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Understanding the route that air takes as it travels through the respiratory system is fundamental to
comprehending how breathing functions efficiently to supply oxygen to the body and remove carbon
dioxide. The respiratory system is designed with a series of specialized structures that facilitate the
movement of air from the external environment to the alveoli, where gas exchange occurs. This
pathway ensures that air is filtered, humidified, and warmed, optimizing respiratory efficacy. In this
article, we will explore the sequence in which air passes through the various respiratory structures,
providing a comprehensive overview of the respiratory pathway from the external environment to
the lungs.

Introduction to the Respiratory Pathway

The respiratory pathway is a complex but well-coordinated series of structures that work together to
ensure effective respiration. When a person inhales, air enters through the nose or mouth and
travels through several anatomical structures before reaching the alveoli, where oxygen diffuses into
the blood and carbon dioxide diffuses out. The journey of air involves multiple steps, each with
specific functions aimed at preparing the air for gas exchange.

Order of Respiratory Structures in Air Passage

The sequence of structures that air passes through can be summarized in the following order:

External environment (air)1.

Nasal cavity or oral cavity2.

Pharynx3.

Larynx4.

Trachea5.

Bronchial tree (primary, secondary, tertiary bronchi)6.

Bronchioles7.



Alveolar ducts8.

Alveoli9.

Let's delve into each of these structures to understand their roles and the journey of air through
them.

Detailed Pathway of Air Through Respiratory
Structures

1. External Environment (Air)
The journey begins with the external environment, where air contains a mixture of gases, dust,
microbes, and other particles. The quality of the air and its composition influence respiratory health
and efficiency.

2. Nasal Cavity or Oral Cavity
Most people breathe through the nose, making the nasal cavity the primary gateway for inhaled air.
The nasal cavity performs several vital functions:

Filtering dust and microbes via nasal hairs and mucous membranes

Humidifying and warming the air to protect delicate lung tissues

Conserving heat during cold weather and trapping particles

The oral cavity provides an alternative pathway, especially during heavy breathing or nasal
obstruction, but it lacks the filtering and humidifying features of the nose.

3. Pharynx
The pharynx, or throat, serves as a muscular tube that connects the nasal and oral cavities to the
larynx and esophagus. It plays a dual role in both the respiratory and digestive systems:

Conducts air from the nasal cavity to the larynx

Provides a passage for food from the mouth to the esophagus

During inhalation, the epiglottis ensures that air is directed into the larynx and not the esophagus.



4. Larynx
Commonly known as the voice box, the larynx is situated below the pharynx and above the trachea.
Its functions include:

Providing an open airway for respiration

Housing the vocal cords for speech production

Protecting the lower respiratory tract during swallowing

The larynx ensures that the passage of air continues into the trachea and prevents food or liquids
from entering the respiratory tract.

5. Trachea
The trachea, or windpipe, is a rigid tube reinforced with cartilage rings that extend from the larynx
into the thoracic cavity. Its key functions are:

Conducting air from the larynx to the bronchi

Filtering, humidifying, and warming the incoming air through mucous membranes and cilia

The mucociliary escalator within the trachea traps and moves particles upward to be expelled or
swallowed.

6. Bronchial Tree (Primary, Secondary, Tertiary Bronchi)
The trachea bifurcates into the right and left primary bronchi, which enter each lung. These then
branch into secondary (lobar) and tertiary (segmental) bronchi:

Primary bronchi serve each lung

Secondary bronchi supply individual lobes of the lungs

Tertiary bronchi supply bronchopulmonary segments within lobes

This branching increases the surface area for air distribution within the lungs.

7. Bronchioles
The smallest branches of the bronchial tree, bronchioles are less than 1 mm in diameter and lack
cartilage. They:

Distribute air to the alveolar ducts

Contain smooth muscle fibers that regulate airflow via constriction or dilation



Bronchioles serve as critical control points for airflow resistance and distribution.

8. Alveolar Ducts
The alveolar ducts are passageways that connect the terminal bronchioles to the alveolar sacs. They
are lined with alveoli and facilitate:

Transport of air directly into alveolar spaces

Initial exposure of air to alveolar surfaces for gas exchange

9. Alveoli
The final structures in the respiratory pathway are the alveoli—tiny, balloon-like sacs where gas
exchange occurs:

Oxygen diffuses across the alveolar-capillary membrane into the blood

Carbon dioxide diffuses from the blood into the alveoli to be exhaled

The immense surface area of alveoli (about 70-100 square meters in adults) maximizes gas exchange
efficiency.

Summary of the Air Passage Sequence

To encapsulate, the complete pathway of air from the external environment to the alveoli can be
summarized as follows:

External environment (air)

Nasal cavity or oral cavity

Pharynx

Larynx

Trachea

Primary bronchi

Secondary and tertiary bronchi

Bronchioles



Alveolar ducts

Alveoli

This sequence ensures the air is properly conditioned and directed to the sites of gas exchange with
minimal resistance and maximum efficiency.

Conclusion

The journey of air through the respiratory system is a fascinating and highly organized process,
designed to optimize respiratory function. From the external environment through the nasal or oral
cavity, past the pharynx and larynx, down the trachea and bronchial tree, and finally reaching the
alveoli, each structure plays a vital role in preparing and delivering air for efficient gas exchange.
Understanding this pathway not only highlights the complexity of the respiratory system but also
emphasizes the importance of each component in maintaining respiratory health. Whether for
medical studies, health awareness, or general knowledge, recognizing the order of these structures
deepens our appreciation for the intricate design of human respiration.

Frequently Asked Questions

Place the respiratory structures in the order that air would
pass through them as it moves from the environment to the
lungs.
Nasal cavity, Pharynx, Larynx, Trachea, Bronchi, Bronchioles, Alveoli

What is the correct sequence of respiratory structures air
passes through starting from the nose?
Nasal cavity → Pharynx → Larynx → Trachea → Primary bronchi → Secondary bronchi → Tertiary
bronchi → Bronchioles → Alveoli

How should the respiratory structures be ordered from the
external environment to the alveoli?
Nasal cavity, Pharynx, Larynx, Trachea, Main bronchi, Lobar bronchi, Segmental bronchi, Smaller
bronchioles, Alveolar sacs

In the pathway of air from outside the body to the lungs, what



is the sequence of respiratory structures?
Nasal or oral cavity, Pharynx, Larynx, Trachea, Bronchi, Bronchioles, Alveolar ducts, Alveoli

Order the following respiratory structures as air travels from
the nose to the lungs: Trachea, Alveoli, Nasal cavity, Bronchi,
Larynx.
Nasal cavity, Larynx, Trachea, Bronchi, Alveoli

What is the correct order of respiratory structures that air
passes through in the respiratory pathway?
Nasal cavity, Pharynx, Larynx, Trachea, Primary bronchi, Secondary bronchi, Tertiary bronchi,
Smaller bronchioles, Alveoli

Starting from the external environment, list the respiratory
structures in the order air moves through to reach the alveoli.
Nasal or oral cavity, Pharynx, Larynx, Trachea, Main bronchi, Smaller bronchi, Bronchioles, Alveolar
sacs

Arrange the respiratory structures in the order that air travels
from the outside to the lungs.
Nasal cavity or mouth, Pharynx, Larynx, Trachea, Primary bronchi, Secondary bronchi, Tertiary
bronchi, Smaller bronchioles, Alveoli

What is the pathway of air through the respiratory system
from the external environment to the alveoli?
Nasal cavity or oral cavity, Pharynx, Larynx, Trachea, Main bronchi, Smaller bronchi, Bronchioles,
Alveolar sacs

Order the following respiratory structures in the sequence
that air passes through them: Larynx, Trachea, Nasal cavity,
Bronchi, Alveoli.
Nasal cavity, Larynx, Trachea, Bronchi, Alveoli

Additional Resources
Respiratory Pathway: Tracing the Journey of Air Through the Respiratory Structures



Understanding the journey of air from the external environment to the lungs is fundamental in
respiratory physiology. This pathway involves a series of meticulously designed structures that
ensure efficient air conduction, filtration, humidification, and gas exchange. In this detailed
exploration, we will examine the respiratory structures in the order that air passes through them,
providing an in-depth understanding of each component's anatomy and function.

---

Introduction to the Respiratory Pathway

The respiratory system is engineered to facilitate the intake of oxygen and the expulsion of carbon
dioxide. The pathway of air begins at the external environment and culminates in the alveoli, where
gas exchange occurs. The key structures involved in this process include the nose, pharynx, larynx,
trachea, bronchi, bronchioles, and alveoli.

This journey can be summarized as follows:
1. External environment
2. Nose/Nasal cavity
3. Pharynx
4. Larynx
5. Trachea
6. Main bronchi
7. Secondary (lobar) bronchi
8. Tertiary (segmental) bronchi
9. Smaller bronchioles
10. Terminal bronchioles
11. Respiratory bronchioles
12. Alveolar ducts
13. Alveolar sacs and alveoli

The following sections will delve into each of these structures, exploring their anatomy, functions,
and significance in the respiratory process.

---

Nasal Cavity and External Nares

Anatomy and Structure
- The nose begins the respiratory pathway, consisting of external nares (nostrils) that allow air entry.
- The nasal cavity is a large, air-filled space divided into right and left halves by the nasal septum.
- It is lined with mucous membranes rich in blood vessels, cilia, and mucous glands.



Functions
- Air filtration: Nasal hairs and mucous trap dust, pathogens, and other particulates.
- Humidification and warming: The rich blood supply humidifies and warms the incoming air,
protecting lower respiratory structures.
- Sense of smell: Olfactory receptors reside in the superior part of the nasal cavity.
- Resonance for speech: The nasal cavity contributes to voice quality.

Pharynx

Anatomy
- The pharynx is a muscular tube approximately 13 cm long, extending from the base of the skull to
the level of the sixth cervical vertebra.
- It is divided into three regions:
- Nasopharynx: Behind the nasal cavity
- Oropharynx: Behind the oral cavity
- Laryngopharynx: Behind the larynx

Functions in Respiration
- Serves as a pathway for air moving from the nasal cavity to the larynx.
- Contains the pharyngeal tonsils (adenoids) that can trap pathogens.
- Plays a role in speech and swallowing.

Larynx (Voice Box)

Anatomy
- Located between the pharynx and trachea.
- Composed of cartilages (thyroid, cricoid, arytenoid, etc.), muscles, and mucous membranes.
- Houses the vocal cords essential for phonation.

Functions in Respiration
- Provides a patent airway.
- Acts as a passage for air from the pharynx to the trachea.
- Contains the epiglottis, a flap that covers the glottis during swallowing to prevent aspiration.
- Contributes to voice production.



Trachea (Windpipe)

Anatomy
- A flexible tube approximately 10-12 cm long and about 2.5 cm in diameter.
- Composed of C-shaped cartilaginous rings that keep it open.
- Lined with pseudostratified ciliated columnar epithelium with goblet cells.

Functions
- Conducts air from the larynx to the bronchi.
- Mucociliary escalator: Traps and removes debris and pathogens, moving mucus upward toward the
pharynx for expulsion or swallowing.

Main Bronchi (Primary Bronchi)

Anatomy
- The trachea bifurcates at the carina into right and left main bronchi.
- The right main bronchus is wider, shorter, and more vertical than the left.
- Each main bronchus enters its respective lung at the hilum.

Functions
- Directs airflow into each lung.
- Subdivides into secondary (lobar) bronchi to supply each lobe.

Secondary (Lobar) Bronchi

Anatomy
- The right lung has three secondary bronchi; the left has two.
- These bronchi supply individual lobes (three on the right, two on the left).

Functions
- Further direct airflow into different lobes.
- Begin the process of airway branching that reduces in diameter and increases in number.



Tertiary (Segmental) Bronchi

Anatomy

- Each secondary bronchus divides into tertiary
bronchi, supplying bronchopulmonary segments.
- Each segmental bronchus supplies a specific segment
of lung tissue.

Functions

- Distribute air to smaller regions within each lung.
- Continue to branch into even smaller airways.

Smaller Bronchioles

Anatomy

- Branching from tertiary bronchi are terminal
bronchioles (~0.5 mm in diameter).
- Surrounded by smooth muscle, playing a role in
airway constriction and dilation.
- Lined with simple cuboidal epithelium.



Functions

- Conduct air to the respiratory bronchioles.
- Regulate airflow resistance.

Terminal Bronchioles

Anatomy

- The last portion of conducting airways; about 0.5 mm
in diameter.
- No mucous glands or cartilage.

Functions

- Serve as the final conducting passageway before
respiratory zones.
- Prepare air for gas exchange regions.

Respiratory Bronchioles

Anatomy



- Branch from terminal bronchioles (~0.3 mm
diameter).
- Possess some alveoli budding from their walls.
- Surrounded by smooth muscle.

Functions

- Begin the transition from conducting to respiratory
zones.
- Allow some gas exchange due to alveoli budding.

Alveolar Ducts

Anatomy

- Tiny passages (~0.2 mm diameter) lined with alveoli.
- Connect respiratory bronchioles to alveolar sacs.

Functions

- Serve as conduits for airflow into alveoli.
- Contain alveoli on their walls, facilitating gas
exchange.



Alveolar Sacs and Alveoli

Anatomy

- The alveolar sac is a cluster of alveoli at the end of an
alveolar duct.
- Alveoli are tiny, balloon-like structures (~0.2-0.3 mm
in diameter).
- Each alveolus is lined with a thin layer of epithelial
cells (type I pneumocytes) and supported by alveolar
macrophages.

Functions

- Primary sites for gas exchange.
- Gas transfer occurs across the alveolar-capillary
membrane, allowing oxygen to diffuse into blood and
carbon dioxide to diffuse out.
- Surfactant produced by type II pneumocytes reduces
surface tension, preventing alveolar collapse.

---

Summary of the Airflow Sequence



To consolidate the detailed pathway, here is a step-by-
step list of structures in the order that air passes
through them:

1. External Nares (Nostrils) — Entry point for air from
the environment.
2. Nasal Cavity — Warms, humidifies, and filters
incoming air.
3. Nasopharynx — Conveys air from the nasal cavity to
the oropharynx.
4. Oropharynx — Shared pathway for air and food.
5. Laryngopharynx — Continues airflow towards the
larynx.
6. Larynx — Passage for air; voice box.
7. Trachea — Conducts air downward toward lungs.
8. Main (Primary) Bronchi — Divides into each lung.
9. Secondary (Lobar) Bronchi — Divide to supply each
lung lobe.
10. Tertiary (Segmental) Bronchi — Supply specific
lung segments.
11. Smaller Bronchioles — Conduct air into respiratory
zones.
12. Terminal Bronchioles — Final conduction before
respiratory zones.
13. Respiratory Bronchioles — Begin alveolar budding.
14. Alveolar Ducts — Lead to alveolar sacs.
15. Alveolar Sacs and Alve
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