outcomes. Hybrid management strategies offer a promising
avenue to address these clinical complexities while
minimizing procedural morbidity in this wvulnerable
population.7

DIAGNOSTIC METHODS
The diagnosis of Taussig-Bing syndrome in neonates relies
on a combination of clinical evaluation, imaging modalities,

and advanced diagnostic techniques. Accurate and timely
diagnosis is critical, as the anatomical and physiological
abnormalities associated with this condition require prompt
intervention to prevent severe morbidity and mortality. Given
the  complexity of Taussig-Bing  syndrome, a
multidisciplinary  approach involving  neonatologists,
pediatric cardiologists, and cardiac surgeons is essential to
ensure precise anatomical delineation and effective treatment
planning.7
Clinical Suspicion and Initial Assessment
The diagnostic journey often begins with clinical suspicion
based on the neonate’s presentation. Neonates with Taussig-
Bing syndrome typically exhibit severe cyanosis and signs of
hypoxemia shortly after birth, which are unresponsive to
supplemental oxygen (a hallmark feature of cyanotic
congenital heart disease). Additional findings such as
tachypnea, heart failure symptoms, and a systolic murmur
may heighten clinical suspicion.7
Pulse oximetry screening, now widely implemented as part of
routine neonatal care, may detect significant oxygen
desaturation, prompting further investigation. However,
clinical signs alone are insufficient to distinguish Taussig-
Bing syndrome from other cyanotic congenital heart defects,
necessitating advanced imaging modalities for definitive
diagnosis.7
Echocardiography
Transthoracic echocardiography (TTE) is the cornerstone of
diagnostic evaluation in neonates with suspected Taussig-
Bing syndrome. High-resolution, real-time imaging allows
for detailed visualization of cardiac anatomy, blood flow
patterns, and ventricular function. Key echocardiographic
findings in Taussig-Bing syndrome include:8
e Double outlet right ventricle (DORV): Both great
arteries arise predominantly from the right
ventricle.8
e Subpulmonary ventricular septal defect (VSD): The
defect is located beneath the pulmonary valve,
directing blood flow preferentially into the
pulmonary artery.8
e Transposition of the great arteries (TGA):
Frequently associated, with the aorta arising
anteriorly and to the right of the pulmonary artery.8
e  Pulmonary overcirculation or systemic
hypoperfusion: Evidenced by Doppler flow
studies.8
e Associated anomalies: Coarctation of the aorta,
aortic arch hypoplasia, or atrioventricular septal
defects, if present.8
Doppler echocardiography is particularly useful for assessing
blood flow direction and velocity across the VSD and great
arteries, as well as evaluating for pulmonary hypertension or
other hemodynamic abnormalities.8
Advanced Imaging Modalities
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While echocardiography provides substantial diagnostic
information, additional imaging techniques may be employed
for further anatomical clarification or in cases of diagnostic
uncertainty.9

1. Cardiac Computed Tomography (CT):

o High-resolution CT angiography is
valuable for delineating extracardiac
vascular structures, such as the aortic arch
and pulmonary arteries.9

o CT can also assess associated anomalies,
including systemic and pulmonary venous
connections or vascular rings.9

2. Cardiac Magnetic Resonance Imaging (MRI):

o Cardiac MRI is a radiation-free alternative
that provides detailed three-dimensional
visualization of cardiac structures and
blood flow.9

o It is particularly useful for evaluating
complex intracardiac anatomy and

ventricular function when
echocardiographic windows are
suboptimal.9

3. Cardiac Catheterization:

o Although primarily a therapeutic tool,
cardiac catheterization may serve a
diagnostic role in certain cases, particularly
when advanced hemodynamic data are
required.9

o Pressure measurements, oxygen saturation
analysis, and angiography can clarify
pulmonary and systemic circulatory
dynamics, guiding hybrid or surgical
interventions.9

Genetic and Prenatal Diagnosis
Advances in prenatal imaging and genetic testing have
enhanced the early identification of Taussig-Bing
syndrome.10

1. Fetal Echocardiography:

o Detailed fetal echocardiography performed
during the second trimester can identify
structural abnormalities indicative of
Taussig-Bing syndrome.10

o Early detection allows for comprehensive
counseling, planned delivery at a
specialized center, and immediate postnatal
management.10

2. Genetic Testing:

o  Chromosomal microarray analysis or next-
generation sequencing may reveal genetic
syndromes or mutations associated with
congenital heart disease, aiding in the
identification of syndromic cases and
associated anomalies.10

Differential Diagnosis

The diagnostic process must consider other cyanotic
congenital heart diseases that share overlapping features with
Taussig-Bing syndrome. These include:

Complete transposition of the great arteries (TGA)

e Tetralogy of Fallot with pulmonary atresia
e Truncus arteriosus
e Total anomalous pulmonary venous connection

(TAPVC)
Detailed imaging and hemodynamic assessments are crucial
to distinguishing between these conditions and formulating
an appropriate treatment strategy.10
Multidisciplinary Review
Following the completion of diagnostic imaging and testing,
a multidisciplinary team reviews the findings to create an
individualized management plan. Hybrid management
strategies, in particular, depend on precise anatomical and
physiological information to optimize outcomes and
minimize procedural risk.10
In conclusion, the diagnosis of Taussig-Bing syndrome in
neonates requires a meticulous approach combining clinical
evaluation, echocardiography, advanced imaging, and, when
necessary, cardiac catheterization. Early and accurate
diagnosis is critical for timely intervention, paving the way
for innovative hybrid management strategies that address the
unique challenges posed by this complex congenital
condition.10

TREATMENT METHOD

The management of Taussig-Bing syndrome in neonates
requires a multidisciplinary approach due to the condition's
complexity, high morbidity, and life-threatening nature.
Advances in hybrid treatment strategies have emerged as a
promising alternative to traditional surgical methods, offering
a less invasive yet effective approach to stabilize and
ultimately correct the hemodynamic abnormalities inherent to
this congenital anomaly.11

Principles of Hybrid Management

Hybrid management combines surgical and interventional
cardiology techniques to address the unique challenges posed
by Taussig-Bing syndrome. This approach is particularly
beneficial for neonates who are hemodynamically unstable or
deemed high-risk candidates for immediate complete surgical
correction. The goals of hybrid treatment include:

1. Stabilization of systemic and pulmonary circulation:
Ensuring adequate oxygenation and tissue
perfusion.11

2. Avoidance of cardiopulmonary bypass in the
neonatal period: Minimizing the risk of associated
complications, including neurological injury and
organ dysfunction.11

3. Facilitation of future definitive repair: Optimizing
the neonate's condition for subsequent surgical
intervention when physiologically stable.11

Initial Stabilization and Medical Management
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Prior to hybrid or surgical intervention, neonates with
Taussig-Bing syndrome require meticulous medical
stabilization:

e Prostaglandin E1 (PGEL): Infused to maintain
ductal patency, ensuring adequate pulmonary or
systemic blood flow in the presence of duct-
dependent circulation.11

e Inotropic Support: Agents such as dopamine or
dobutamine may be necessary to support cardiac
output in neonates with compromised myocardial
function.11

e Mechanical Ventilation: Employed in cases of
severe respiratory distress or refractory hypoxemia
to optimize oxygen delivery.11

e Correction of Metabolic Derangements:
Management of acidosis and electrolyte imbalances
is essential to stabilize the neonate prior to
intervention.11

The Hybrid Procedure

The hybrid approach typically involves a combination of
percutaneous catheter-based techniques and limited surgical
interventions.12

1. Balloon Atrial Septostomy (BAS):

o Performed via transcatheter access, BAS
improves mixing between oxygenated and
deoxygenated blood in cases with
inadequate interatrial communication.

o This step is crucial to enhance systemic
oxygen delivery and alleviate severe
cyanosis.12

2. Stenting of the Ductus Arteriosus:

o In duct-dependent systemic or pulmonary
circulation, ductal stenting maintains blood
flow and prevents closure of the ductus
arteriosus.12

o This is particularly beneficial in neonates
unsuitable for immediate neonatal arterial
switch operation (ASO).12

3. Bilateral Pulmonary Artery Banding (PAB):

o Surgical placement of adjustable bands on
the pulmonary arteries reduces pulmonary
overcirculation and prevents pulmonary
vascular disease.

o This step protects the pulmonary
vasculature in preparation for definitive
surgical repair.12

4. Hybrid Access for Stent Placement or Balloon
Procedures:

o Through  minimal thoracotomy or
percutaneous access, stents may be placed
to augment flow to critical regions, such as
the aorta or pulmonary arteries.

Transition to Definitive Repair

The hybrid approach aims to stabilize the neonate for delayed
definitive surgical correction. Definitive repair generally
occurs within the first year of life and involves:

1. Arterial Switch Operation (ASO):

o The pulmonary artery and aorta are
anatomically  repositioned to restore
normal circulation.13

o The VSD is surgically closed, ensuring
proper alignment of the left ventricle with
the aorta.13

2. Repair of Associated Anomalies:

o Coarctation of the aorta or aortic arch
hypoplasia may be addressed concurrently
during the definitive surgical repair.13

Postoperative Care

Following hybrid procedures and subsequent definitive
repair, neonates require intensive monitoring and supportive
care to ensure optimal recovery:

e Hemodynamic Monitoring: Continuous assessment
of cardiac output and systemic perfusion.13

e Respiratory Support: Transitioning from mechanical
ventilation to spontaneous breathing.

e Management of Pulmonary Hypertension: Use of
agents such as inhaled nitric oxide or sildenafil as
needed.14

e Nutritional Support: Enteral feeding is gradually
introduced to support growth and development.14

e Long-Term Outcomes and Follow-Up

Hybrid management has shown promising outcomes in
neonates with Taussig-Bing syndrome, particularly in high-
risk cases. However, these patients require long-term follow-
up to monitor for residual defects, ventricular function, and
potential complications, including arrhythmias or pulmonary
hypertension. Advanced imaging and periodic cardiac
catheterization may be needed to assess for late sequelae or
the need for additional interventions.15

Advantages of Hybrid Management

Hybrid strategies provide several advantages over traditional
approaches:

e Reduced risk of neonatal morbidity and mortality.15

e Avoidance of prolonged cardiopulmonary bypass in
the neonatal period.

Preservation of pulmonary vascular integrity.15
Improved bridge to definitive repair in critically ill
neonates.

Challenges and Limitations

Despite its advantages, hybrid management poses unique

challenges:
e Technical expertise and specialized equipment are
required.16

e Potential complications include stent migration,
thrombosis, or inadequate relief of cyanosis.16

e The need for multiple procedures increases
cumulative risk and resource utilization.
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Hybrid management represents an innovative and effective
strategy for addressing the complexities of Taussig-Bing
syndrome in neonates. By stabilizing the neonate and
optimizing conditions for later definitive repair, this approach
has the potential to improve survival and quality of life in this
vulnerable population. Ongoing advancements in hybrid
techniques and multidisciplinary care will further refine the
management of this challenging congenital condition.16

CONCLUSION

The management of Taussig-Bing syndrome in neonates
represents a significant challenge due to the condition's
anatomical complexity, hemodynamic instability, and high
risk of early mortality if left untreated. Hybrid management
strategies, which integrate the strengths of interventional
cardiology and surgical techniques, have emerged as a
transformative approach to addressing these challenges.
These strategies allow for a tailored and less invasive
intervention during the neonatal period, serving as a bridge to
definitive surgical repair while minimizing the risks
associated with traditional open-heart surgery in this
vulnerable population.

Hybrid management offers several critical advantages,
including the ability to stabilize systemic and pulmonary
circulation, reduce the need for immediate complex surgical
interventions, and provide an opportunity to address
associated anomalies such as coarctation of the aorta or aortic
arch hypoplasia. The ability to perform staged interventions
ensures that neonates can achieve greater physiological
stability before undergoing definitive repair, such as an
arterial switch operation or ventricular septal defect closure.
The multidisciplinary approach is integral to the success of
hybrid  management.  Close  collaboration = among
neonatologists, pediatric cardiologists, cardiac surgeons, and
intensive care specialists is essential for ensuring the timely
diagnosis, individualized treatment planning, and seamless
execution of hybrid interventions. Advances in imaging
modalities and catheter-based techniques have further
enhanced the precision and efficacy of these approaches,
making hybrid strategies an indispensable component of
contemporary congenital heart disease management.

Despite its many benefits, hybrid management is not without
its limitations. The technical demands of these procedures
necessitate expertise and specialized resources, which may
not be universally available. Additionally, the need for
multiple staged interventions introduces cumulative risks and
resource utilization, necessitating careful patient selection
and individualized care planning. The potential for
complications, such as stent migration or thrombosis,
underscores the importance of meticulous procedural
execution and vigilant postoperative monitoring.

Long-term follow-up remains crucial for patients with
Taussig-Bing syndrome who undergo hybrid management.
Residual defects, arrhythmias, or late-onset complications,

such as pulmonary hypertension, must be monitored and
managed through regular clinical evaluations, imaging
studies, and, when necessary, additional interventions. The
ultimate goal of hybrid management is not only to ensure
survival but also to optimize long-term quality of life and
cardiac function.

In conclusion, hybrid management represents a paradigm
shift in the treatment of Taussig-Bing syndrome in neonates.
By combining innovative interventional techniques with
surgical precision, this approach offers a viable and effective
solution for managing this complex congenital anomaly.
Continued advancements in hybrid strategies, coupled with
ongoing research and collaboration within the field of
pediatric cardiology, will undoubtedly refine these
techniques, improve outcomes, and provide hope for neonates
born with this challenging condition and their families.
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