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 Lung Histology

Dr Alexandra Rice (alexandra.rice@imperial.ac.uk)
Learning objectives

1
Normal lung structure (macroscopic and microscopic)
Understand basic lung structure and recognise the following structures/cells on a histological section and photomicrograph of normal lung tissue: Bronchiole; Pulmonary artery; Alveolar duct; alveolus; Ciliated epithelial cell; Goblet cell, Type 1 pneumocyte; Type 2 pneumocyte; Alveolar macrophage.

2
Lung Cancer


Understand the development of common lung cancers 

a) Understand the difference between squamous metaplasia, squamous dysplasia and invasive squamous carcinoma

b) Understand what is meant by atypical adenomatous hyperplasia and invasive adenocarcinoma

c) Understand how small cell carcinoma differs from other common lung cancers

Macroscopic specimens

Understand the different types of specimens received in pathology (biopsies, wedge excisions, lobectomies and pneumonectomies)
Describe the macroscopic appearance of lung tumours and the important pathological parameters with respect to staging of lung cancer

Microscopic slides

Recognise the common types of lung cancer. 

3. 
Non-tumour pathology
Basic understanding of some of the common non-neoplastic pathologies in the lung (note: these will be covered in more detail in the year 5 pathology course, but you will encounter these conditions in patients sooner):
Emphysema
Pulmonary oedema

Asthma

Lung infection and abscess 

Lung fibrosis
Introduction

The respiratory histology teaching is in two parts. In Session 1 (P7), you should familiarise yourself with the normal structure of the lung, and contrast this with some examples of neoplastic and non-neoplastic lung pathology.  
Use the internet resources listed below and/or standard histology/histopathology textbooks, available in the library to achieve the following objectives.
By the end of your private study, you should be able to: 
1. Distinguish between a cross section of trachea or bronchus and that of a bronchiole on the basis of differences in their histological features.

2. Recognise the main types of epithelial cell found in the respiratory tract (ciliated columnar epithelial cells, goblet cells, Type I and Type II pneumocytes) and distinguish between them by light microscopy.

3. Describe the principle histological features of an alveolus and relate them to function.

4. Describe the key pathological features of pulmonary oedema, emphysema, asthma, lung infection and fibrosis visible by light microscopy.

5. Define the terms metaplasia and dysplasia, hyperplasia vs hypertrophy and the role they may play in cancer development.
6. List the four commonest forms of tumour found in the respiratory tract and describe their key features.

If you have any difficulties ask the demonstrator at the lung pathology session, P8 to help you. 
Session 2 (P8) will be held in the laboratory; you will explore aspects of lung pathology in more detail: viewing normal and abnormal sections of lung under the light microscope, viewing photomicrographs and examining resected lung sections. You will find Session 2 very difficult unless you have already familiarised yourself with the histology of the normal airway and lung.
WARNING: You can learn a lot about the histology and histopathology of the lung from some excellent web resources and from the conventional textbooks.  However nothing replaces the experience of viewing things for yourselves down a conventional light microscope and with the benefit of your demonstrator's experience. The real thing can be a bit more confusing than the ‘textbook’ ideal - take advantage of their presence in the practical class.

P7.  Respiratory histology: Session 1

Internet resources:

(you can follow these links from the Phase 1 Respiratory Science web pages on the intranet)

Loyola University Medical Education Network. This contains examples and descriptions of normal histology together with two short tests.

Normal histology:

http://www.meddean.luc.edu/lumen/meded/Histo/frames/h_fram15.html
Test 1:

http://www.meddean.luc.edu/lumen/meded/Histo/practical/respiratory/hp15-01.html
Test 2:

http://www.meddean.luc.edu/lumen/MedEd/Histo/practical/respiratory/hp15-02.html
Three is an alternate resource at the University of Kansas showing some normal histology.

http://www.kumc.edu/instruction/medicine/anatomy/histoweb/resp/resp.htm
The Internet Pathology Laboratory for Medical Education

(http://www-medlib.med.utah.edu/WebPath/LUNGHTML/LUNGIDX.html) contains examples of many respiratory pathologies at a gross and microscopic level.  You will be able to find examples of emphysema, pulmonary oedema and asthma together with the various carcinomas that are covered in Session 2.

P8.  Respiratory histology: Session 2
SLIDE 1: Normal lung histology
Identify the following: (tick the boxes when you find them)

Anatomic structures:

bronchiole □


pulmonary artery □

visceral pleura □
alveolar duct □

alveolus □


Cell types: 

ciliated cell □


goblet cell □
 

alveolar macrophage □
type 1 pneumocyte □
type 2 pneumocyte □

Can you see any abnormality in this slide? ____________________________
Find the pigment within the slide. 

 _____________________________
Why do think this is present?

_____________________________
SLIDE 2 
This slide is from the bronchus adjacent to an invasive tumour in the upper lobe.  This is a bronchus rather than bronchiole because there is cartilage within the wall.

1.
Identify normal airway epithelium and compare with adjacent abnormal epithelium.  What cell type are you seeing in the abnormal tissue?

Which of the following processes are you seeing:

a)
Metaplasia


YES

NO

b)
Dysplasia


YES

NO

c)
Carcinoma-in situ

YES

NO

d)
Invasive carcinoma

YES

NO

e)
What type of tumour would you expect this patient to have?
SLIDE 3

This is a section from an invasive squamous cell carcinoma.

1. Identify the area of invasion
2. What are the features that indicate that this is a squamous carcinoma 

keratinisation □
glandular formation □
adjacent in-situ disease □

SLIDE 4

This is a section from a peripheral lung mass

1. 
Describe what you are seeing

SLIDE 5

This is a section from an adenocarcinoma.

1. Identify the area of invasion

2. What are the features that indicate this is an adenocarcinoma

Adjacent in-situ disease □
Keratinisation □
Intercellular prickles □
Gland formation □
Mucin production □
SLIDE 6
There are sections from a small cell carcinoma, called small cell because of the relative size of the tumour cells, less than the diameter of 3 lymphocytes.

Identify the tumour cells and compare to accompanying inflammatory cells

Compare these tumour cells with those of non-small carcinomas (squamous cell carcinoma and adenocarcinoma).

How does treatment differ for small cell carcinoma, compared to other carcinomas arising in the lung?

SPECIMEN 1

This is a resection specimen containing a lung carcinoma.

What kind of specimen is this?
Lobectomy □

Pneumonectomy □

Describe the relevant macroscopic features:

Diffuse □ or Localised □, 
Size ___mm

Cut surface________ 


Nodal involvement___________

Pleural involvement __________ 
Others____________

What kind of tumour do you think this is? _________________

SPECIMEN 2

This is a resection specimen containing a different kind of lung tumour.

What kind of specimen is this?  Lobectomy □

 Pneumonectomy □

Describe the relevant macroscopic features:  
Diffuse or Localised__

Size ___mm

Cut surface __________ 


Nodal involvement __________

Pleural involvement _________

Others ____________

What symptoms do you think this tumour may have caused, and why ? __________________________________________________________________________________________________________________________________________________________________________________________
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