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Introduction and aim of the work 
Lung cancer is the most common cause of cancer-related mortality. Although surgical 

therapy remains the primary treatment for resectable disease, the composite 5-year 

survival is only 16%. Moreover, the majority of lung cancer cases are diagnosed in a 

late stage, when non-specific symptoms such as cough, dyspnea, and hemoptysis are 

present. Fewer than 15% of patients with invasive lung cancer survive 5 years after 

treatment. (American Cancer Society, 2007) Significant reduction in lung cancer-

related morbidity and mortality will depend not only on aggressive efforts at smoking 

cessation, but also on earlier detection and treatment.          
 

Centrally arising squamous cell carcinoma of the airway, especially in heavy smokers, 

is thought to develop through multiple stages from squamous metaplasia to dysplasia, 

followed by carcinoma in situ (CIS), progressing to invasive cancer (Thiberville et al, 
1995 and Niklinski et al, 2001). It would be ideal to be able to detect and treat 

preinvasive bronchial lesions defined as dysplasia and CIS before progressing to 

invasive cancer (Lam et al, 1998).    

 

Advances in early diagnostic and treatment options have the potential to manage lung 

carcinoma while still in an intraepithelial and/or microinvasive stage. White light 

bronchoscopy (WLB) is one of the most commonly used diagnostic tools for obtaining a 

definitive diagnosis of lung cancer. However, WLB is limited in its ability to detect 

small intraepithelial and microinvasive preinvasive lesions, which may be only a few 

cells thick and might only have a surface diameter of a few millimeters.  

 

Autofluorescence bronchoscopy (AFB) was developed to address this limitation by 

WLB in detecting intraepithelial and microinvasive lung cancer lesions. AFB is now an 

established technique that has been shown to be a far more sensitive method of 

detecting these lesions than WLB. Moreover, AFB increases the diagnostic accuracy for 

squamous dysplasia, CIS, and early lung carcinoma when used simultaneously with 

conventional bronchoscopy (Shibuya et al, 2001 and Haussinger et al, 2005). 
However, the specificity of AFB for diagnosing preinvasive lesions is low (Haussinger 
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et al, 2005).  Distiguishing between preinvasive lesions and other benign epithelial 

changes such as bronchitis is problematic. To increase the specificity, a new 

autofluorescence imaging (AFI) bronchovideoscope system has been developed 

recently; where preinvasive lesions and benign changes may be differentiated by color 

(Chiyo et al, 2005).   

 
Interestingly; the natural history of bronchogenic squamous carcinoma in situ (CIS), the 

probability of progression, and the time required for progression to invasive cancer are 

largely not known yet (Melamed, 2006). Previous reports had shown that 

approximately 46% of severe dysplasia, and 78% of CIS will progress to invasive 

cancer if left untreated. (Risse et al, 1988 and Venmans et al, 2000).  On the contrary, 

it was reported that dysplasia can be reversed to normal by chemoprevention, or even 

just on cessation of offending agent as stopping smoking (Band et al, 1986).   
 

Advances in therapeutic bronchology have shown that there are now five techniques 

available being used to ablate intraepithelial malignant and microinvasive 

endobronchial malignant lesions without surgical excision. These modalities include 

Nd-YAG laser therapy, photodynamic therapy (PDT), electrocautery, cryotherapy, and 

high-dose rate brachytherapy. These modalities may be particularly appropriate 

treatment options in patients with limited cardiopulmonary reserve. (Kennedy et al, 
2007) 

 

The current study was conducted at Chiba University Hospital, Chiba, Japan; from 

August 2005 to August 2007; according to the Joint Supervision Scheme between The 

Department of Chest Diseases, Assiut University, Egypt and The Department of 

Thoracic Surgery, Chiba University, Japan. 
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The major endpoint (aim of the work):- 
 

is to evaluate the clinical usefulness of AFI bronchovideoscopy as a new modality for 

detection and localization of both preinvasive bronchial lesions and early hilar lung 

cancer.  

 

Other endpoints 
1- To try identifying the natural course of preinvasive bronchial lesions, allowing better 

understanding of the lung carcinogenesis. 

2- To evaluate the utility of different endobronchial therapy modalities for management 

of early lung cancer.   
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Review of Literature 
              

         Chapter 1:   Epidemiology and Etiology of lung Cancer 
 

              Lung cancer (LC) is the most common cancer in the world. It accounts for 15% 

and 12.6% of all new cases, and for 29% and 17.8% of cancer deaths, in the United States 

and world-wide, respectively. Lung cancer is more important in the developed than 

developing countries as it accounts for 22% versus 14.6% of cancer deaths, respectively. 

The estimated sex ratio (Male: Female) is 2.7. On the other hand, the 5-year survival rate 

for all stages combined is only 16%. The survival rate is 49% for cases detected when the 

disease is still localized. However, only 16% of lung cancers are diagnosed at this early 

stage (Parkin et al, 2004 and American Cancer Society 2007). 

 

Almost all lung cancers are carcinomas. Small cell carcinomas (SCLC) comprise about 

20% of cases and large cell/undifferentiated carcinomas about 9%. For other histological 

types, the proportions differ by sex; squamous cell carcinomas comprise 44% of lung 

cancers in men, and 25% in women, while adenocarcinomas comprise 28% cases in men 

and 42% in women (Parkin et al, 2004). 

 

                     The situation of lung cancer in Egypt 
Lung cancer, beside being a world-wide problem, the situation in Egypt is not better. In 

Egypt, it was the seventh most common tumor in 1991, representing 2.8% of all cancers 

presenting to National cancer institute in Cairo (El Bolkiny, 1991). Moreover, there is 

rapidly increasing rate in recent years and the dimensions of disease are approaching an 

epidemic proportion as stressed by Gad El Mawla et al, 1986, Madkour, 1991, Nayel et al, 

1995, and Salem et al, 1995.  
The mortality rate from bronchogenic carcinoma in Egypt has been reported to be increasing. 

There is more than three times increase in the period between 1952 and 1975 from 0.36 to 

1.91/100,000 (Madkour, 1980).  
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In their review for the material available in Egyptian literature in period between 1974 and 

1979, Madkour and Nabil, 1985 observed that more than 87% of cases were above the age 

of 40 years and the maximum age distribution is in the 5th decade. The disease was mainly in 

males; males to females ration 9:1. The authors added that, the incidence in females is rising 

recently with the practice of smoking among females.    

 

In Egypt, cigarette smoking seems to be also the predominate risk factor. Interestingely, 

tobacco consumption was much higher than the national increase of population and the total 

tobacco consumption become doubled every 7-10 years; predicting a future lung cancer 

burden. There is also positive correlation between cigarette production and mortality rate 

from lung cancer (Madkour, 1980). Characteristically, cigarette production has increased 

very rapidly in the last 3 decades from 22 million cigarettes in 1975 to 33 millions cigarettes 

in 1981 (Massoud et al, 1982). 

Lack of population-based cancer research, epidemiological surveys for evaluation of lung 

cancer prevalence with its various forms, scare studies on different aspects of disease, as well 

as delayed diagnosis seem to be adding factors to the gloomy pictures of lung cancer 

situation in Egypt. (Madkour, 1980, Gad El Mawla et al, 1986, Madkour et al, 1995).  

 

In particular, the problem of delayed diagnosis was evident in the studies conducted by 

Soliman and Salem, 1972, and Abdalla and Ghoniem, 1978. Also, recently; in Update of 

Lung Cancer a one Decade (1980-1990), experience of Ain Shams University Hospital, 

demonstrated that most cases are presented in a late stage when the operation was not 

possible and that a delay of about one year is the usual for the patients and physicians factors. 

(Madkour et al, 1995) 

Early detection of cancer offers greater hope for earlier intervention and possible cure. To 

study the prevalence rate of lung cancer in the Suez Canal region, a study was conducted by, 

Khaled, 1989.  A screening program for 11692 subjects 40 years old and above, was applied. 

These subjects were randomly selected from Suez, lsmailia and Port Said. All subjects were 

interviewed and completed questionnaires. Mass Miniature Radiography (MMR) was done 

and chest x-ray films were done when MMR abnormalities were detected.  Those subjects 

showed x-ray findings consistent with lung cancer were investigated by sputum cytology and 

bronchoscopy. Twenty one patients with lung cancer were detected in this screening 
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program, 15 (71.4%) were squamous cell carcinoma, 3 (14.3%) adenocarcinoma, (9.5%) 

large cell and one small cell carcinoma, 66.7% of cancer patients were smoker while 19% 

were ex-smoker. Sputum cytology was positive in 7 patients, and 19 patients showed positive 

bronchoscopic examination. The author reported that the prevalence rate of lung cancer 

among the residents of Suez Canal area who 40 years old and above ranged between 2.6-3.0 

per 1000 people.  He concluded from this study the following: (1) Smoking has a definite 

relationship with lung cancer. (2) For early detection of lung cancer, periodic screening of 

high risk population is mandatory. (3) Sputum cytology is a highly specific test for lung 

cancer but of limited sensitivity, and (4) Radiological examination is invaluable in early 

detection of lung cancer 

 

On the other hand, recently, new technologies for screening of early lung cancer have been 

developed and seem to be promising tools for better detection, hence treatment for patients 

with lung cancer. (Farouk et al, 2002)  

In the study conducted by Salama, 1987, the prevalence of bronchial carcinoma in Upper 

Egypt was investigated. The study pointed out the exponential increase in bronchial cancer in 

this area during the 1976-1980 period compared with 1981-1986 period. The author stressed 

upon the catastrophic problem of late presentation of patients with bronchial cancer in this 

locality and reported several factors responsible for delay in diagnosis of bronchial cancer in 

Upper Egypt. (Salama, 1987) 

Even earlier studies showed that the incidence of bronchogenic carcinoma had increased in 

the last 3 decades. Analysis of the discharged patients from chest department of Cairo 

University Hospital (1966-1970) showed that most of patients were males of 50 years old and 

above.  Sputum cytology was the only diagnostic tool in 16% and bronchoscopic 

examination in 28% of patients. It was also shown that the delay in diagnosis is responsible 

for the delay in the radical management of the disease in about two third of patients 

(Soliman, 1972). 

Also Philip, 1984 conducted his study on lung cancer patients admitted from 1972-1982 at 

El-Abbassia Chest Hospital. The results revealed a highly significant rise in lung cancers 

incidence compared to the total admitted patients (0.2% in 1978 compared to 2.2% in 1982). 

The highest incidence was between 51-59 years old and 76% of patients were smokers 

(Philip, 1984). 
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On the other hand, based upon official statistics from both mortality and morbidity statistics 

and reasonable assumptions; Sherif et al, 1987 concluded that a figure between 50 and 60 

thousands may be considered as amidst national estimate for the number of new cases 

occurring every year in Egypt, referring to a total population of 40 millions at that time. The 

incidence rate ranges between 235 and 270/100,000. 

 

In a report to the First International Congress for Recent Advances in cancer chemotherapy 

for bronchogenic carcinoma in Egypt, Madkour, 1980 stressed the lack of epidemiological 

surveys for evaluation of the prevalence of lung cancer with its various forms and it has been 

shown that more cases of bronchogenic carcinoma are now seen. This increase of lung cancer 

in Egypt was attributed to the increase in tobacco consumption much higher than the national 

increase of population and total tobacco consumption become doubled every 7-10 years 

(Madkour, 1980).  

Also, a prospective study on lung cancer patients presenting to the national cancer institute in 

Cairo in the year 1981 showed 114 patients. Males were predominating with ratio 12:1, most 

of the patients were heavy smokers (Gad El Mawla et al, 1986). A review of 120 cases with 

bronchogenic carcinoma admitted to the cardiothoracic surgery department in Cairo 

University Hospitals and EI-Mabara Hospital in Tanta was carried out at 1991. Out of this 

group, 75 patients were heavy cigarette smokers, more than 20 cigarettes/day for more than 

10 years (62.5%) and 26 patients were Goza smokers (21.6%). Non smokers were only 19 

cases (15.8%). The male to female ratio was 7.6: 1. (Gomaa et al, 1991) 
 

On evaluating bronchogenic carcinoma, Madkour et al, 1985, reviewed the available 

material in the Egyptian literature and analyzed their cases, the biggest in the Egyptian series 

in the period 1974-1979, they analyzed 390 cases of chest malignancy, 109 were pleural and 

281 in the lung.  In all the reviewed cases, more than 87% of cases were above the age of 40 

years and maximum age distribution is in the 5th decade. The disease was mainly in males, 

the males/females ratio was 9:1. However, the incidence in females is rising recently with the 

practice of smoking among females. 

In Update of Lung Cancer a one Decade (1980-1990), experience of Ain Shams University 

Hospital, reviewing of 1134 cases analyzing the cases, the operative procedures and adjuvant 

therapy, found that most of the cases are presented in a late stage when operation was not 


