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Choanal atresia is a congenital condition characterized by the blockage of the posterior nasal
aperture (choanae), which can significantly impede normal nasal breathing. It is often diagnosed in
newborns presenting with respiratory distress, nasal obstruction, or feeding difficulties. Early and
accurate diagnosis is crucial for effective management and to prevent complications such as hypoxia
or failure to thrive. Among the various diagnostic methods available, identifying the definitive
diagnostic test for choanal atresia is essential for clinicians and ENT specialists. This article explores
the nature of choanal atresia, its clinical presentation, and the most reliable diagnostic procedures,
with a focus on the definitive test that ensures precise diagnosis.

Understanding Choanal Atresia

Choanal atresia involves an abnormal bony or membranous blockage of the choanae, the openings
connecting the nasal cavity to the nasopharynx. It can be unilateral or bilateral, with bilateral cases
often presenting in neonates with respiratory distress immediately after birth. The etiology is
believed to involve incomplete recanalization of the nasal fossae during fetal development, leading to
bony, membranous, or mixed obstructions.

Types of Choanal Atresia:

e Bony Atresia: Primarily involves thick bony tissue blocking the choanae.
e Membranous Atresia: Consists mainly of soft tissue membrane occluding the nasal passage.

e Mixed Atresia: Features both bony and membranous components.

Clinical Presentation:

- Neonates with bilateral atresia may present with:

- Cyanosis that improves with crying (since crying forces mouth breathing)

- Nasal obstruction

- Difficulty feeding

- Respiratory distress

- Unilateral cases often go unnoticed initially, presenting later with persistent nasal congestion or
unilateral nasal discharge.



Initial Evaluation and Imaging in Suspected Choanal
Atresia

Before delving into specific diagnostic tests, clinicians typically perform a thorough physical
examination, including nasal endoscopy if tolerated, and assess the patient's respiratory status.

Key steps in initial assessment:

- Observation of respiratory distress, especially in newborns.

- Attempt to pass a flexible or rigid nasal endoscope to the posterior nasal cavity.
- Use of simple bedside tests such as the "failure to pass a catheter" technique.
Limitations of Physical Examination:

- Bony obstructions may be difficult to detect visually.

- The presence of nasal swelling or secretions can obscure findings.

- Clinical suspicion alone is insufficient for definitive diagnosis.

Role of Imaging:

Imaging studies are invaluable in confirming the diagnosis and delineating the anatomy of the
atresia, especially when clinical evaluation is inconclusive.

Diagnostic Tests for Choanal Atresia

Numerous diagnostic modalities exist, including clinical examination, radiological imaging, and
endoscopic procedures. Among these, some are considered preliminary, while others are definitive.

Common diagnostic tools include:

1. Nasal Endoscopy
2. Computed Tomography (CT) Scan
3. Transnasal Endoscopy

4. Contrast Sinography

While each has its merits, the most reliable and definitive diagnostic test is a high-resolution
computed tomography (CT) scan of the nasal and paranasal regions.



The Definitive Diagnostic Test: High-Resolution CT
Scan

Why is CT the Gold Standard?

A high-resolution CT scan provides detailed images of the nasal cavity, choanae, and surrounding
bony structures. It allows clinicians to determine:

- The presence and extent of bony atresia.
- The nature of the obstruction (bony, membranous, or mixed).
- Associated anomalies such as choanal duplication or nasal septal deformities.

Advantages of CT in Diagnosing Choanal Atresia:

- Superior spatial resolution for bony details.

- Ability to visualize the precise location and nature of the atresia.
- Non-invasive and widely available.

- Guides surgical planning by delineating anatomy.

Performing the CT Scan:

- Usually performed with the patient in a supine position.

- Thin-section axial images are obtained, often with coronal and sagittal reconstructions.
- Sedation may be necessary in neonates or uncooperative children.

Interpreting the CT Scan:

- Look for a bony or membranous barrier at the posterior nasal cavity.

- Identify the width of the atretic plate.

- Confirm whether the obstruction is unilateral or bilateral.
- Detect any associated anomalies or sinus malformations.

Limitations of CT Scanning

While highly effective, CT scans have some limitations:

- Exposure to ionizing radiation, which is a concern, especially in neonates and children.
- Potential difficulty in differentiating membranous from bony atresia in some cases.
- Need for patient cooperation or sedation.

Despite these limitations, the diagnostic accuracy of high-resolution CT makes it the definitive test
for choanal atresia.



Complementary Diagnostic Modalities

While CT remains the gold standard, other diagnostic methods complement the evaluation:

Nasal Endoscopy

- Provides direct visualization of the posterior choanae.
- Useful for initial assessment and intraoperative confirmation.
- Can identify membranous atresia more readily than bony.

Contrast Sinography

- Involves injecting contrast into the nasal cavity and imaging to assess patency.
- Less commonly used due to radiation exposure and invasiveness.

Clinical Tests

- Catheter Test: A small catheter or feeding tube is gently passed through the nasal passage to the
posterior nasopharynx.

- If resistance is met, it suggests atresia.

- However, this is not definitive and can be inconclusive in some cases.

Summary: The Path to Accurate Diagnosis

In summary, while clinical examination and endoscopy are initial steps, the most reliable and
definitive diagnostic test for choanal atresia is the high-resolution computed tomography (CT) scan.
It offers unparalleled detail of bony structures and guides surgical intervention.

Key points to remember:

- Always combine imaging with clinical evaluation.

- Consider endoscopy as a supplementary tool for visualization.

- Use CT scans judiciously, especially in neonates, balancing diagnostic benefit against radiation
exposure.

- Recognize that a precise diagnosis informs optimal surgical planning and improves patient
outcomes.



Conclusion

Choanal atresia is a congenital anomaly requiring prompt diagnosis for effective management. The
definitive diagnostic test is a high-resolution CT scan of the nasal and paranasal regions, providing
detailed imagery necessary to confirm the diagnosis, assess the nature of the atresia, and plan
surgical correction. While other diagnostic methods such as nasal endoscopy and clinical tests are
valuable, CT remains the cornerstone in establishing an accurate diagnosis. Early and precise
identification through this modality significantly enhances treatment success and reduces the risk of
complications, ensuring better respiratory function and quality of life for affected patients.

Frequently Asked Questions

What is the definitive diagnostic test for choanal atresia?

The gold standard for diagnosing choanal atresia is nasal endoscopy combined with computed
tomography (CT) scan of the nasal and sinus regions.

Why is a CT scan considered the definitive test for choanal
atresia?

A CT scan provides detailed images of the nasal cavity and sinus anatomy, allowing precise
identification of the bony and membranous obstructions characteristic of choanal atresia.

Can nasal endoscopy alone diagnose choanal atresia?

While nasal endoscopy is highly useful and often the initial diagnostic tool, it may not fully delineate
the extent or type of atresia; thus, it is usually complemented by a CT scan.

Is imaging necessary before surgical intervention for choanal
atresia?

Yes, imaging, particularly a CT scan, is essential for surgical planning by providing detailed anatomy
and helping determine the type and extent of atresia.

Are there other diagnostic tests for choanal atresia besides CT
scans?

Other assessments include clinical examination and nasal endoscopy, but these are adjuncts; the
definitive diagnosis relies on imaging, especially CT.

How does a CT scan differentiate between bony and
membranous choanal atresia?

A CT scan can visualize the density and structure of the blockage, distinguishing bony tissue from



membranous tissue, which influences treatment approach.

What are the limitations of using CT scans for diagnosing
choanal atresia?

Limitations include radiation exposure, cost, and limited availability in some settings; however, it
remains the most accurate diagnostic tool.

Is MRI used in the diagnosis of choanal atresia?

MRI is less commonly used for this purpose because it provides less detailed bony anatomy
compared to CT, but it can be useful in complex cases or when avoiding radiation.

At what age is the diagnostic imaging typically performed for
suspected choanal atresia?

Imaging is usually performed soon after birth or upon clinical suspicion, especially if the newborn
exhibits nasal obstruction or respiratory distress.

What is the role of clinical examination in diagnosing choanal
atresia?

Clinical examination, including nasal patency tests and oral examination, helps raise suspicion but
cannot definitively diagnose the condition without imaging confirmation.

Additional Resources
Nose And Sinus: What Is The Definitive Diagnostic Test For Choanal Atresia?

Choanal atresia is a congenital anomaly characterized by the blockage of the posterior nasal
aperture (choanae), which can significantly impair breathing, especially in neonates. Accurate and
timely diagnosis is crucial because delays can lead to respiratory distress, feeding difficulties, and
other complications. Among various diagnostic modalities, identifying the definitive test is vital for
guiding management and surgical intervention.

In this comprehensive review, we will explore the anatomy and pathophysiology of choanal atresia,
the clinical presentation, available diagnostic tools, and, most importantly, the definitive diagnostic
test, its methodology, advantages, limitations, and clinical relevance.

Understanding Choanal Atresia

Definition and Types



Choanal atresia is a congenital condition where the nasal passage posteriorly is obstructed by bony,
membranous, or mixed tissue. It can be classified as:

- Unilateral or Bilateral: Unilateral involves one side; bilateral involves both nostrils.
- Bony, Membranous, or Mixed: Based on the tissue composition of the atretic plate.

Embryological Basis

The condition results from incomplete recanalization of the nasal fossae during fetal development,
typically between the 8th and 12th weeks of gestation.

Clinical Significance
- Neonatal Implications: Infants are obligate nasal breathers; bilateral atresia can cause severe
respiratory distress.

- Associated Syndromes: Frequently associated with other congenital anomalies such as CHARGE
syndrome, Treacher Collins syndrome, and other craniofacial malformations.

Clinical Presentation and Initial Examination

Signs and Symptoms

- Respiratory distress, especially when crying or feeding

- Cyanosis that improves with crying (paradoxical cyanosis)
- Failure to pass a nasal catheter

- Snoring or noisy breathing

- Recurrent nasal infections or rhinorrhea

Physical Examination

- Attempt to pass a flexible or rigid nasal endoscope

- Inspection of the nasal cavity
- Observation for asymmetry or external anomalies

Diagnostic Modalities for Choanal Atresia

Multiple diagnostic tools are employed to confirm the presence of choanal atresia:
1. Nasal Endoscopy

- Provides direct visualization
- Useful as a preliminary assessment



- Limitations: Patient cooperation, especially in neonates, can be challenging
2. Imaging Studies

- Computed Tomography (CT) Scan: The gold standard for diagnosis
- Plain Radiographs: Less sensitive but may show indicative signs
- Magnetic Resonance Imaging (MRI): Occasionally used but less common

3. Other Tests

- Nasal Airflow Studies: Less specific
- Ultrasound: Limited utility in deep nasal structures

Among these, the CT scan is regarded as the definitive diagnostic test due to its superior ability to
delineate bony and membranous structures.

The Definitive Diagnostic Test: Computed Tomography
(CT) Scan

Why is CT Considered the Gold Standard?

- High-resolution imaging: Provides detailed cross-sectional images of nasal and skull base anatomy.
- Identification of bony versus membranous atresia: Differentiates the tissue composition.

- Precise localization: Helps in surgical planning.

- Assessment of associated anomalies: Detects anomalies in adjacent structures such as the sphenoid
sinus, skull base, or palate.

CT Scan Protocol for Choanal Atresia

- Patient preparation: Usually requires sedation in neonates and infants for motionless imaging.
- Imaging planes: Axial and coronal slices are essential.

- Slice thickness: Thin slices (0.5-1 mm) provide optimal resolution.

- Scan coverage: From the nasal cavity through the sphenoid sinus and skull base.

Imaging Findings in Choanal Atresia

- Bony Obstruction: Thick bony plate at the posterior nasal aperture.

- Membranous Obstruction: Thin, soft-tissue density membrane.

- Mixed: Combination of both bony and membranous tissue.

- Other features: Narrowing or absence of the choanal opening, abnormal skull base, or associated



craniofacial anomalies.

Advantages of CT Imaging

- High sensitivity and specificity: Nearly 100% in experienced hands.
- Detailed anatomical mapping: Facilitates surgical approach decisions.
- Detection of associated anomalies: Critical for comprehensive management.

Limitations and Considerations

- Radiation exposure: Especially concerning in neonates; hence, low-dose protocols are
recommended.

- Need for sedation: To prevent motion artifacts.

- Availability and cost: May be limited in some settings.

Other Diagnostic Tools and Their Roles

While CT remains the gold standard, other tools assist in the diagnostic process:
Nasal Endoscopy

- Advantages:

- Direct visualization of the atretic plate.

- Ability to assess the membranous versus bony nature.
- Can be performed at bedside or in the operating room.
- Limitations:

- Difficult in neonates due to small nasal passages.

- Requires expertise and patient cooperation.

Nasal Catheter Test

- Passing a small catheter (e.g., 22-gauge or 5 French) through each nostril can help assess patency.
Resistance or inability to pass suggests obstruction but does not confirm the diagnosis or tissue
type.

Imaging via Plain Radiography

- Water’s view or lateral nasal radiographs may show indirect signs but are not definitive.



Summary: The Path to Accurate Diagnosis

- Initial suspicion is based on clinical presentation, especially in neonates with respiratory distress.
- Nasal endoscopy serves as a valuable initial assessment, providing real-time visualization.

- CT scan is the definitive diagnostic modality, offering the most detailed and reliable information
about the location, nature, and extent of the atretic plate.

- Complementary assessments include clinical examination, endoscopy, and imaging studies to
confirm diagnosis and plan management.

Clinical Implications of Accurate Diagnosis

- Early and precise diagnosis ensures prompt surgical intervention, which is critical in bilateral cases
to prevent hypoxia and respiratory failure.

- Differentiating between bony and membranous atresia influences surgical approach—endoscopic
versus transpalatal.

- Recognizing associated anomalies through imaging minimizes the risk of missed diagnoses,
ensuring comprehensive care.

Conclusion

In the landscape of diagnosing choanal atresia, Computed Tomography (CT) scan stands out as the
definitive diagnostic test. Its unparalleled ability to visualize bony and membranous structures of the
posterior nasal cavity makes it indispensable in confirming the diagnosis, guiding surgical planning,
and assessing associated anomalies. While clinical suspicion and nasal endoscopy are vital initial
steps, CT imaging remains the cornerstone that provides definitive, detailed anatomical information,
enabling optimal patient outcomes.

In essence, a high-resolution, carefully performed CT scan is the ultimate tool for confirming choanal
atresia, ensuring that affected infants and children receive timely and precise treatment to restore
nasal patency and improve their quality of life.
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