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The Human Airway 

(with thanks to David N. Hager, MD, PhD 
Johns Hopkins University) 

The Upper Airway 

•  Nasopharynx 
•  Oropharynx 
•  Larynx 

–  voice 
–  airflow 

Gray, Anatomy of the Human Body 

Trachea 
•  Length: 9-15 cm  
•  Internal diameter: 18-22 mm 
•  Outer diameter: 21-27 mm 
•  18-22 cartilaginous rings  
•  Becomes intrathoracic at 6th 

cartilaginous ring 
•  Bifurcates at T4 (sternal 

angle) 
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Bronchi 
•  Right: main bronchus 

–   2cm long, I.D. 10-16mm 
–  more vertical than left main bronchus 

(in adults) 
–  Right upper lobe 
–  Bronchus intermedius 
–  Middle lobe 
–  Lower lobe 

•  Left: main bronchus 
–  4-5cm long 
–  slightly smaller than right (I.D. 8-14mm) 

•  upper lobe 
•  lower lobe 

www.vh.org 

Segments of the Lung 

Splits to anterior 
and medial basal 

Right Lung: 10 segments Left Lung: 9 segments 

Segmental Anatomy of the Lungs 

http://ect.downstate.edu/courseware/haonline/labs/l19/st1012.htm 
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Segmental Anatomy of the Lungs 

http://ect.downstate.edu/courseware/haonline/labs/l19/st1012.htm 
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• Conducting Airways end at 16th generation 
• Gas exchange begins at the respiratory bronchioles – 
generation 17 and higher 



4 

Alveoli 
•  130,000 primary lobules in each lung 

–  each contain ~ 2,200 alveoli 
–  total ~ 300,000,000 

•  Lined by surfactant 
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Dual Blood Supply 
Pulmonary circulation: from the right heart 

–  PA systolic pressures ~ 15-30mmHg 
–  PA diastolic pressures ~ 5-12mmHg 
–  delivers deoxygenated blood to alveoli 
–  follow the bronchi (lobe, segment, lobule) 
–  pulmonary emboli rarely cause infarction 

Bronchial circulation: 
–  two left bronchial arteries arise from the thoracic aorta 
–  single right bronchial artery arises from the 1st 

intercostal artery (or the superior left bronchial artery) 
–  supplies blood to the lung itself 
–  at systemic pressures (120/80 mmHg) 

•  important cause of hemoptysis 

Dual Blood Supply 

• LV 

• RV 
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Mediastinal 
Compartments 

Superior 
-  Thoracic inlet to sternal angle 
 

Inferior: 
-  Anterior 

-  Sternum to pericardium 
à Thymus, trachea, nodes, fat 

-  Middle 
-  Defined by Contents 
à Heart, Asc Ao, vena cava, 
brachiocephalic arteries & veins, 
phrenic nerves, trachea, main bronchi, 
main PA 

-  Posterior 
-  Pericardium to thoracic vertebra 
à Dsc thoracic aorta, esophagus, 
azygos veins, autonomic nerves 

Normal Radiology 

PA CXR 
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• Left Diaph 

• Right Diaph 

• Scapula 

• RUL Br 

• LUL Br 

From Inside the Airways 



8 

RUL 

RML 

RLL 
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LUL 

LLL 

 Introduction: Roles of siglecs on 
leukocytes during lung inflammation 

Bruce S. Bochner, M.D."
Cosner Scholar in Translational Research"

Professor of Medicine and Director"
Division of Allergy and Clinical Immunology"
Johns Hopkins Asthma and Allergy Center"

Baltimore, Maryland"
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•  Aim 1: To exploit Siglec-8/-F and its 
ligands for their anti-eosinophil properties 
in lung inflammation 

•  Aim 2: To exploit Siglec-9/-E and its 
ligands for their anti-neutrophil properties 
in lung inflammation 

•  Aim 3: To exploit natural lung ligands for 
Siglec-8/-F and Siglec-9/-E for their anti-
granulocyte properties 

Project 1: Treating lung inflammation 
by targeting siglecs	


• Dranoff 2005 

Immune cells for innate and adaptive immunity 

Asthma and COPD (emphysema)"
•  Affect 16-20 million Americans each 
•  Both diseases are characterized by airway 

obstruction 
 - variable and reversible in asthma 
 - progressive and largely irreversible in COPD, 
  most commonly due to cigarette smoke- 
  induced damage 

•  In both diseases, there is chronic inflammation of 
the respiratory tract but the location and cells differ 

•  In both diseases there are acute episodes or 
exacerbations when the intensity of this 
inflammation increases 
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Asthma Pathophysiology 

Barnes Nature Rev Immunol 8:183, 2008  

COPD Pathophysiology 

Barnes Nature Rev Immunol 8:183, 2008  
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Patterns of Cellular Inflammation 
in Asthma Versus COPD 

Barnes Nature Rev Immunol 8:183, 2008  
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Loss of Lung Architecture in COPD"
as shown by MicroCT	


McDonough et al., NEJM 385:1567, 2011  

Treatments for Asthma and COPD	


Asthma COPD 
Beta agonists +++ +++ 

Corticosteroids +++ +++ 
CysLT1 antag + - 

Anti-IgE antibody + - 
Anticholinergics + ++ 

Oxygen Acute (severe) Acute & chronic 
Pulm rehab - ++ 
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Treatments for Asthma and COPD:"
Loss of Lung Function Anyway	


Contoli et al., J Allergy Clin Immunol 125:830, 2010  


