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stage I SCLC who are being considered for curative intent surgical 513
resection. In addition, invasive mediastinal staging and extrathoracic
imaging (head MRI/CT and PET or abdominal CT plus bone scan) is
also recommended for patients with clinical stage I SCLC if curative
intent surgical resection is contemplated. Some practice guidelines also
recommend the use of PET scanning in the staging of SCLC patients
who are potential candidates for the addition of thoracic radiotherapy
to chemotherapy. Bone marrow biopsies and aspirations are rarely
performed now given the low incidence of isolated bone marrow
metastases. Confirmation of metastatic disease, ipsilateral or contralateral lung nodules, or metastases beyond the mediastinum may be
achieved by the same modalities recommended earlier for patients
with NSCLC.
If a patient has signs or symptoms of spinal cord compression (pain,
weakness, paralysis, urinary retention), a spinal CT or MRI scan and
examination of the cerebrospinal fluid cytology should be performed.
If metastases are evident on imaging, a neurosurgeon should be
consulted for possible palliative surgical resection and/or a radiation
oncologist should be consulted for palliative radiotherapy to the site of
compression. If signs or symptoms of leptomeningitis develop at any
time in a patient with lung cancer, an MRI of the brain and spinal cord
should be performed, as well as a spinal tap, for detection of malignant
cells. If the spinal tap is negative, a repeat spinal tap should be considered. There is currently no approved therapy for the treatment of
leptomeningeal disease.
STAGING SYSTEM FOR NON-SMALL-CELL LUNG CANCER
The tumor-node-metastasis (TNM) international staging system provides useful prognostic information and is used to stage all patients
with NSCLC. The various T (tumor size), N (regional node involvement), and M (presence or absence of distant metastasis) are combined
to form different stage groups (Tables 107-6 and 107-7). The previous
edition of the TNM staging system for lung cancer was developed
based on a relatively small database of patients from a single institution. The latest seventh edition of the TNM staging system went into
effect in 2010 and developed using a much more robust database of
more than 100,000 patients with lung cancer who were treated in
multiple countries between 1990 and 2000. Data from 67,725 patients
with NSCLC were then used to reevaluate the prognostic value of
the TNM descriptors (Table 107-8). The major distinction between
the sixth and seventh editions of the international staging systems
is within the T classification; T1 tumors are divided into tumors
≤2 cm in size, as these patients were found to have a better prognosis compared to patients with tumors >2 cm but ≤3 cm. T2 tumors
are divided into those that are >3 cm but ≤5 cm and those that are
>5 cm but ≤7 cm. Tumors that are >7 cm are considered T3 tumors.
T3 tumors also include tumors with invasion into local structures such
as chest wall and diaphragm and additional nodules in the same lobe.
T4 tumors include tumors of any size with invasion into mediastinum,
heart, great vessels, trachea, or esophagus or multiple nodules in the
ipsilateral lung. No changes have been made to the current classification of lymph node involvement (N). Patients with metastasis may be
classified as M1a (malignant pleural or pericardial effusion, pleural
nodules, or nodules in the contralateral lung) or M1b (distant metastasis; e.g., bone, liver, adrenal, or brain metastasis). Based on these data,
approximately one-third of patients have localized disease that can be
treated with curative attempt (surgery or radiotherapy), one-third have
local or regional disease that may or may not be amenable to a curative
attempt, and one-third have metastatic disease at the time of diagnosis.
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radiographic imaging with CT scan, positron emission tomography
(PET), or preferably CT-PET. PET scanning attempts to identify sites
of malignancy based on glucose metabolism by measuring the uptake
of 18F-fluorodeoxyglucose (FDG). Rapidly dividing cells, presumably
in the lung tumors, will preferentially take up 18F-FDG and appear
as a “hot spot.” To date, PET has been mostly used for staging and
detection of metastases in lung cancer and in the detection of nodules >15 mm in diameter. Combined 18F-FDG PET-CT imaging has
been shown to improve the accuracy of staging in NSCLC compared
to visual correlation of PET and CT or either study alone. CT-PET
has been found to be superior in identifying pathologically enlarged
mediastinal lymph nodes and extrathoracic metastases. A standardized
uptake value (SUV) of >2.5 on PET is highly suspicious for malignancy. False negatives can be seen in diabetes, in lesions <8 mm, and
in slow-growing tumors (e.g., carcinoid tumors or well-differentiated
adenocarcinoma). False positives can be seen in certain infections and
granulomatous disease (e.g., tuberculosis). Thus, PET should never
be used alone to diagnose lung cancer, mediastinal involvement, or
metastases. Confirmation with tissue biopsy is required. For brain
metastases, magnetic resonance imaging (MRI) is the most effective
method. MRI can also be useful in selected circumstances, such as
superior sulcus tumors to rule out brachial plexus involvement, but in
general, MRI does not play a major role in NSCLC staging.
In patients with NSCLC, the following are contraindications to
potential curative resection: extrathoracic metastases, superior vena
cava syndrome, vocal cord and, in most cases, phrenic nerve paralysis,
malignant pleural effusion, cardiac tamponade, tumor within 2 cm of
the carina (potentially curable with combined chemoradiotherapy),
metastasis to the contralateral lung, metastases to supraclavicular
lymph nodes, contralateral mediastinal node metastases (potentially
curable with combined chemoradiotherapy), and involvement of the
main pulmonary artery. In situations where it will make a difference
in treatment, abnormal scan findings require tissue confirmation of
malignancy so that patients are not precluded from having potentially
curative therapy.
The best predictor of metastatic disease remains a careful history
and physical examination. If signs, symptoms, or findings from the
physical examination suggest the presence of malignancy, then sequential imaging starting with the most appropriate study should be performed. If the findings from the clinical evaluation are negative, then
imaging studies beyond CT-PET are unnecessary and the search for
metastatic disease is complete. More controversial is how one should
assess patients with known stage III disease. Because these patients are
more likely to have asymptomatic occult metastatic disease, current
guidelines recommend a more extensive imaging evaluation including imaging of the brain with either CT scan or MRI. In patients in
whom distant metastatic disease has been ruled out, lymph node
status needs to be assessed via a combination of radiographic imaging
and/or minimally invasive techniques such as those mentioned above
and/or invasive techniques such as mediastinoscopy, mediastinotomy,
thoracoscopy, or thoracotomy. Approximately one-quarter to one-half
of patients diagnosed with NSCLC will have mediastinal lymph node
metastases at the time of diagnosis. Lymph node sampling is recommended in all patients with enlarged nodes detected by CT or PET
scan and in patients with large tumors or tumors occupying the inner
third of the lung. The extent of mediastinal lymph node involvement
is important in determining the appropriate treatment strategy: surgical resection followed by adjuvant chemotherapy versus combined
chemoradiation alone (see below). A standard nomenclature for referring to the location of lymph nodes involved with lung cancer has
evolved (Fig. 107-4).
In SCLC patients, current staging recommendations include a CT
scan of the chest and abdomen (because of the high frequency of
hepatic and adrenal involvement), MRI of the brain (positive in 10%
of asymptomatic patients), and radionuclide bone scan if symptoms
or signs suggest disease involvement in these areas (Fig. 107-5).
Although there are less data on the use of CT-PET in SCLC, the most
recent American College of Chest Physicians Evidence-Based Clinical
Practice Guidelines recommend PET scans in patients with clinical

STAGING SYSTEM FOR SMALL-CELL LUNG CANCER
In patients with SCLC, it is now recommended that both the Veterans
Administration system and the American Joint Committee on Cancer/
International Union Against Cancer seventh edition system (TNM)
be used to classify the tumor stage. The Veterans Administration
system is a distinct two-stage system dividing patients into those with
limited- or extensive-stage disease. Patients with limited-stage disease
(LD) have cancer that is confined to the ipsilateral hemithorax and can
be encompassed within a tolerable radiation port. Thus, contralateral
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