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Ameliyatlar (6.12.2010)

• Mediastinoskopi: 4R,7(-) 

• Sağ alt lobektomi+lenf nodu diseksiyonu 

• Sağ üst lob wedge rezeksiyon (bül nedeni ile)





Tüm tümörlerin insidansların ve Ölüm 
Oranları

10   Cancer Facts & Figures 2018

Breast
New cases: In the US in 2018, there will be an estimated 
266,120 new cases of invasive breast cancer diagnosed in 
women (Figure 3); 2,550 cases diagnosed in men; and an 
additional 63,960 cases of in situ breast lesions diagnosed 
in women (Table 1, page 4). 

Incidence trends: From 2005 to 2014, the most recent 10 
years for which data are available, invasive breast cancer 
incidence rates were stable in white women and 
increased slightly (by 0.3% per year) in black women.

Deaths: An estimated 41,400 breast cancer deaths (40,920 
women, 480 men) will occur in 2018. 

Mortality trends: The female breast cancer death rate 
peaked at 33.2 (per 100,000) in 1989, then declined by 39% 
to 20.3 in 2015. This progress, which is attributed to 
improvements in early detection (through screening, as 
well as increased awareness) and treatment, translates to 
an estimated 322,600 fewer breast cancer deaths than 

would have been expected if the death rate had remained 
at its peak. The annual percent decline from 2006 to 2015 
was slightly larger for white women (1.8%) than for black 
women (1.5%).

Signs and symptoms: The most common sign is a lump 
or mass in the breast. Other symptoms include persistent 
changes to the breast, such as thickening, swelling, 
distortion, tenderness, skin irritation, redness, scaliness, 
and nipple abnormalities or spontaneous nipple discharge. 
Early breast cancer usually has no symptoms and is most 
often diagnosed through mammography screening.

Risk factors: Like most cancers, older age is the strongest 
risk factor for breast cancer. Many other factors that 
influence risk modify exposure of breast tissue to 
reproductive hormones. Some of these are potentially 
modifiable, such as weight gain after the age of 18 and/or 
being overweight or obese (for postmenopausal breast 
cancer), postmenopausal hormone use (combined 
estrogen and progestin), physical inactivity, and alcohol 
consumption; breastfeeding for at least one year 

Figure 3. Leading Sites of New Cancer Cases and Deaths – 2018 Estimates
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Estimates are rounded to the nearest 10, and cases exclude basal cell and squamous cell skin cancers and in situ carcinoma except urinary bladder. Ranking is based on 
modeled projections and may differ from the most recent observed data.

©2018, American Cancer Society, Inc., Surveillance Research

Lung & bronchus 83,550 26%
Prostate 29,430 9%
Colon & rectum 27,390 8%
Pancreas 23,020 7%
Liver & intrahepatic bile duct 20,540 6%
Leukemia 14,270 4%
Esophagus 12,850 4%
Urinary bladder 12,520 4%
Non-Hodgkin lymphoma 11,510 4%
Kidney & renal pelvis 10,010 3%
All sites   323,630 100%

Lung & bronchus 70,500 25%
Breast 40,920 14%
Colon & rectum 23,240 8%
Pancreas 21,310 7%
Ovary 14,070 5%
Uterine corpus 11,350 4%
Leukemia 10,100 4%
Liver & intrahepatic bile duct 9,660 3%
Non-Hodgkin lymphoma 8,400 3%
Brain & other nervous system 7,340 3%
All sites   286,010 100%

Prostate 164,690 19%
Lung & bronchus 121,680 14%
Colon & rectum 75,610 9%
Urinary bladder 62,380 7%
Melanoma of the skin 55,150 6%
Kidney & renal pelvis 42,680 5%
Non-Hodgkin lymphoma 41,730 5%
Oral cavity & pharynx 37,160 4%
Leukemia 35,030 4%
Liver & intrahepatic bile duct 30,610 4%
All sites    856,370 100%

Breast 266,120 30%
Lung & bronchus 112,350 13%
Colon & rectum 64,640 7%
Uterine corpus 63,230 7%
Thyroid  40,900 5%
Melanoma of the skin 36,120 4%
Non-Hodgkin lymphoma 32,950 4%
Pancreas 26,240 3%
Leukemia 25,270 3%
Kidney & renal pelvis 22,660 3%
All sites    878,980 100%
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Kanserden sağkalım artıyor

The increase in incidence in women during the 1980s
reflects the increase in lung cancer as a result of the tobacco
epidemic and the increase in breast cancer because of
changes in female reproductive patterns, as well as increased
detection of asymptomatic disease during the rapid uptake
of mammography screening.27

Table 5 presents the annual percent change in delay-
adjusted incidence rates in the SEER 13 registries during
1992 through 2011 based on joinpoint regression analysis.
Joinpoint is a tool used to describe and quantify trends by
fitting observed rates to lines connected at “joinpoints”
where trends change in direction or magnitude.7,28 During
the past 5 years for which there are data (2007-2011), the
overall incidence rate remained stable in women and
declined by 1.8% per year in men. The decrease in men is
driven by the rapid declines in colorectal (3.6% per year),
lung (3.0% per year), and prostate (2.1% per year) cancers.
Among women, although the recent rates of decline for
colorectal and lung cancers have been similar to those in
men, breast cancer incidence rates remained flat and thyroid
cancer incidence rates increased dramatically, by an average

of 4.5% per year from 2007 to 2011. Although thyroid
cancer incidence is also increasing rapidly in men, the
3-fold higher rates in women have a larger influence on
overall trends.8

The long-term declines in colorectal cancer incidence
rates since the mid-1980s have been attributed to both
changes in risk factors and the introduction of colorectal
cancer screening.29 However, the rapid declines in recent
years (4.0% or greater per year from 2008-2011) likely
reflect the increased uptake of screening, primarily in the
form of colonoscopy, which can prevent cancer by allowing
for the removal of precancerous lesions.30,31 Among adults
aged 50 to 75 years, colonoscopy use increased from 19.1%
in 2000 to 54.5% in 2013.32

Lung cancer incidence rates began declining in the
mid-1980s in men and in the late 1990s in women as a
result of reductions in smoking prevalence that began
decades earlier. Contemporary differences in lung cancer
incidence patterns between men and women (Fig. 3)
reflect historical differences in tobacco use. Women took
up smoking in large numbers decades later than men, first

TABLE 6. Trends in 5-Year Relative Survival Rates* (%) by Race and Year of Diagnosis, United States, 1975 to 2010

ALL RACES WHITE BLACK

1975 TO
1977

1987 TO
1989

2004 TO
2010

1975 TO
1977

1987 TO
1989

2004 TO
2010

1975 TO
1977

1987 TO
1989

2004 TO
2010

All sites 49 55 68† 50 57 69† 39 43 62†
Brain & other nervous system 22 29 35† 22 28 33† 25 32 42†
Breast (female) 75 84 91† 76 85 92† 62 71 80†
Colon 51 60 65† 51 61 67† 45 52 56†
Esophagus 5 9 20† 6 11 21† 4 7 13†
Hodgkin lymphoma 72 79 88† 72 80 88† 70 72 85†
Kidney & renal pelvis 50 57 74† 50 57 74† 49 55 72†
Larynx 66 66 63† 67 67 64 58 56 52
Leukemia 34 43 60† 35 44 61† 33 35 54†
Liver & intrahepatic bile duct 3 5 18† 3 6 17† 2 3 13†
Lung & bronchus 12 13 18† 12 13 18† 11 11 15†
Melanoma of the skin 82 88 93† 82 88 93† 57‡ 79‡ 75
Myeloma 25 27 47† 24 27 47† 30 30 47†
Non-Hodgkin lymphoma 47 51 71† 47 51 73† 48 46 63†
Oral cavity & pharynx 53 54 66† 54 56 67† 36 34 45†
Ovary 36 38 45† 35 38 44† 42 34 36
Pancreas 3 4 7† 3 3 7† 2 6 7†
Prostate 68 83 >99† 69 84 >99† 61 71 98†
Rectum 48 58 68† 48 59 68† 44 52 63†
Stomach 15 20 29† 14 18 28† 16 19 28†
Testis 83 95 97† 83 96 97† 73‡§ 88‡ 90
Thyroid 92 94 98† 92 94 98† 90 92 96†
Urinary bladder 72 79 79† 73 80 80† 50 63 64†
Uterine cervix 69 70 70 70 73 71 65 57 62
Uterine corpus 87 82 83† 88 84 85† 60 57 65†

*Survival rates are adjusted for normal life expectancy and are based on cases diagnosed in the Surveillance, Epidemiology, and End Results (SEER) 9 areas
from 1975 to 1977, 1987 to 1989, and 2004 to 2010, all followed through 2011.

†The difference in rates between 1975 to 1977 and 2004 to 2010 is statistically significant (P <.05).

‡The standard error of the survival rate is between 5 and 10 percentage points.

§Survival rate is for 1978 to 1980.

Cancer Statistics, 2015

14 CA: A Cancer Journal for Clinicians
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(Re)Setting the Standard of Care
Numerous advances over the past five years have greatly 
benefited patients. Chief among these has been a change in 
the standard of care for many types of cancer, as well as the 
addition of entirely new therapeutic modalities. Together 
with those that have been the mainstay of cancer treatment 
for many years, these new therapies give patients and 
their physicians many more options to treat, manage, and 
hopefully overcome their cancers.

Going Deep
In the not-so-distant past, there were three “pillars” of cancer 
treatment to effectively treat disease—radiotherapy, surgery, 
and traditional chemotherapy (see Figure 4).
 
With the advent of molecular biology, we began to 
understand various cancers at the molecular level and to 

develop new therapeutics that targeted those molecules that 
were closely associated with the root cause of the disease. 
Some of the earliest examples of such “molecularly targeted” 
therapeutics, which became the first generation of precision 
therapeutics, include rituximab (Rituxan) for the treatment 
of B-cell non-Hodgkin lymphoma; trastuzumab (Herceptin) 
for the treatment of HER-2–positive breast cancer; and 
imatinib for the treatment of CML.

This first generation of precision therapeutics added a 
fourth pillar of cancer treatments, and provided new, 
less-toxic options for physicians treating patients with 
these cancers (see Figure 4). Unfortunately, at the time, 
for patients for whom these therapeutics were ineffective, 
or for those who developed resistance, there were no 
other precision medicine treatment options. Fortunately, 
today this is different for patients with many, but not all, 
types of cancer.
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Normal ve Mutasyonlu 
p53









Belli Başlı Onkogenler  ve Anti-onkogenler
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Onkogenez



EGFR 



TANI VE EVRELEME 
• Balgam Sitolojisi   (Santral ise %52 - 87) 

• Fiberoptik Bronkoskopi  

• Periferik ise %15 - 24 

• Santral ise %70 - 90  

• Fluoroskopik Bronkoskopi (Tümünde %40-80) 

• Transtorasik İğne Aspirasyonu(Tümünde %35 – 65) 

• PET (Hassasiyet : %90 -94,Özgüllük : %71-82)
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Importance of T Factor

Copyright © 2015 by the International Association for the Study of Lung Cancer
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showed that, in pathologically and clinically staged tumors, 
involvement of main bronchus, regardless of distance to 
carina, does not seem to increase risk after adjusting for 
tumor size. This result supports the idea that T2 main bron-
chus is similar to other T2 cases, and that T3 main bronchus 
does not show significant increased risk over T2 (Table 5 and 
Supplementary Table 13, Supplemental Digital Content 1, 
http://links.lww.com/JTO/A834).

Atelectasis/Pneumonitis
Partial atelectasis/pneumonitis is well aligned with 

other T2 descriptors both in the pathological and in the clini-
cal settings. Five-year survival for those patients with T2 
tumors so defined by partial atelectasis/pneumonitis, only, 
and N0M0R0, for those with other T2 descriptors, and for 
those with T2 tumors by size only were 72%, 70%, and 70%, 

respectively. Similar survival rates for the three groups of 
T2 tumors were found in patients with any N and any R 
tumors and in the population of patients with cT2 N0 and 
any N tumors. Total atelectasis/pneumonitis, a T3 descriptor, 
showed better prognosis than other T3 tumors with different 
descriptors, but there were seven cases only in the pathologi-
cal setting, which precluded further analyses (Supplementary 
Table 14, Supplemental Digital Content 1, http://links.lww.
com/JTO/A834).

Visceral Pleural Invasion
Visceral pleural invasion is well positioned as a T2 

descriptor and confers a worse prognosis even after adjust-
ing for the current tumor size cutpoints (Supplementary 
Table 15, Supplemental Digital Content 1, http://links.lww.
com/JTO/A834). The extent of the visceral pleura invasion 
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FIGURE 1. A�4VSWJWBM�PG�QBUIPMPHJDBMMZ�
TUBHFE�5�o5��/�3��UVNPST�BDDPSEJOH�UP�TJ[F�
POMZ�BU���DN�JOUFSWBMT��B�4VSWJWBM�PG�DMJOJDBMMZ�
TUBHFE�5�o5��/��UVNPST�BDDPSEJOH�UP�TJ[F�
POMZ�BU���DN�JOUFSWBMT�
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Anabilim Dalı’nda Opere Olan Hastalar
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T FAKTÖRÜNÜN PREOPERATİF 
DEĞERLENDİRİLMESİ 

• Non-İnvazif   
• BT 
• PET-BT 
• MR(Diyafragma ve vertebra 

tutulumu için, superior sulcus tm) 

• İnvazif  
• Mediastinotomi 
• VATS



T FAKTÖRÜNÜN PREOPERATİF 
DEĞERLENDİRİLMESİ 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Plate 4-51 Diseases and Pathology

ADENOCARCINOMA OF THE LUNG

Atypical adenomatous hyperplasia is classifi ed by the 
World Health Organization (WHO) as a putative pre-
cursor of adenocarcinoma (ACA), especially bron-
chioloalveolar carcinoma (BAC). ACA is defi ned as a 
malignant epithelial tumor with glandular differentia-
tion or mucin production. ACA is the most common 
cell type in the United States and many developed 
countries. It accounts for 37% of all lung cancers in the 
Surveillance, Epidemiology and End Results (SEER) 
database (40% in women; 33% in men; http://seer.
cancer.gov). ACA histology is associated with cigarette 
smoking, but the association is not as strong as it is for 
squamous cell and small cell carcinoma. ACA is the 
most common histology of lung cancer in never 
smokers, especially women.

Bronchioloalveolar cell, also called alveolar cell, is 
classifi ed by the WHO as a subtype of ACA. BACs 
are mostly moderate or well-differentiated tumors 
and grow along preexisting alveolar structures (lepidic 
growth) without evidence of invasion. If there is evi-
dence of invasion, then the tumor is classifi ed as ACA 
mixed type. Pure BAC by the current classifi cation is a 
rare tumor; most are ACA mixed type. It is anticipated 
that pure BAC will be renamed as adenocarcinoma in situ 
in the new classifi cation.

ACAs are usually peripherally located in the lungs. 
Because of the peripheral location, more of the patients 
are asymptomatic, and the lesion is detected on an inci-
dental chest radiograph. Patients may present with a 
new cough, chest pain, or less commonly hemoptysis. 
Presenting symptoms caused by distant metastases to 
the bone, brain, or liver are common with all cell types, 
especially ACA and large cell carcinoma. Individuals 
with BAC may present with an asymptomatic solitary 
pulmonary nodule, pneumonia such as consolidation of 
the lung, or rarely with a profound bronchorrhea. 
Bronchorrhea is usually seen in those with extensive 
bilateral lung involvement.

The most common radiographic presentation is a 
peripheral lung nodule or mass (mass defi ned as ≥3 cm) 
in maximum diameter. It may infrequently present as a 
central mass and rarely cavitates. ACA is the most 
common cell type to present with a malignant pleural 
effusion.

Sputum cytology results are rarely positive. Diagnos-
tic yields with bronchoscopy are less than with squa-
mous cell or small cell carcinoma because of the 
peripheral location. For lesions that are 2 cm in diam-
eter or larger, the diagnostic yields are approximately 
60% to 70%. Transthoracic needle aspirations (TTNAs) 
are diagnostic in 85% to 90% of all lesions and are the 
preferred diagnostic test for lesions smaller than 2 cm 
in diameter. The benefi ts of TTNA should be balanced 
against the risk of pneumothorax, especially in patients 

with chronic obstructive pulmonary disease or emphy-
sema. Thoracentesis and pleural fl uid cytology is the 
preferred diagnostic test in individuals with pleural 
effusion.

The treatment of choice for patients with stage I, II, 
or IIIA/B is generally the same as for all non–small cell 
lung cancers. Patients with stage IV (metastatic) disease 
have generally been treated with systemic chemother-
apy as palliative treatment. In recent years, a number of 
genetic alterations have been identifi ed in the tumor 
that are changing the treatment approach. Some ACAs 
have been identifi ed to have a mutation in the intracel-
lular domain of the epidermal growth factor receptor 
(EGFR) gene. The predominant mutations include in 
frame deletions of exon 19 and missense mutation in 
exon 21. These mutations have been associated with a 
high response rate to treatment with the EGFR tyro-
sine kinase inhibitors (TKIs) gefi tinib and erlotinib. For 
reasons that are currently unknown, the frequency of 
the EGFR tyrosine kinase mutations vary in different 

ethnic populations. The frequency of mutation in 
North America and Europe is approximately 15% of 
all ACA versus 30% of ACA in East Asians. These 
mutations are almost exclusively limited to the ACA 
cell type.

Recent reports have documented better survival in 
individuals when these EGFR mutations are treated 
initially with EGFR TKIs versus conventional chemo-
therapy. Other studies have shown that KRAS muta-
tions, which occur in 20% to 30% of patients with 
ACA, confer resistance to treatment with the EGFR 
inhibitors. Mutations in KRAS and EGFR are almost 
always mutually exclusive. It is very likely that future 
identifi cation of genetic mutations or identifi cation of 
predominant intracellular pathways of malignant cells 
will infl uence the choice of treatment of ACA and other 
histologies. Most recently a mutation of anaplastic lym-
phoma kinase (ALK) has been identifi ed in 3% to 5% 
of ACA, and promising new treatment with the tyrosine 
kinase inhibitor crizotinib has been reported.

Small, peripherally placed tumor

Histology of adenocarcinoma. 
Tumor cells form glandlike structures
with or without mucin secretion

Peripheral adenocarcinoma with mediastinal
nodal metastases seen on combined CT and
PET imaging (bright areas)

Different histologic types of bronchogenic carcinoma cannot be distin-
guished by gross specimens or radiography alone. However, a peri-
pherally located tumor !4 cm in diameter is most likely to be
adenocarcinoma
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Plate 4-52 Respiratory System

LARGE CELL CARCINOMAS OF 
THE LUNG

Large cell carcinoma is a malignant epithelial undif-
ferentiated neoplasm lacking glandular or squamous 
differentiation and features of small cell carcinoma. It 
is a diagnosis of exclusion and includes many poorly 
differentiated non–small cell carcinomas. Several 
variants are recognized, including neuroendocrine 
differentiation (large cell neuroendocrine carcinoma 
[LCNEC]) and basaloid carcinoma), but it is uncertain 
if this differentiation is of prognostic or therapeutic 
importance. Large cell carcinoma and its variants can 
only be diagnosed reliably on surgical material; cytol-
ogy samples are not generally suffi cient. LCNEC is 
differentiated from atypical carcinoid tumor by having 
more mitotic fi gures, usually 11 or more per 2 mm2 of 
viable tumor, and large areas of necrosis are common. 
Neuroendocrine differentiation is confi rmed using 
immunohistochemical markers such as chromogranin, 
synaptophysin, or CD56. Patients with LCNEC have 
a worse prognosis than those with atypical carcinoid 
tumors. Large cell carcinoma is associated with ciga-
rette smoking. This cell type accounted for 4% of all 
lung cancers in the Surveillance, Epidemiology and 
End Results (SEER) database. The SEER database 
listed the cell type of 24% of all lung cancers as “other 
non–small cell.” These other cancers include non–small 
cell cancers that pathologists specify as NOS (not 
otherwise specifi ed). As treatment moves toward spe-
cifi c treatment for specifi c cell types, it will be impor-
tant for pathologists to classify the histology as 
accurately as possible and to decrease the percentages 
of cases reported as NOS.

The signs and symptoms of this cell type are similar 
to those of other non–small cell carcinomas. The most 
common radiographic fi nding is a large peripheral lung 
mass. Because of the peripheral location, these cancers 
may be asymptomatic and detected on an incidental 
chest radiograph. Because of the rapid growth of this 
cell type, the radiographic lesion may appear rather 
suddenly (within a few months) or enlarge rapidly.

Diagnostic procedures are similar to those of other 
histologic types. Sputum cytology is not generally 

helpful because of the peripheral location, and bron-
choscopic diagnostic yields are similar to those for 
peripheral adenocarcinomas and squamous cell carcino-
mas (∼60%-70%). Transthoracic needle aspiration is 
diagnostic in the majority of cases. These cancers are 
usually aggressive tumors with a strong tendency for 
early metastases. Nevertheless, surgery is still the treat-
ment of choice for patients with early-stage disease. 
Currently, there is no convincing evidence that patients 

with LCNEC should be treated differently than those 
with any other large cell carcinoma. Patients with stage 
III and IV disease are treated the same as those with 
other non–small cell types. Patients with stage III are 
treated with combined chemotherapy and thoracic 
radiotherapy. Survival is similar to that of patients with 
other non–small cell lung cancers, and patients with 
stage IV are treated with chemotherapy with palliative 
intent.

Tumors are variable in location

Tumor composed of large multinucleated cell
without evidence of differentiation toward gland
formation or squamous epithelium. These cells
produce mucin (stained red). Some tumors may be
composed of large clear cells containing glycogen

Large cell carcinoma in middle 
of right upper lobe with extensive
involvement of hilar and carinal
nodes. Distortion of trachea
and widening of carina
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N FAKTÖRÜNÜN PREOPERATİF 
DEĞERLENDİRİLMESİ  

! Non-İnvazif   
!BT 
!PET 
!Endoskopik Ultrasonografi(EBUS-

TBİA) 
! Mediastinoskopi 
! Mediastinotomi 
! ‘Extended’ Mediastinoskopi VATS 
! Torakotomi (Peroperatif)









N FAKTÖRÜNÜN AMELİYAT ÖNCESİ 
DEĞERLENDİRİLMESİ 

! İnvazif Olmayan Yöntemler 
! BT 
! PET-BT 
! Endobronial Ultrasonografi 

! Mediastinoskopi 
! Mediastinotomi 
! ‘Extended’ Mediastinoskopi  
! VATS 
! Torakotomi (Peroperatif)



PET-BT



En sık kullanılan radyoizotop: 18F 2-Deoksi-D-Glikoz

POSİTRON EMİSYON TOMOGRAFİSİ



Endobronşiyal Ultrasonografi ile Transbronşial İğne Aspirasyonu 
(EBUS-TBİA)













Videomediastinoskop #1



Videomediastinoskop #2



Metod







MEDİASTİNOSKOPİ

SAYI 1210

MORBİDİTE 32 (%2.6)

MORTALİTE 1(%0.08)

Doğruluk %95.2



Lenf Nodları





VAMLA
Video-assisted mediastinoscopic lymphadenectomy is associated with
better survival than mediastinoscopy in patients with resected
non–small cell lung cancer

Akif Turna, MD, PhD, FETCS,a Ahmet Demirkaya, MD,a Serkan €Ozkul, MD,a Buge Oz, MD,b

Atilla Gurses, MD,c and Kamil Kaynak, MD, FETCSa

Objectives: We aimed to analyze the accuracy of video-assisted mediastinoscopic lymphadenectomy
(VAMLA) as a tool for preoperative staging and the impact of the technique on survival in patients with
non–small cell lung cancer (NSCLC) undergoing pulmonary resection.

Methods: Between May 2006 and December 2010, 433 patients underwent pulmonary resection for NSCLC,
89 (21%) had VAMLA before resection and 344 (79%) had standard mediastinoscopy. The patients who had
negative VAMLA/mediastinoscopy results underwent anatomic pulmonary resection and systematic lymph
node dissection.

Results: The median and mean numbers of resected lymph node stations were 5 and 4.9 in the VAMLA group
and 4 and 4.2 in the mediastinoscopy group (P ¼ .9). The mean number of lymph nodes per biopsy specimen
using standard mediastinoscopy was 10.1, whereas it was 30.4 using VAMLA (P<.001). VAMLA unveiled N2
or N3 disease in 30 (33.7%) and in 6 (6.7%) of patients, respectively. The negative predictive value, sensitivity,
false-negative value, and accuracy of VAMLAwere statistically higher in the VAMLA groups compared with
those of standard mediastinoscopy. The 5-year survival was 90% for VAMLA patients and 66% for mediastino-
scopy patients (P ¼ .01). By multivariable analysis, VAMLA was associated with better survival (odds ratio,
1.34; 95% confidence interval, 1.1-3.2; P ¼ .02).

Conclusions: VAMLAwas associated with improved survival in NSCLC patients who had resectional surgery.
(J Thorac Cardiovasc Surg 2013;146:774-80)

The best treatment for non–small cell lung cancer (NSCLC)
is dependent on correct staging of the disease. Nodal status
provides a pivotal role in anatomic staging of lung cancer.
Despite this fact, mediastinoscopy has been accepted as the
gold standard method for preoperative mediastinal staging
in patients with NSCLC, it has its inherent limitations, and
the false-negativity rate can be as high as 10% andwas equal
to the false-negativity rate of endobronchial ultrasound-
guided transbronchial needle aspiration.1 H€urtgen and col-
leagues2 developed a technique of radical video-assisted
mediastinoscopic lymphadenectomy (VAMLA).Theprimary
advantage of VAMLA over conventional mediastinoscopy or
videomediastinoscopy is to reduce the false-negative rate.2

However, the exact role of VAMLA has not been fully eluci-
dated. Our study aimed to assess the accuracy of regional

lymph node classification and its impact on survival for con-
ventional mediastinoscopy and video-assisted mediastino-
scopic lymphadenectomy.

METHODS
Between May 2006 and December 2010, patients who had undergone

pulmonary resection for NSCLCwere analyzed. Mediastinal procedure se-
lection is purely based on the surgeon’s preference. All VAMLAprocedures
were performed by 1 surgeon (A.T.). However, mediastinoscopies in the
study were performed by experienced surgeons (A.D. and K.K.). One sur-
geon (A.T.) only performed VAMLA in all consecutive patients. Of all pa-
tients, 89 underwent VAMLA before operation, whereas 344 underwent
standard mediastinoscopic exploration. Two surgeons (A.D. and K.K.)
only performed standard mediastinoscopy. This is a retrospective cohort
study of prospectively recorded patients. The preoperativeworkup included
routine blood tests, posteroanterior and lateral chest radiographs, bronchos-
copy, pulmonary function tests, with or without diffusion capacity of lung
for carbon monoxide and ventilation-perfusion lung scan, and blood gas
analysis. Computed tomographic scans of the thorax, abdomen (or abdom-
inal ultrasonography), and cranium (or cranial magnetic resonance imag-
ing), and whole-body bone scintigraphy were performed in most patients
for pretreatment staging. Positron emission tomography–computed tomog-
raphy analysis was performed in a total of 401 patients. The patient charac-
teristics are shown in Table 1. There was no death or major complication
due to mediastinoscopy or VAMLA.

Mediastinal lymph node sampling through cervical mediastinoscopy at
stations 2, 4 (both left and right), and 7 was performed in almost all
patients. Preoperative mediastinal exploration was supplemented by left
anterior mediastinotomy (n ¼ 20) or extended mediastinoscopy (n ¼ 13)
in patients whose tumor lay in the left upper lobe or left main bronchus
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41y bayan
PET: Hilar lenf nodu tutulumu Mediastinoskopi 7+4R+



71yaş bayan
PET-BT: 4R+7+ Mediastinoskopi:N0



ANTERİOR MEDİASTİNOTOMİ 
(CHAMBERLAIN YÖNTEMİ)

Mediastende özellikle aortopulmoner 

pencerede yerleşim gösteren kitlelere 

yaklaşımda uygun bir yöntemdir. 

S o l t a r a f l ı t ü m ö r l e r d e 

aort ikopulmoner (No:5) ve 

anterior mediastinal (No:6) lenf 

nodlarına ulaşımı sağlar. 

.
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Plate 3-26 Diagnostic Procedures

MEDIASTINOTOMY AND 
MEDIASTINOSCOPY

Complete surgical resection is the key curative therapy 
for early-stage bronchogenic carcinoma. To be effec-
tive, resection must be performed under appropriate 
circumstances; not only must the patient be able to 
tolerate the required operation but the cancer must also 
be suffi ciently well localized for complete surgical 
removal. Radical resection in the face of metastases to 
mediastinal nodes is rarely curative. For this reason, 
mediastinal nodal staging is essential. Cervical medi-
astinoscopy and left anterior mediastinotomy remain 
the gold standard for sampling mediastinal lymph 
nodes. These procedures may also aid in the diagnosis 
of lymphoma, sarcoidosis, and other diseases affecting 
the mediastinum.

STAGING IN THE MANAGEMENT 
OF LUNG CARCINOMA

For modern thoracic specialists, the selection of patients 
for lung cancer operations involves a defi nition and an 
assessment of certain discriminating factors related to 
the primary tumor and its lymphatic and hematogenous 
metastases. In recent years, an effective and meaningful 
internationally vetted system for staging lung cancer 
has evolved (see Plate 4-49). Enlarged or hypermeta-
bolic lymph nodes on computed tomography or posi-
tron emission tomography scan, respectively, are at risk 
of harboring metastatic cancer and require acquisition 
of tissue for defi nitive pathologic staging.

SURGICAL EVALUATION OF THE 
REGIONAL LYMPHATIC SYSTEM

Of particular interest is the surgical investigation of the 
lymphatic drainage of the lung (see Plates 1-30 and 
1-31) as it relates to data collection for clinical staging 
before a pulmonary resection. The lymphatic drainage 
system provides distinct predictable routes or pathways 
for the spread of malignancies from each lobe of the 
lung to the hilum and up the mediastinum to the base 
of the neck. Usually performed under general anesthe-
sia, a mediastinoscopy involves a horizontal suprasternal 
low cervical skin incision to expose the lower cervical 
part of the trachea. Through this, central cervical and 
medially located supraclavicular lymph nodes can be 
visualized and biopsies performed. The surgeon may 
also expose and digitally dissect the pretracheal space. 
Much information can be gleaned through initial palpa-
tion of the developed tract. Usually, the presence and 
location of enlarged lymph nodes, as well as the size, 
fi xation, and relationships to neighboring structures, 
can best be identifi ed by this means. After the pretra-
cheal tract has been fully developed by preliminary 
digital exploration, the mediastinoscope is introduced 
to facilitate direct visualization and biopsy of nodal 
tissue. Although mediastinoscopy involves some risk of 
bleeding, information obtained may obviate the need 
for thoracotomy when resection for potential cure is 
clearly not feasible.

Debate continues regarding the indications for medi-
astinoscopy and how to interpret and use the informa-
tion gained. Most physicians would agree that patients 
with clearly resectable clinical stage I cancers are 
unlikely to benefi t from the examination. Almost all 
would concur that contralateral mediastinal lymph 
node metastases or any metastasis fi xed to adjacent 

structures is not resectable. Less certain is the interpre-
tation of ipsilateral, freely movable, intracapsular nodal 
metastases that might be included in a radical medias-
tinal lymph node dissection at the time of thoracotomy 
and lung resection. Still, current knowledge clearly 
defi nes mediastinal lymph nodal metastasis as stage III 
disease, and despite radical resection, fewer than 10% 
of patients will experience long-term survival. Most 
thoracic oncologists view stage III disease as a systemic 
process requiring combined modality therapy, usually 
not surgery, to improve survival.

Mediastinoscopy should not be performed in the 
presence of clinically palpable cervical or scalene lym-
phadenopathy. Direct surgical biopsy of these nodes 
can be accomplished at minimal risk, and if malignancy 
is present, inoperability is confi rmed. Biopsy of the 
scalene nodes should not be carried out on patients with 
bronchogenic carcinoma when the nodes are not pal-
pable. Furthermore, for a left upper lobe neoplasm, 
cervical mediastinoscopy is less often defi nitive in 

excluding N2 disease and establishing operability than 
is the case for left lower lobe and right-sided tumors.

For left upper lobe lesions, the left anterior extra-
pleural mediastinotomy developed by Chamberlain has 
proved most helpful. Ordinarily, anterior mediastino-
tomy is accomplished through a horizontal incision 
over the second anterior costal cartilage. The surgeon 
exposes the mediastinal lymph nodes overlying the left 
pulmonary artery, phrenic nerve, and subaortic space 
and can readily perform a biopsy.

Recently, alternative means of sampling mediastinal 
lymph nodes have been developed. These include 
video-assisted mediastinoscopic lymphadenectomy 
(VAMLA) and endobronchial ultrasonography with 
transbronchial needle aspiration (EBUS-TBNA). 
VAMLA allows for complete resection and removal of 
pertinent lymph node stations. Although EBUS-TBNA 
has been gaining popularity, it has not been found to 
be as effi cacious as mediastinoscopy in routine media-
stinal staging.

Mediastinoscope inserted through incision
just above suprasternal notch, visualizing
carinal lymph nodes

Trachea
Mediastinoscope

Incision
Aorta

Aorta

Left main bronchus

Left pulmonary artery

Pericardium

Lymph nodes

Carinal and hilar nodes
Pulmonary artery

Incision; horizontal over 2nd costal cartilage
(vertical incision may also be used if two
cartilages are to be resected for greater exposure)

Fibers of pectoralis major muscle
separated; 2nd left costal cartilage
resected subperichondrially. Posterior
layer of perichondrium incised, exposing
parietal pleura. Internal thoracic (internal
mammary) vessels ligated

Parietal pleura and contained lung
retracted laterally, exposing hilum

Parietal pleura and lung

Anterior and posterior
layers of perichondrium

Sternum

Parietal pleura 2nd left rib
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UZATILMI� (EXTENDED) MED�AST�NOSKOP�

Mediastinotomi, anterior mediastinal kitleler ile 
aortikopulmoner (No:5) ve anterior mediastinal (No:6) 
lenf nodlarna ula�ma izin veren bir yöntemdir. Ancak, 
gö�üs duvarnda yakla�k 4 cmPlik insizyona gerek 
göstermesi, 2. kostann çkarlmas ya da kosta yata-
�ndan girilmesinin gerekmesi, kozmetik olarak hasta 
tarafndan �ikayetçi olunan bir konu olabilmektedir. 
Ayrca i�lem anterior mediastinotomiye göre daha az 
invaziftir daha ksa süre de yaplr ve sadece servikal 
insizyonun uzatlmas ile yaplabildi�inden kozmetik 
olarak daha uygundur.

Uzatlm� (�ng; UextendedP ) Mediastinoskopi, normal 
mediastinoskop kullanlarak yaplan ve standart servi-
kal mediastinoskopi insizyonundan tamamlanabilen bir 
i�lemdir ve ek bir insizyona gerek bulunmamaktadr.

Sol hemitoraksta lokalize olan anterior mediastinal 
(No:6) ve aortikopulmoner pencere (No:5) lenf nod-
larna anterior mediastinotomi ile ula�labilece�i gibi, 
standart servikal mediastinoskopi insizyonu yolu ile 
substernal ya da perivasküler yolla da ula�labilir. Bu 
yönteme, uzatlm� (Uing; extendedP) mediastinoskopi 
ad verilmektedir. Prevasküler ya da substernal olmak 
üzere iki ayr yoldan yaplabilir (1, 2). Uzatlm� medi-
astinoskopi ile anterior-superior mediastinde bulunan 
timoma, lenfoma, teratoma gibi tümörlere ula�larak 
tan için biopsi alnabilir (�ekil 1) (3). Özellikle subster-
nal yolla yaplan uzaltlm� mediastinoskopi ile hemen 
hemen tüm timoma dü�ündüren ve mediastinumun 
üst-önüne yerle�mi� (anterior-superior) kitlelerden 
uygun biopsiler alnabilir.

A. Prevasküler Yolla Yaplan Uzatlm� 

Mediastinoskopi

Prevasküler yolla yaplan uzatlm� mediastinos-
kopi, ilk olarak Ginsberg (1) tarafndan tanmlanm�tr. 
Pretrakeal fasyann pulmoner arter kom�ulu�u hiza-
sna kadar açlm� olmas ve bu nedenle de öncelikle 

X

�ekil 1. Prevasküler yolla yaplan UUzatlm�P (�ng; UextendedP) 
mediastinoskopide, mediastinoskop, brakiosefalik arter ve 
a.carotis communis arasndan yerle�tirilir. Buras bir kez açl-
dktan sonra parmak ile arada bir tünelin açlm� oldu�unun 
hissedilmesi �arttr

‘İlerletilmiş’ (‘Extended’) Mediastinoskopi



PET’İN DOĞRULUĞU

• T1 Tümörlerde : %95 
• T4 Tümörlerde: %70-81 

• Tüm Tümörlerde: %76-85 
• Hangi Tümörde Güvenelim? 

• T1(<3cm), periferik ve PET-BT’de >1 cm 
veya FDG tutulumu olan gangliyon yok 
ise.
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SOLİTER PULMONER NODÜLDE 
MALİGNİTE 

• Radyolojik Özellikler 
• Çap > 2 cm 
• Spikülasyon 
• Üst lob lokalizasyon 

• Klinik Özellikler 
• Yaş> 40  
• Pozitif sigara hikayesi 

• Diğer bir malignite varlığı
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Plate 5-31 Respiratory System

VIDEO-ASSISTED 
THORACOSCOPIC SURGERY

Video-assisted thoracoscopic surgery (VATS) has 
become a common tool for thoracic surgeons. It is 
useful in the evaluation and management of patients 
with pleural disease, benign and malignant pulmonary 
parenchymal neoplasms or diseases, mediastinal masses 
or adenopathy, and esophageal pathology and for resec-
tion of posterior mediastinal neurogenic tumors or 
conditions responsive to sympathectomy. A VATS 
operation is defi ned by use of two or more port inci-
sions and video display of the involved hemithorax on 
operating room monitors, and it does not involve rib 
spreading. Most standard thoracic surgical instruments 
have been modifi ed for thoracoscopic surgery.

Preparation for a thoracoscopic operation is similar 
to that for thoracotomy because the need for conver-
sion to a conventional open surgical approach may 
arise. Reasons to convert include hemorrhage, extensive 
adhesions, inability to locate the lesion, a more exten-
sive resection than planned, and the inability to proceed 
safely. Prophylaxis against deep venous thromboses 
with sequential compression devices and subcutaneous 
heparin is standard. The patient is placed in a maximally 
fl exed lateral decubitus position. A double-lumen 
endotracheal tube or mainstem bronchial blocker is 
used to provide single-lung ventilation and allows the 
lung within the operative hemithorax to become fully 
atelectatic; insuffl ation is not commonly used.

Thoracic operating ports (Thoracoports) are shorter 
and blunter than laparoscopic ports and are not airtight. 
Use of a long-acting local anesthetic (e.g., bupivacaine) 
at the port sites results in decreased postoperative pain. 
A 30-degree, angled, rotating 5- or 10-mm videoscope 
is standard, with monitors placed on either side of the 
operating table at the level of the patient’s head or 
pelvis depending on the location of the target lesion 
within the thorax. An angled videoscope allows superior 
visualization of the pleural space and central pulmonary 
vessels and bronchi without interfering with other 
endoscopic instrumentation. Flexible thoracoscopes 
allow even greater visualization and are becoming more 
common.

It is essential that the Thoracoports are triangulated 
relative to the operative lesion being addressed. The 
ports should face the lesion in an approximately 180-
degree arc placed widely apart to prevent instrument 
crowding.

The thoracoscopic approach to resection of a pulmo-
nary lobe is similar to the open approach. The hilar 
structures are individually dissected, and the vessels and 
bronchi are isolated and controlled. These structures 
can then be divided using endomechanical staplers of 
varying staple heights ranging from 2.0 to 4.5 mm, 
depending on the thickness of the tissue (e.g., pulmo-
nary vessel, lung parenchyma, or bronchus).

Mechanical pleurodesis can be performed videoscopi-
cally to treat recurrent or persistent pneumothoraces 
by use of a rough object (e.g., Marlex mesh, coarse 
gauze sponge, electrocautery scratch pad). The rough 
material mounted on a ring forceps allows mechanical 
abrasion of the entire parietal pleural surface to create 
broad areas of pleural symphysis. Care should be taken 
at the apex because the subclavian vessels and stellate 
ganglion are superfi cially located. The pleura overlying 

the pericardium and diaphragm are commonly omitted 
from the process.

Locating a parenchymal lesion thoracoscopically can 
be more diffi cult than through an open incision. 
Methods to improve localization have been described. 
Subpleural lesions are often more visible in a fully atel-
ectatic lung. A lung clamp or thoracoscopic ring forceps 
can be gently run across the lung to “palpate” the 
lesion. Preoperative computed tomography–guided 
needle localization can be used as well. The utility inci-
sion can also be enlarged and a lung clamp used to bring 
lung tissue to the incision for direct digital palpation. 
Anterior intercostal spaces are wider than posterior 
spaces, so palpation is often easier at an anterior 
incision.

At the completion of the operation, a standard chest 
tube or tubes are placed endoscopically, typically using 
the most inferior-anterior port site, and are positioned 
apically for air and posteriorly for dependent drainage. 
Smaller and softer closed-suction drains (e.g., Blake 
or Jackson-Pratt drains) may also be used. The lung 
can be reexpanded and checked for air leaks under 
thoracoscopic vision as well. If there is no evidence 
of air leak or excessive bleeding and the postoperative 
chest radiograph is within expectations, suction is 
discontinued, and the tubes are allowed to drain via 
gravity into the closed drainage unit with an under-
water seal. If the course continues to be uneventful, 
the tubes are typically removed on the fi rst postopera-
tive day.

VATS wedge resection of lung nodule

Patient positioning

Port placement

Anterior port site

Maximally flexed lateral
decubitus position widens
intercostal spaces

Arm
abducted

Monitors placed on
either side of patient

Possible
posterior
port sites

Scope

Endo stapler
Nodule

Pericardial sac

Specimen placed
in bag and removed
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Abstract

Accurate preoperative staging and restaging of mediastinal lymph nodes in patients with potentially resectable non-small-cell lung cancer
(NSCLC) is of paramount importance. In 2007, the European Society of Thoracic Surgeons (ESTS) published an algorithm on preoperative
mediastinal staging integrating imaging, endoscopic and surgical techniques. In 2009, the International Association for the Study of Lung
Cancer (IASLC) introduced a new lymph node map. Some changes in this map have an important impact on mediastinal staging. Moreover,
more evidence of the different mediastinal staging technique has become available. Therefore, a revision of the ESTS guidelines was needed. In
case of computed tomography (CT)-enlarged or positron emission tomography (PET)-positive mediastinal lymph nodes, tissue confirmation is
indicated. Endosonography [endobronchial ultrasonography (EBUS)/esophageal ultrasonography (EUS)] with fine-needle aspiration (FNA) is
the first choice (when available), since it is minimally invasive and has a high sensitivity to rule in mediastinal nodal disease. If negative, surgical
staging with nodal dissection or biopsy is indicated. Video-assisted mediastinoscopy is preferred to mediastinoscopy. The combined use of
endoscopic staging and surgical staging results in the highest accuracy. When there are no enlarged lymph nodes on CT and when there is no
uptake in lymph nodes on PET or PET–CT, direct surgical resection with systematic nodal dissection is indicated for tumours ≤3 cm located in
the outer third of the lung. In central tumours or N1 nodes, preoperative mediastinal staging is indicated. The choice between endoscopic
staging with EBUS/EUS and FNA or video-assisted mediastinoscopy depends on local expertise to adhere to minimal requirements for staging.
For tumours >3 cm, preoperative mediastinal staging is advised, mainly in adenocarcinoma with high standardized uptake value. For restaging,
invasive techniques providing histological information are advisable. Both endoscopic techniques and surgical procedures are available, but
their negative predictive value is lower compared with the results obtained in baseline staging. An integrated strategy using endoscopic staging
techniques to prove mediastinal nodal disease and mediastinoscopy to assess nodal response after induction therapy needs further study.

Keywords: Lung cancer • Preoperative staging • Surgical staging • Endoscopic staging • Restaging

INTRODUCTION

For patients with non-small-cell lung cancer (NSCLC) and no
systemic metastasis, mediastinal staging is very important as it pro-
vides accurate information on the extent of the disease, guides the
choice of treatment and determines the patient’s prognosis.

In 2007, the European Society of Thoracic Surgeons (ESTS) pub-
lished an algorithm on preoperative mediastinal staging based on
the current available literature [1]. These guidelines integrated
imaging, endoscopic and surgical techniques. They were widely
used and have been prospectively validated. Their negative pre-
dictive value (NPV) is 0.94 [2].
However, since 2007, there have been substantially more infor-

mation and evidence on mediastinal staging techniques. In 2009,
the International Association for the Study of Lung Cancer (IASLC)

†Presented at the 21st European Conference on General Thoracic Surgery,
Birmingham, UK, 26–29 May 2013.
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Plate 4-55 Diseases and Pathology

PANCOAST TUMOR AND 
SYNDROME

Superior sulcus tumors are located at the apical pleuro-
pulmonary groove adjacent to the subclavian vessels. 
Superior sulcus tumors received notoriety in reports by 
Henry Pancoast and are commonly referred to as Pan-
coast tumors. Lung cancer is by far the most common 
cause of Pancoast and superior sulcus tumors. It is more 
commonly associated with adenocarcinoma but may be 
caused by any histologic type. A variety of other rare 
tumors or infectious diseases have occasionally been 
reported to cause a Pancoast tumor.

Tumors of the superior sulcus may cause shoulder 
and arm pain (in the distribution of the C8, T1, and T2 
dermatomes), Horner syndrome, and weakness of the 
muscles of the hand. This complex is referred to as 
Pancoast syndrome. Shoulder pain is the usual presenting 
symptom and is caused by tumor invasion of the tumor 
into the chest wall, fi rst and second ribs, vertebral body, 
and possibly the brachial plexus. Pain may radiate up to 
the head and neck or to the axilla and arm in the dis-
tribution of the ulnar nerve. The cause of the pain is 
frequently misdiagnosed for months as osteoarthritis or 
bursitis of the shoulder. Horner syndrome consists of 
ipsilateral ptosis, miosis, enophthalmos, and anhidrosis 
of half of the face and head and is caused by involve-
ment of the paravertebral sympathetic chain and the 
inferior cervical (stellate) ganglion. Contralateral facial 
sweating and fl ushing have been reported.

Tumor involvement of the C8 and T1 nerve roots 
may result in weakness and atrophy of the intrinsic 
muscles of the hand or pain or paresthesias of the fourth 
and fi fth digits and medial aspect of the arm and 
forearm. Abnormal sensation or pain in the axilla and 
medial aspect of the upper arm caused by T2 nerve root 
involvement may be an early symptom. As these tumors 
progress, they may invade the intervertebral foramina 
and cause spinal cord compression and paraplegia. This 
may especially be a problem for patients with progres-
sive disease who have failed local treatment. Tumors 
with progressive mediastinal involvement may result in 
phrenic nerve or laryngeal nerve paralysis.

The classic radiographic fi nding is that of an 
apical mass or unilateral apical cap. Occasionally, the 
abnormality will not be obvious on a chest radiograph; 
therefore if the diagnosis is suspected, a computed 
tomography (CT) scan of the chest is required. The 
CT will demonstrate greater detail and is more likely 
to elucidate the extent of the tumor locally. Magnetic 
resonance imaging (MRI) is better at demonstrating 
brachial plexus involvement and evaluating the spinal 
canal for tumor extension. MR angiography is better 
for demonstrating subclavian vessel involvement. Bron-
choscopy may be diagnostic for larger tumors, but 

transthoracic needle aspiration is the most common 
method of diagnosis of these apical tumors. The usual 
staging tests include a positron emission computed 
tomography (PET) scan and MRI of the brain because 
of the propensity for brain metastases.

The treatment of patients with superior sulcus 
tumors caused by non–small cell lung cancer with no 
evidence of mediastinal nodal metastases is initial con-
current chemotherapy and radiotherapy followed by 

surgical resection 3 to 5 weeks after induction therapy. 
The 5-year survival with this trimodality treatment is 
approximately 40%. Patients with documented medias-
tinal lymph node involvement at initial presentation are 
treated with defi nitive chemoradiotherapy alone with 
somewhat inferior long-term survival. Patients with 
stage IV or metastatic disease at presentation are treated 
with palliative radiotherapy and systemic chemotherapy 
similar to other patients with stage IV disease.

Vagus nerve
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Brachial plexus

Recurrent 
nerve

Tumor

Subclavian artery and vein

Pancoast syndrome. 
Horner syndrome, plus
pain, paresthesias, 
and paresis of
arm and hand

Combined CT/PET images of Pancoast tumor
(bright area) seen in coronal and axial views
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Background
The aggressive and heterogeneous nature of lung cancer has thwarted efforts to 
reduce mortality from this cancer through the use of screening. The advent of low-
dose helical computed tomography (CT) altered the landscape of lung-cancer screen-
ing, with studies indicating that low-dose CT detects many tumors at early stages. 
The National Lung Screening Trial (NLST) was conducted to determine whether 
screening with low-dose CT could reduce mortality from lung cancer.

Methods
From August 2002 through April 2004, we enrolled 53,454 persons at high risk for 
lung cancer at 33 U.S. medical centers. Participants were randomly assigned to un-
dergo three annual screenings with either low-dose CT (26,722 participants) or sin-
gle-view posteroanterior chest radiography (26,732). Data were collected on cases of 
lung cancer and deaths from lung cancer that occurred through December 31, 2009.

Results
The rate of adherence to screening was more than 90%. The rate of positive screen-
ing tests was 24.2% with low-dose CT and 6.9% with radiography over all three 
rounds. A total of 96.4% of the positive screening results in the low-dose CT group 
and 94.5% in the radiography group were false positive results. The incidence of 
lung cancer was 645 cases per 100,000 person-years (1060 cancers) in the low-dose 
CT group, as compared with 572 cases per 100,000 person-years (941 cancers) in 
the radiography group (rate ratio, 1.13; 95% confidence interval [CI], 1.03 to 1.23). 
There were 247 deaths from lung cancer per 100,000 person-years in the low-dose 
CT group and 309 deaths per 100,000 person-years in the radiography group, 
representing a relative reduction in mortality from lung cancer with low-dose CT 
screening of 20.0% (95% CI, 6.8 to 26.7; P = 0.004). The rate of death from any cause 
was reduced in the low-dose CT group, as compared with the radiography group, 
by 6.7% (95% CI, 1.2 to 13.6; P = 0.02).

Conclusions
Screening with the use of low-dose CT reduces mortality from lung cancer. (Funded 
by the National Cancer Institute; National Lung Screening Trial ClinicalTrials.gov 
number, NCT00047385.)
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