
What do we know 

about the natural history of 

precancerous 

bronchial lesions?



Lung cancer

remains the largest cause of cancer deaths  

worldwide 

the overall 5-year survival rate is only 15% 

the majority of the lung cancers 

are diagnosed at late stages 

the treatment outcome is suboptimal.
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Diagnosis and resection of lung cancer 

early stage 

dramatically improved survival rates 

for resected patients

compared with patients with no surgery
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Advances in endoscopic technology

improved the detection 

of precancerous bronchial lesions

associated 

with the occurence of 

proximal squamous cell lung cancer (SCC)

in high-risk individuals
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Distribution and Outcome of Preneoplastic 

Lesions in Bronchial Epithelium

Related or unrelated to various risk factors such as:

- smoking history

- past history of cancer

- chronic obstructive pulmonary disease.
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Squamous cell carcinomas - progression model

from premalignant lesions to invasive cancer

basal or reserve cell hyperplasia (RCH)

squamous metaplasia

mild, moderate, and severe dysplasia

carcinoma in situ (CIS)
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ñThe optimal approach for management and 

treatment of these intraepithelial bronchial 

lesions has not yet been established. ñ
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ñLittle is known about 

the natural history of 

precancerous bronchial lesions.ò
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Carcinoma in situ appeared more frequent in patients 

with a prior history or concomitant cancer

The Natural Course of

Preneoplastic Lesions 

in Bronchial Epithelium
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Progression to Carcinoma in situ/SCC

is significantly higher for severe dysplasia, than for 

preneoplastic lesions showing lower-grade dysplasia  

- squamous metaplasia

- mild and moderate dysplasia 
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Â The 54% regression rate of all preneoplastic lesions 

Â 19% to 46% progression rate to CIS/SCC of 

individuals with  severe dysplasia 

The Natural Course of

Preneoplastic Lesions 

in Bronchial Epithelium
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Â that low-grade epithelial lesions could be safely 

followed-up at 1- 2 years

Â severe dysplasia should be treated if they persist at

3 month

Â Immediate treatment of carcinoma in situ
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in Bronchial Epithelium
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Severe dysplasia

- nuclear enlargement

- hyperchromatism

- pleomorphism

- mitoses at all levels

- dyskeratosis

- sharp basal border

- loose stroma
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Severe dysplasia

normal mucosa severe dysplasia
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Squamos metaplasia

Mild dysplasia Moderate dysplasia Severe dysplasia Carcinoma in situ

Invasive carcinoma 
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Natural course
Evolution of preinvasive lesions

Bota et al, 2001



a. Wait and see

54% regression rate of all preneoplastic lesions 

Progression of severe dysplasia to invasive 

cancer seen in 19-46%
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Autofluorescence bronchoscopy (AFB)

Use of blue light for excitation of bronchial mucosa

! High prevalence of synchronous lesions 

in patients with:

- severe dysplasia

- carcinoma in situ (CIS) 

- occult carcinoma 
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premalignant and malignant bronchial epithelium 

fluoresces less than normal tissue

pre-invasive tumours carcinoma in situ, dysplasia

that may have a normal appearance during 

conventional white-light bronchoscopy
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Autofluorescence bronchoscopy (AFB)



Used: 

Å in conjunction with usual white light bronchoscopy

Å blue light to induce tissue autofluorescence
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Autofluorescence bronchoscopy (AFB)

Airway trauma can also cause a different mucosal appearance !



Normal and abnormal tissues appear 

different colors when  viewed through a 

specialized  bronchoscope

Autofluorescence bronchoscopy (AFB)
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Diagram of tissue autofluorescence
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Respir Res. basel, Karger, 2000, vol 30, pp. 237



Carcinoma in situ - Left Upper Lobe carina 

a b c

a) White light imaging b) Autofluorescence c) Dual imaging
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Bronchus intermedius ïmiddle lobe jonction

Biopsy-SCC
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Anterior tracheal wall ïtwo cartilages

Biopsy-severe displasia
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Right upper lobe carina

bronchial biopsy

7 days ago

R Ulmeanu Institutul de Pnemoftiziologie ñMarius Nastaò, 2009



Trachea - Right Main Bronchus jonction

Right pneumonectomy ?   NO !
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Optical coherence tomography

Imaging method - micron scale resolution of the epithelium

Radial scanning of airways 

Small probe via a bronchoscope - infrared light to the 

endobronchial tissue
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Optical coherence tomography
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Optical coherence tomography

Detects difference between:

dysplasia   - metaplasia

invasive carcinoma  - carcinoma in situ

relatively high false positive rate of autofluorescence

useful for
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Narrow band imaging

-Detection of subtle mucosal  abnormalities

-Utilizes the changes seen in the microvascular network

- Uses a special narrow band filter
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-microscopic imaging of a living tissue

-through a 1-mm fiberoptic probe that can be introduced into the 

working channel of the bronchoscope

-analyze the microscopic autofluorescence structure of normal and 

pathologic bronchial mucosae

- 488 nm laser for excitation

Confocal imaging

Fibered confocal fluorescence microscopy 

(FCFM)
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Confocal imaging

Fibered confocal fluorescence microscopy (FCFM)

Kunst P, With blue light into the depth, Annual Congress of ERS, Vienna 2009,  


