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 DISEASES OF THE RESPIRATORY SYSTEM 2017 

DR HEYAM AWAD 

LECTURE 3: CHRONIC BRNCHITIS AND BRONCHIECTASIS 

 

INTRDUCTION 

In the last lecture we discussed the difference between restrictive and obstructive lung disease. 

As we said obstructive diseases are four: emphysema, chronic bronchitis, asthma and 

bronchiectasis. 

Emphysema is already discussed, so we will talk about chronic bronchitis and bronchiectasis in 

this handout and we will cover bronchial asthma in the next lecture. 

Reference: Robbins, 9th edition: pages 467-472 

                                    10th  : pages 502-506 

 

CHRONIC BRONCHITIS: 

Chronic bronchitis is defined as: the presence of a persistent productive cough for at least 3 

consecutive months in at least 2 consecutive years, in the absence of other identifiable causes. 

Productive cough means: cough associated with sputum.( if there is no sputum with cough we 

call it dry cough) 

 So: diagnosis of chronic bronchitis is based on clinical criteria ( remember that emphysema 

diagnosis is based on morphological features) 

OVERVIEW:  

Chronic bronchitis is an itis! Which means it is inflammation. With chronic cycles of 

inflammation fibrosis occurs, and this causes thickness of the wall and narrowing of the lumen. 

Also: remember that there is productive cough, so there is increased mucous production in 

these patients. The increased mucous is caused by increased goblet cells in the respiratory 

epithelium and, more importantly, by increased submucosal mucous secreting glands. 

The disease is called chronic bronchitis, so large bronchi are affected at first, but with time 

smaller airways (bronchioles) will be affected. 
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PATHOGENESIS: 

Chronic bronchitis, like emphysema is caused mainly by smoking. That’s why these two diseases 

co-exist in the same patient, although their pathogenesis is different (but they share the same 

etiology). Heavy air pollution can also cause chronic bronchitis.  

In chronic bronchitis there are two main changes, both are caused by smoking:  

1. Mucus hypersecretion. The earliest feature of chronic bronchitis is hypersecretion of mucus 

in the large airways, associated with hypertrophy of the submucosal glands in the trachea and 

bronchi. The basis for mucus hypersecretion is incompletely understood, but it appears to 

involve inflammatory mediators such as histamine and IL-13. With time, there is also a marked 

increase in goblet cells in small airways—small bronchi and bronchioles—leading to excessive 

mucus production that contributes to airway obstruction. It is thought that both the 

submucosal gland hypertrophy and the increase in goblet cells are protective reactions against 

tobacco smoke or other pollutants (e.g., sulfur dioxide and nitrogen dioxide).  

Note that smoking also interferes with the ciliary action of the respiratory epithelium, 

preventing the clearance of mucus and increasing the risk of infection. 

2.  Inflammation. Inhalants that induce chronic bronchitis cause cellular damage, eliciting both 

acute and chronic inflammatory responses involving neutrophils, lymphocytes, and 

macrophages. Long-standing inflammation and accompanying fibrosis involving small airways 

(small bronchi and bronchioles, less than 2 to 3 mm in diameter) can also lead to chronic airway 

obstruction.  

 

In the early stages of the disease, the productive cough causes mucoid sputum, but airflow is 

not obstructed (because large airways are affected and even narrowed, they are large enough 

for the inhalation and exhalation.  
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 VERY IMPORTANT: Obstructive features in chronic bronchitis occur later in the disease and are 

not caused by inflammation and destruction of large airways, rather it is the result of: 

1. Small airway disease chronic bronchiolitis) which needs time to develop and is induced by: 
a.    Goblet cell metaplasia with mucous plugging of the bronchiolar lumen, 
b.    Inflammation,  
c.   Bronchiolar wall fibrosis, 
2.  Coexistent emphysema 
 

MORPHOLOGY 

Grossly, there is hyperemia, swelling, and edema of the mucous membranes accompanied by 

excessive mucinous or mucopurulent secretions 

 The characteristic microscopic features are 

1. Mild chronic inflammation of the airways (predominantly lymphocytes)  

2.  Enlargement  ( hypertrophy and hyperplasia) of the mucus-secreting glands of the trachea 

and bronchi.  

3. Increased numbers of goblet cells,  
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The increase in mucous secreting glands can be assessed by the ratio of the thickness of the 

mucous gland layer to the thickness of the wall between the epithelium and the  cartilage (Reid 

index). The Reid index (normally 0.4) is increased in chronic bronchitis, usually in proportion to 

the severity and duration of the disease.  In the pic below Reids index is calculated as bc/ ad: 

 

 

The bronchial epithelium may exhibit squamous metaplasia and dysplasia.  

The bronchial walls are fibrotic and this fibrosis along with the inflammation, is the main cause 

of the narrowing, see below: 
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CLINICAL FEATURES 

-  In patients with chronic bronchitis, a prominent cough and the production of sputum may 

persist indefinitely without ventilatory dysfunction  

- Some patients develop significant COPD with outflow obstruction. This results in hypercapnia, 

hypoxemia, and (in severe cases) cyanosis (hence the term "blue bloaters" that describes 

patients with pure chronic bronchitis).  

Hypercapnea: due to expiratory obstruction causing CO2 retention 

Hypoxemia: due to ventilation/perfusion mismatch that happens due to increased cardiac 

output. 

So why patients with chronic bronchitis are cyanotic and those with emphysema are not?? 

In emphysema, the expiratory effort ( the puff! In pink puffers) can overcome the functional 

obstruction keeping oxygen and carbon dioxide level normal or near normal, whereas in chronic 

bronchitis the obstruction is structural and cannot be corrected, so it causes cyanosis. 

Please note that these two diseases coexist and that’s why we lump them in one entity ( COPD) 

so it is rare to see a classic case of pink puffer or blue bloater. Patients present with a spectrum 

of changes related to these two diseases. 

 

Complications of chronic bronchitis:  

-Pneumonia and recurrent respiratory infections 

-Respiratory failure 

-Right sided cardiac failure: cor pulmonale = cardiac failure secondary to lung disease 

-Bronchiectasis. 
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BRONCHECTASIS 

Bronchiectasis is not a primary disease; it is complication of several diseases.  It is defined as 

permanent dilation of bronchi and bronchioles caused by destruction of the muscle and the 

elastic tissue, resulting from or associated with chronic necrotizing infections. 

Note from the definition that the dilatation is in the bronchi and bronchioles, whereas in 

emphysema the dilation is in the alveoli. 

Bronchiectasis is secondary to persisting infection and obstruction caused by a variety of 

conditions that include 

1. Bronchial obstruction , common causes of this obstruction are : 

a- Tumors, foreign bodies, and impaction of mucus. 

-   With these conditions, the bronchiectasis is localized to the obstructed lung segment.  

b-   mucous plugging like in atopic asthma and chronic bronchitis 

2. Necrotizing, or suppurative, pneumonia, particularly with  Staphylococcus aureus or 

Klebsiella spp., may predispose affected patients to development of bronchiectasis. 

Note:  Post-tuberculosis bronchiectasis continues to be a significant cause of morbidity in 

endemic areas.  

PREDISPOSING FACTORS 

Several diseases increase the risk of developing bronchiectasis including:  

1. Cystic fibrosis, the patients have thick mucous which is difficult to get rid of. This causes obstruction. 

2.  intralobar sequestration of the lung, this is a congenital anomaly where there are abnormal lung 

segments. Their presence increases risk of infections. 

3. immunodeficiency states, 

4. primary ciliary dyskinesia and Kartagener syndromes. Here there is abnormal motility of cilia which 

increases risk of infection 

 

PATHOGENESIS 

Two processes are crucial in pathogenesis: obstruction and chronic infection and either of these 

may come first. 

If the patient has obstruction (due to bronchitis or asthma, or tumor..) the obstruction will  

affect the normal  clearance mechanisms ,so secondary infection soon follows and the 

combination of obstruction and infection will cause destruction of the bronchial walls. With 
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time this destruction causes dilation due to the weakness of the bronchial walls by the repeated 

infection and   

The alternative scenario occurs when the patient’s story starts with chronic infection. Here, the 

infection, over time causes damage to; bronchial walls, leading to weakening and dilation.  

MORPHOLOGY 

Bronchiectasis usually affects the lower lobes bilaterally,  

- When caused by tumors or foreign bodies the involvement may be localized to a single 

segment  and the most severe involvement is in the more distal bronchi and bronchiole  

 

- The airways may be dilated to as much as four times their usual diameter and on gross 

examination of the lung the bronchican be followed almost to the pleural surfaces . By contrast, 

in normal lungs, the bronchioles cannot be followed by ordinary gross examination beyond a 

point 2 to 3 cm from the pleural surfaces 

 

 

Clinical Features  

Bronchiectasis causes severe, persistent cough; expectoration of foul smelling, sometimes 

bloody sputum; dyspnea and hemoptysis, which may be massive.  

Symptoms are often episodic and are precipitated by upper respiratory tract infections or the 

introduction of new pathogenic agents. 
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 Paroxysms of cough are particularly frequent when the patient rises in the morning, as the 

change in position causes collections of pus and secretions to drain into the bronchi. 

Obstructive respiratory insufficiency can lead to marked dyspnea and cyanosis.  

Due to current treatment with better antibiotics and physical therapy, outcome has improved 

considerably and life expectancy has almost doubled. Complications like  cor pulmonale, brain 

abscesses, and amyloidosis are less frequent complications than in the past. 

 

I hope you know why bronchiectasis causes amyloidosis! If you remember, chronic 

inflammation increases SAA ( erum amyloid associated) protein which can accumulate and 

cause secondary amyloidosis. 

 

 

Clubbing of the fingers may develop in bronchiectasis. And it occurs in several neoplastic and 

non neoplastic lung disease. 

Finger clubbing: 

       

Clubbing is diagnosed clinically when you observe Loss of the normal <165° angle (Lovibond 

angle) between the nailbed and the fold (cuticula). 

Clubbing is a deformity of the finger or toe nails associated with several diseases within the 

respiratory system and other systems.  

Most important lung diseases causing clubbing :  

1. Lung cancer, mainly non-small-cell cell carcinoma  

2. Interstitial lung disease  

3. Complicated tuberculosis 

4. Suppurative lung disease: lung abscess, empyema, bronchiectasis, cystic fibrosis 

5. Mesothelioma of the pleura 

6. Arteriovenous fistula or malformation 

https://www.bing.com/images/search?view=detailV2&ccid=o8hHY8Xv&id=7A72083E02B0234144EFCA2BE9F39BCA542D7E05&thid=OIP.o8hHY8XvuKXoSVdh-0pPKAEmDU&q=finger+clubbing&simid=608033088867467438&selectedIndex=1
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Heart diseases that are associated with chronic hypoxia  can also cause clubbing, the most 

common being Congenital cyanotic heart disease. Some gastrointestinal diseases like 

malabsorption can also cause clubbing. 

 The exact cause for clubbing is unknown, it is thought that vasodilation , secretion of growth 

factors (e.g., platelet-derived growth factor and hepatocyte growth factor) from the lungs have 

a role in the pathogenesis of clubbing. 

 It is also suggested that overproduction of PGE2 by other tissues may be the causative factor 

for clubbing 

NOTE: CLUBBNG IS AN IMPORTANT TOPIC IN YOUR CLINICAL YEARS< MAKE SURE YOU ARE 

FAMILIA WITH IT!!! 

THANK YOY 

 

 

 

 

 

 

 

 

 


