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Goals 
 Understand the Societal impact of Lung Cancer 

 

 Identify Risk Factors for Lung Cancer 

 

 List Diagnostic Tests Available for Lung Cancer 

 

 Understand the history and current recommendations 

on Lung Cancer Screening 

 

 Understand the Staging for Lung Cancer 

 

 Understand the Treatment options available for Lung 

Cancer with emphasis on newer surgical techniques 

available such as VATS lobectomy 



Disclaimer 

 I have NO personal financial relationship with 

any manufacturer of products or services that 

will be discussed in this lecture. 



US Epidemiology 
 215,020 new cases in the US in 2008 

 114,690 in men  

 100,330 in women 

 Accounts for 15% of all new 

cancer cases 

 Average age at diagnosis is 71 

 Lifetime risk is 1 in 13 for men and 

1 in 16 for women 

 161,840 deaths in the US in 2008 

 90,810 men 

 71,030 women 

 Accounts for 29% of all cancer 

deaths 

 Lung cancer is the leading cause 

of cancer death  

for both men and women 



More people die of Lung cancer than of 

Colon, Breast, and Prostate cancers 

COMBINED! 

Colon Cancer Deaths =           49,960 

Breast Cancer Deaths =          40,480 

Prostate Cancer Deaths =       28,660 

 

Combined Cancer Deaths =   119,100 

 

Lung Cancer Deaths in 2008  

161,840 







Worldwide Lung Cancer 

 Estimated 1.5 million new cases of Lung cancer 

expected each year 

 Accounts for 12% of total cancer diagnoses 

 

 More than 1.3 million people expected to die 

from Lung cancer each year 

 

 Leading cause of cancer death in Men 

 Second leading cause of cancer death in Women 



Lung Cancer Survival Rates 





Risk Factors 
 Smoking 

 Responsible for 87% of Lung Cancer Deaths Annually 

 Latent period of 20-25 years 

 Dose related  

 (9-10 fold risk average smoker, 20 fold risk for heavy smoker) 

 Smoking reduces the lifespan of average American by 14 years 

 Secondhand smoke 

 Non-smoking spouses who live with a smoker have a 20-30% 

greater risk 

 Radon Exposure 

 Asbestos Exposure 

 Synergy with Tobacco (50-90 times the risk of cancer) 

 Other Environmental exposures 

 Arsenic, Chromium, Nickel, Silica, Soot or Tar 

 Benzopyrene, Vinyl Chloride, Diesel exhaust 

 Beta carotene supplements – only in smokers 



Risk Factors 
 Genetic Factors 

 p53 tumor suppressor gene mutation 

 k-ras oncogene activation 

 Personal or Family History Lung Cancer 

 

 Air pollution 

 Worldwide, 5% of deaths from Lung cancer may be due to air 

pollution  

 

 Recurring inflammation 

 Scarring from Tuberculosis or recurrent pneumonias can increase 

risk 

 Prior Radiation Treatment 

 Mantle cell lymphoma 

 Breast cancer -  Non smoking women with radiation to breast after 

lumpectomy do NOT have increased risk of lung cancer 



Risk Factors 
 Race / Ethnicity 

 

 African Americans have similar rate of smoking as Whites (20% vs 

22% in 2004); yet 

 Black men are 50% more likely to develop lung cancer  

 30% more likely to die from lung cancer than White men 

 

 Hispanics smoke less (15% in 2004) than Whites or African 

Americans 

 50% lower lung cancer rate than Whites 

 60% lower lung cancer rate than African Americans 

 

 High school students smoking trend is alarming: data from 2004  

 Hispanics 26.2% 

 African Americans 17.1% 

 Whites 31.5% 



2007 

 

20% high school 

students were 

smokers 

 

6% middle school 

students were 

smokers 



Risk Factors 
 Race and Gender Trends ( SEER database ) 

 

SubGroup                 Incidence/100,000        Death/100,000 

 

White Men    79.4   78.1 

White Women   51.9   41.5 

 

African American Men  120.4   107 

African American Women  54.8   40 

 

Asian American Men   62.1   40.9 

Asian American Women  28.4   19.1 

 

Hispanic Men   46.1   40.7 

Hispanic Women   24.4   15.1 

 

American Indian Men  45.6   52.9 

American Indian Women  23.4   26.2 



C-STATS Report 

 

Age-adjusted lung cancer mortality rates 

 
MORTALITY(age-adjusted) 

     

       Number of cases     Rate 

• NAPA   78    50.4 

 

• SOLANO   198    54.0 

 

• SONOMA   229    45.6 

 

• STATEWIDE  13,168    40.4 



Sign and Symptoms 
 Cough (that does not resolve)   29-87% 

 Hemoptysis      9-57% 

 Pleuritic chest pain    6-60% 

 Shortness of Breath / Dyspnea   3-58% 

 Wheezing (new onset) / Stridor   2-14% 

 Hoarseness     1-18% 

 Pleural Effusion    7% 

 Dysphagia     2-6% 

 Superior vena cava syndrome   4-11% 

 Pancoast’s Syndrome / Horner’s Syndrome  3-5% 

 Phrenic Nerve paralysis    1% 

 Neurologic Metastasis    10% 

 Bone Metastasis    22% 

 Liver Metastasis    5% 

 Adrenal Metastasis    2-4% 

 Paraneoplastic Syndromes   10-20% 

 SIADH 1-27%   Hypercalcemia 1-12%   Cushing’s 2-6% 

 ASYMPTOMATIC 

 All patients with Lung cancer   5-20%  

 Patients detected in screening programs 60% 



Diagnosis - Imaging 

Chest X ray 

 Tumor 

 Sensitivity = 26% 

 Specificity = 93% 

 

CT scan 

 Tumor 

 Sensitivity = 63% 

 Specificity = 84% 

 Mediastinum  

 Sensitivity = 51-75% 

 Specificity = 66-86% 

 

PET Scan 

 Tumor 

 Sensitivity = 83-96% 

 Specificity = 73-78% 

 Mediastinum  

 Sensitivity = 64-91% 

 Specificity = 77-93% 

 Distant Metastasis 

 Sensitivity = 95% 

 Specificity = 83% 

 

PET and CT scan combined 

 Mediastinum  

 Sensitivity = 93% 

 Specificity = 95% 



Diagnosis - Imaging 
MRI scan 

 Tumor 

 Sensitivity = 56% 

 Specificity = 80% 

 Mediastinum  

 Sensitivity = 48% 

 Specificity = 64% 

 Brain 

 7% detection rate for occult metastasis 

 4% Stage I and Stage II 

 11% for Stage III  

Bone scan  

(with clinical indicators such as pain or increased alkaline phoshatase) 

 Sensitivity = 73-100% 

 Specificity = 54% 



Sputum Cytology  
(at least 3 specimens) 

 

 Sensitivity = 50-71%   

 (Lower in peripheral versus central tumors) 

 Specificity = 99% 

 

 DNA Methylation Analysis increases Sensitivity 

 

 Methylation disturbs normal gene expression 

 

 p16 & MGMT (O6-methylguanine DNA methyltransferase) 

 Methylated in 100% of squamous cell cancer sputum 

samples 

 Methylated in 25% of long-term smokers 

 Marker of risk 

 

 Up to 25% of sputum samples are inadequate for analysis 



Fine Needle Aspiration 
 Sensitivity = 50-98% 

 Specificity = 97% 

 Pneumothorax risk 15-37% with 10-15% requiring CT placement 

 



Bronchoscopy with Endoscopic / 

Endobronchial Ultrasound 
 Sensitivity = 58-97%      

(Lower with peripheral tumors) 

 Specificity = 90-97% 

 Complication rate = 1% 

 



Thoracentesis 
 Sensitivity = 80% 

 Specificity = 90% 

 

Thoracoscopy 

 

 

Mediastinoscopy 
 Sensitivity = 70-95% 

 Specificity = 100% 

 Complication rate = 0.6% 

 Mortality rate = 0.2% 

 



Screening 



Chest Xray and/or Sputum Cytology 

 Benefits 

 Based on Fair evidence  

Screening does NOT reduce 

mortality from lung cancer 

 Harms 

 Based on Solid evidence  

Screening would lead to 

false-positives and 

unnecessary invasive 

procedures and treatments 
 Studies: 

 Philadelphia Pulmonary Neoplasm Research Project 

 Veterans Administration study 

 South London Lung Cancer Study 

 North London Lung Cancer Study 

 Kaiser Foundation Health Plan multiphasic screening trial 

 Czechoslovak Study  

 German Democratic Republic Study 

 Japan Study 

 Mayo Lung Project 

 Johns Hopkins Study 

 Memorial Sloan-Kettering Study 



CXR /Sputum cytology NOT helpful 
MSKCC Hopkins Mayo Czech 

Accrual 1974-1982 1973-1982 1971-1983 1976-1980 

Screened 

Protocol 

 

Cancers at baseline 

Cancers at screen 

Lung cancer 

mortality ( per 1000 

person-years) 

N=4968 

Annual CXR, sputum Q4m 

 

30 

114 

 

2.7 

5226 

Annual CXR, sputum Q4m 

 

39 

194 

 

3.4 

4618 

CXR & sputum Q4m 

 

NA 

206 

 

3.2 

3172 

CXR & sputum Q6m 

 

NA 

39 

 

3.6 

Control 

Protocol 

 

Cancers at baseline 

Cancers at screen 

Lung cancer 

mortality ( per 1000 

person-years) 

N= 5072 

Annual CXR 

 

23 

121 

 

2.7 

5161 

Annual CXR 

 

40 

202 

 

3.8 

4593 

Annual CXR & sputum 

 

NA 

160 

 

3.0 

3174 

CXR & sputum Q3y 

 

NA 

27 

 

2.6 







Low-Dose Helical CT Scan (LDCT) 

 Benefits 

 Evidence is inadequate to 

determine whether screening 

reduces mortality from lung 

cancer 

 Harms 

 Based on Solid evidence  

Screening would lead to 

false-positives and 

unnecessary invasive 

procedures and treatments 

 Studies: 

 Early Lung Cancer Action Project (ELCAP) 

 Mayo Clinic Study 

 University of Munster study 

 Shinshu University study 

 Anti-Lung Cancer Association (ALCA) 

 

 



Low-dose CT Screening 

Trials 
Mayo Clinic Study Shinshu University Early Lung Cancer  

Action Project 

(ELCAP) 

Anti-Lung Cancer 

Association 

(ALCA) 

University of 

Munster 

Prevalence 

N 

Abnormal CT 

# cancers on CXR 

# cancers on CT 

Stage I NSCLC 

 

1520 

51% 

NA 

26 

79% 

 

5483 

35% 

1 

19 

84% 

 

1000 

23% 

7 

27 

85% 

 

1611 

11.5% 

5 

14 

71% 

 

817 

43% 

NA 

11 

64% 

Incidence 

N 

# cancers on CT 

Stage 1 NSCLC 

Interval cancers 

not detected on 

screening CT 

 

1438 

10 

67% 

2 

 

4781 

37 

86% 

NA 

 

1184 

7 

82% 

2 

 

1180 

19 

79% 

3 





The National Lung Screening Trial (NLST) is a lung cancer screening trial sponsored 

by the National Cancer Institute (NCI).  

 

Launched in 2002, NLST is comparing: spiral computed tomography (CT) and 

standard chest X-ray. This study will aim to show if either test is better at reducing 

deaths from this disease.  

 

By February 2004, nearly 50,000 current or former smokers had joined NLST at more 

than 30 study sites across the country. The trial, now closed to further enrollment, is 

slated to collect and analyze data for eight years, and will examine the risks and 

benefits of spiral CT scans compared to chest X-rays.  

 

This trial is a randomized, controlled study and is large enough to determine if there 

is a 20 percent or greater drop in lung cancer mortality from using spiral CT 

compared to chest X-ray. 



 CT-screening vs. Mammography 

Henschke et al. NEJM 2006; 355 

Breast cancer 

detection in 

women ≥ 40 

Lung cancer 

detection in 

people ≥ 40 

Baseline 

screening 
0.6 - 1.0% 1.3% 

Annual 

screening 
0.2 - 0.4% 0.3% 



Who are the at-risk 

patients? 

History of smoking 

Work related exposure history 

Significant second-hand smoke 

exposure 

Chronic cough 

Hemoptysis 

Pleuritic chest pain 

 



What do you do for these 

patients? 
For symptomatic at-risk patients: 

CT scan of the Chest 

Further Workup as Indicated 

 

For asymptomatic patients who are at-risk:  

No indication to date for CT scan 

Await NLST results 

 



Pathology 



WHO Classification (1999) for NSCLC 

(80% of Lung CA) 
 Squamous Cell Carcinoma (30%) 

 Most commonly in Men 

 Tends to spread Locally and usually central lesions 

 Related to Smoking 

 More readily detected in Sputum 

 Adenocarcinoma (30-50%) 
 Most commonly in Women and Non-smokers, but Smoking is risk factor 

 Usually peripheral lesions 

 Metastasize early 

 Bronchoalveolar Carcinoma (BAC) is a subtype 

 Large Cell Carcinoma (10-25%) 
 Undifferentiated, primitive cells 

 Metastasize early 

 Usually peripheral lesions 

 Adenosquamous Carcinoma 

 Carcinomas with Pleomorphic or Sarcomatous elements (0.5%) 

 Carcinoid tumor (3-5%) 

 Carcinomas of Salivary-gland type 

 Unclassified Carcinoma 



Staging 



TNM Definitions 

T Stage 

Size of the Primary Tumor 

Adjacent structures invaded into by 

Tumor 

N Stage 

Nodal disease involvement 

M Stage 

Metastatic disease involvement 

 



  Stage  TNM Classifcation 

 

    IA    T1N0M0 

    IB    T2N0M0 

    IIA    T1N1M0 

      IIB   T2N1M0 or T3N0M0 

    IIIA   T1-3N2M0 or T3N1M0 

    IIIB    T4NanyM0 or TanyN3M0 

    IV    TanyNanyM1 



International Association for the Study of Lung Cancer, 2009 

6th Ed 

TNM 

7th Ed 

TNM 

Stage Stage Stage Stage 

T1 (<2cm) T1a IA IIA IIIA IIIB 

T1 (2-3cm) T1b IA IIA IIIA IIIB 

T2 (<5cm) T2a IB IIA  (IB) IIIA IIIB 

T2 (5-7cm) T2b IIA  (IB) IIB IIIA IIIB 

T2 (>7cm) T3 IIB  (IB) IIIA  (IB) IIIA IIIB 

T3 invasion T3 IIB IIIA IIIA IIIB 

T4 (same lobe 

nodules) 

T3 IIB  (IIIB) IIIA  (IIIB) IIIA  (IIIB) IIIB 

T4 (extension) T4 IIIA  (IIIB) IIIA  (IIIB) IIIB IIIB 

M1 (ipsilat lung) T4 IIIA  (IV) IIIA  (IV) IIIB  (IV) IIIB  (IV) 

T4 (pleural 

effusion) 

M1a IV  (IIIB) IV  (IIIB) IV  (IIIB) IV  (IIIB) 

M1 (contralat 

lung) 

M1a IV IV IV IV 

M1 (distant) M1b IV IV IV IV 

               T and M                       N0                  N1                    N2                  N3 



http://www.ajronline.org/content/vol174/issue3/images/large/03_991014_01A.jpeg
http://www.ajronline.org/content/vol174/issue3/images/large/03_991014_01B.jpeg
http://www.ajronline.org/content/vol174/issue3/images/large/03_991014_01C.jpeg


Stage IA, cancer is in the lung only, less than 3cm in size.  

Stage IB, the cancer is: (a) greater than 3cm in size (b) involve the main bronchus 

(c) invade visceral pleura (d) associated with obstructive pneumonitis. 



Stage IIA, cancer is less than 3cm in size and involves ipsilateral hilar lymph nodes.  

Stage IIB, cancer is either the same as in stage IB and has also spread to ipsilateral hilar lymph nodes or 

 Cancer has not spread to lymph nodes but has spread to one or more of the following: (a) the chest wall, 

(b) the diaphragm, (c) mediastinal pleura, (d) pericardium, (e) the main bronchus less than 2cm from the 

carina, and/or (f) associated obstructive pneumonitis of the entire lung.  



Stage IIIA 

The cancer has spread 

to ipsilateral 

mediastinal or 

subcarinal lymph nodes 

(N2). 

 

Similar to Stage IIB,  

It may also spread to 

one or more of the 

following: (a) the chest 

wall, (b) the diaphragm, 

(c) mediastinal pleura, 

(d) pericardium, (e) the 

main bronchus less 

than 2cm from the 

carina, and/or (f) 

associated obstructive 

pneumonitis of the 

entire lung. 



Stage IIIB  

The cancer has spread 

to (a) contralateral 

mediastinal or hilar 

nodes or ipsilateral 

supraclavicular nodes. 

 

The cancer may also 

spread to one or more 

of the following: (b) the 

heart, (c) the inferior 

vena cava and the 

aorta, (f) the trachea, 

and (g) the esophagus. 

 

Cancer may also 

spread to the pleural 

fluid (T4).  

 

Separate nodules in 

the same lobe is also 

(T4)* 





Staging 



 Stage   TNM Classifcation 5 Year Survival 

 

 IA         T1N0M0    67 

 IB         T2N0M0    57 

 IIA         T1N1M0    55 

 IIB    T2N1M0 or T3N0M0  39 

 IIIA    T1-3N2M0 or T3N1M0  23 

 IIIB    T4NanyM0 or TanyN3M0    5 

 IV         TanyNanyM1     1 

Mountain, Chest 1997 





NCI Surveillance, 

Epidemiology, and End 

Results (SEER) Database 

1988-2001 



Treatment 



Treatment of Lung Cancer According to Stage 

Stage Primary treatment Adjuvant therapy Five-year survival rate (%) 

Non-small cell carcinoma 
I Resection Chemotherapy 60 to 70 

II Resection Chemotherapy with or without 

radiotherapy 
40 to 50 

IIIA (resectable) Resection with or without 

preoperative chemotherapy 

Chemotherapy with or without 

radiotherapy 
15 to 30 

IIIA (unresectable) or IIIB 

(involvement of contralateral or 

supraclavicular lymph nodes) 

Chemotherapy with concurrent 

or subsequent radiotherapy 

None 10 to 20 

IIIB (pleural effusion) or IV Chemotherapy or resection of 

primary brain metastasis and 

primary T1 tumor 

None 10 to 15 (two-year survival) 

Small cell carcinoma 
Limited disease Chemotherapy with concurrent 

radiotherapy 

None 15 to 25 

Extensive disease Chemotherapy None < 5 

Adapted with permission from Spira A, Ettinger DS. Multidisciplinary management of lung cancer. N Engl J Med 2004;350:388. 



Treatment – Stage I 
 Surgery is the treatment of choice. 

 Lobectomy is recommended if patient’s medical condition and 
pulmonary function tests are acceptable. 

 Postoperative Mortality 3-5% with Lobectomy 

 Segmental or wedge resection recommended for patients with 

impaired pulmonary function 

 

 Lung Cancer Study Group study (Ginsberg and Rubinstein) 

 Lobectomy versus limited resection Stage I lung cancer 

 Reduction in local recurrence with lobectomy (6.4% vs 17.2%) 

 No significant difference in overall survival (68% vs 50%) 

 

 Warren et al showed:  Survival Advantage with Lobectomy for 

patients with tumors more than 3cm 

 



Treatment – Stage I 
 Inoperable Stage I:  Radiation 

 Dosoretz et al & Gauden et al: 

 5 year survival 10-27% 

 For Stage IA (T1N0) 5 year survival was 32-60% 

 Radiation dose is 60 Gy 

 

 Adjuvant Radiation: 

 Meta analysis of 9 randomized trials for postoperative radiation in 

Stage I showed a 7% reduction in overall survival 

 

 Adjuvant Chemotherapy: 

 The Lung Adjuvant Cisplatin Evaluation (LACE), which was based on a 

pooled analysis of five randomized trials, has demonstrated that cisplatin-

based adjuvant chemotherapy improved survival in patients with 

completely resected NSCLC 

 This analysis has suggested that platinum-based adjuvant chemotherapy 

may have NO benefit for patients with stage IA and only a marginal benefit 

for patients with stage IB. 

 Tumor > 5cm in size 

 Poorly differentiated 



Treatment – Stage II 

 Surgery is the treatment of choice. 

 Lobectomy is recommended if patient’s medical condition and 
pulmonary function tests are acceptable. 

 Postoperative Mortality 3-5% with Lobectomy 

 Postoperative Mortality 5-8% with Pneumonectomy 

 Segmental or wedge resection recommended for patients with 

impaired pulmonary function 

 

Inoperable Stage II:  Radiation 

 Dosoretz et al: 

 5 year survival 10% 

 For T1N1 5 year survival was 60% 

 Radiation dose is 60 Gy 

 



Treatment – Stage II 
 

Adjuvant Radiation: 

 Postoperative radiotherapy reduces rates of local recurrence by 11% 

to 18% among patients with completely resected, pathologically 

confirmed stage II NSCLC. Therefore, if the outcome of interest is a 

reduction in the frequency of local tumour recurrence, radiotherapy is 

recommended. However, there is no evidence of a survival benefit 

from postoperative radiotherapy alone. 

 

Adjuvant Chemotherapy: 

 The Lung Adjuvant Cisplatin Evaluation (LACE), which was based on a 

pooled analysis of five randomized trials, has demonstrated that cisplatin-

based adjuvant chemotherapy improved survival in patients with 

completely resected NSCLC 

 This benefit depended on stage, being greatest in patients with stage II or 

IIIA disease. 

 With a median followup of 5.1 years, the overall hazard ratio of death was 

0.89 (95% C.I.; 0.82–0.96; p<0.005) which corresponds to a 5-year absolute 

benefit of 4.2% with chemotherapy.  Hazard Ratio for stage II was 0.83 

(95% C.I.; 0.73–0.95). 



Treatment – Stage IIIA 
 Stage IIIA N2 disease 5 year survival is 10-15% overall 

 Stage IIIA bulky mediastinal involvement (visible on CXR) have 5 year 

survival of 2-5% 

 All patients are candidates for treatment on clinical trials since long term 

survival is poor 

 

 Radiation:   

 Treatment with 60 Gy can achieve long term survival benefit in 5-10% 

of patients 

 Chemotherapy and Radiation:   

 Meta analysis from 11 randomized studies showed cisplatin based 

chemotherapy with radiation resulted in 10% reduction in the risk of 

death compared to radiation therapy alone. 

 Combined  SurgicalTherapy:  

 Neoadjuvant chemotherapy plus surgery had median survival > 3X 

versus surgery alone 

 Neoadjuvant chemotherapy and radiation allowed 65-75% patients to 

undergo surgical resection  these patients had 27% 3 year survival. 



Treatment – Stage IIIA 
Adjuvant Chemotherapy alone: 

 The Lung Adjuvant Cisplatin Evaluation (LACE) has 

demonstrated that cisplatin-based adjuvant chemotherapy 

improved survival in patients with completely resected NSCLC 

 With a median followup of 5.1 years, the overall hazard ratio of 

death was 0.89 (95% C.I.; 0.82–0.96; p<0.005) which 

corresponds to a 5-year absolute benefit of 4.2% with 

chemotherapy.  Hazard Ratio for stage III was 0.83 (95% C.I.; 

0.73–0.95) 

 

Adjuvant Radiation Therapy alone:   

 Meta analysis of nine randomized trials of postoperative 

radiation versus surgery alone  NO difference in overall 

survival for all patients or the subset of N2 positive patients. 

 Postoperative radiotherapy reduces rates of local recurrence 

by 11% to 18% among patients with completely resected, 

pathologically confirmed IIIA NSCLC 



Treatment – Stage IIIB / IV 

 Chemotherapy 

 Radiation alone 

 Chemotherapy plus radiation 

Meta analysis of 54 randomized trials showed 

an absolute survival benefit of 4% at 2 years 

with combination of chemotherapy and 

radiation 



Treatment of Lung Cancer According to Stage 

Stage Primary treatment Adjuvant therapy Five-year survival rate (%) 

Non-small cell carcinoma 
I Resection Chemotherapy 60 to 70 

II Resection Chemotherapy with or without 

radiotherapy 
40 to 50 

IIIA (resectable) Resection with or without 

preoperative chemotherapy 

Chemotherapy with or without 

radiotherapy 
15 to 30 

IIIA (unresectable) or IIIB 

(involvement of contralateral or 

supraclavicular lymph nodes) 

Chemotherapy with concurrent 

or subsequent radiotherapy 

None 10 to 20 

IIIB (pleural effusion) or IV Chemotherapy or resection of 

primary brain metastasis and 

primary T1 tumor 

None 10 to 15 (two-year survival) 

Small cell carcinoma 
Limited disease Chemotherapy with concurrent 

radiotherapy 

None 15 to 25 

Extensive disease Chemotherapy None < 5 

Adapted with permission from Spira A, Ettinger DS. Multidisciplinary management of lung cancer. N Engl J Med 2004;350:388. 



Newer Treatments 

Cyber knife 

 

Radiofrequency Ablation (RFA) 

 

Photodynamic Therapy (PDT) 

 

Targeted Therapies 



Newer Treatments 
CyberKnife 

 CyberKnife is a frameless robotic radiosurgery method of delivering 

radiotherapy, with the intention of targeting treatment more accurately than 

standard radiotherapy. 

 Two main elements are the small linear particle accelerator which produces 

radiation and a robotic arm that allows energy to be directed to the body 

from any direction. 

 Used for Inoperable early stage lung cancer, or 

 Metastatic disease 



CyberKnife Results 

 

Twenty patients with Stage I-II 

NSCLC and 

41 patients with 51 pulmonary 

metastases 

 

Overall survival rate: 

Lung Cancer Patients 

1 year = 52% 2 year = 32% 

 

Metastasis Patients 

1 year = 85% 2 year = 33% 

Stereotactic radiotherapy for primary lung cancer and 

pulmonary metastases: a noninvasive treatment approach 

in medically inoperable patients,               

Int J Radiat Oncol Biol Phys 2004  



Newer Treatments 

Radiofrequency Ablation (RFA) 
 Ultrasound, computed tomography (CT) or magnetic resonance imaging 

(MRI) are used to help guide a needle electrode into a cancerous tumor. 

 High-frequency electrical current is then used to heat a specific volume of 

tissue to temperatures high enough to cause destruction of undesired 

malignant cells. 

 Used for Inoperable early stage lung cancer, or 

 Metastatic disease 

 



RFA Results 

Overall long-term survival rates for 

stage I non–small cell lung cancer 

(NSCLC): 

 
1 year = 78% 2 year = 57% 

3 year = 36% 4 year = 27% 

5 year = 27% 

 

Pneumothorax rate 28.4% 

Other Complication rate 14.3% 

30 day Mortality rate 3.9%  

 2.6% procedure specific 

Pulmonary Radiofrequency Ablation: Long-

term Safety and Efficacy in 153 Patients, 

Radiology 1997 



Newer Treatments 

Ost, Oncology, 2000 

Long-term survival of patients 

treated with photodynamic 

therapy for carcinoma in situ 

and early non-small-cell lung 

carcinoma, Laser Surg Med 

2007 

 

Two Year Overall Survival = 

73% 

Five year Overall Survival = 

59% 

Photodynamic Therapy (PDT) 

 Involves the use of photosensitizing agents that are selectively retained 

within tumor cells.  

 The agents remain inactive until exposed to light of the proper wavelength.  

 When activated by light, these compounds generate toxic oxygen radicals 

that result in tumor necrosis.  

 In lung cancer, PDT can be used for both carcinoma in situ and for the 

treatment of unresectable disease with endobronchial obstruction. 



Iressa 

Tarceva 

Erbitux 

Avastin 



Surgery 

 



Wedge Resection 



Lobectomy 



Pneumonectomy 





 

 VATS Lobectomy 

  

Video Assisted Thorascopic 

Surgery 



VATS Lobectomy 

Standardize the definition of a VATS 

lobectomy to encompass a true anatomic 

lobectomy with individual ligation of lobar 

vessels and bronchus as well as hilar 

lymph node dissection or sampling using 

the video screen for guidance, two or 

three ports, and no retractor use or rib 

spreading. 

CALBG 39802, 2007 









Results 

 Mortality Rate = 2.7% 

 Complication Rate = 7.4% 

 Arrhythmias = 5.6% 

 Prolonged Air Leak = <1% 

 

 Conversion Rate = 11% 

 More than 1/3 of patients 

were older than 70 years of 

age 

ACOSOG Z0030 Trial :   

 Open thoracotomy in 

patients older than 70 

years, morbidity of 40-50% 

 Atrial Arrhythmias = 15% 

 Prolonged Air Leak = 8% 

 

Thomas et al:  

 Open thoracotomy in 

patients older than 70 

years, mortality rate 12.8% 

 

 





Results 

 Mortality Rate = 0.8% 

 Complication Rate = 15.3% 

 Arrhythmias = 2.9% 

 Prolonged Air Leak = 5.1% 

 

 Conversion Rate = 2.5% 

 Mean Age of Patients = 

71.2 years 

 Mean LOS = 4.78 days 

 20% discharged POD 1 or 2 

ACOSOG Z0030 Trial :   

 Open thoracotomy in 

patients older than 70 

years, morbidity of 40-50% 

 Atrial Arrhythmias = 15% 

 Prolonged Air Leak = 8% 

 Mortality Rate = 2.3% 

 (Older than 70 years) 

 

Thomas et al:  

 Open thoracotomy in 

patients older than 70 

years, mortality rate 12.8% 

 

 





Oncologic Benefit of VATS? 
Petersen et al: 

 VATS lobectomy has greater likelihood of 

planned delivery of adjuvant therapy after 

surgery 

 

 61% VATS lobectomy received 75% or more 

planned adjuvant therapy without delay or dose 

reduction 

 

versus 

 

 40% open lobectomy received 75% or more 

planned adjuvant therapy 





Quality of Life: 
Demmy et al, Ann Thor Surg 2008 



Benefit of VATS Lobectomy in 

the Elderly 
Koizumi et al: 

 32 octogenarian or nonagenarian patients 

 

 5 year survival rate of 56% with VATS lobectomy 

with early stage cancer 

 

Versus 

 

 5 year survival rate of 0% with open lobectomy 

with early stage cancer 



Average age = 76 years 



VATS Cost 
Nakajima et al, Cancer 2000 



Video Clips 



VATS Summary 

 Enhanced visualization  

 Decreased trauma to the tissue  

 Decreased postoperative pain  

 Decreased postoperative respiratory and other 

complications  

 Decreased Hospital Stay  

 Shortened Recovery time, allowing return to work 

and daily activities sooner  

 Ability to offer surgery to higher risk patients who 

would not be candidates otherwise  


