Clinical Condition:

Variant 2:

Treatment

Thoracic staging
CT-chest
Mediastinoscopy
MRI-Chest

Transesophageal sonography

Thoracentesis

AMERICAN SOCIETY OF RADIOLOGY
APPROPRIATENESS CRITERIA
(ROL-1.2)

Staging of Non-Small Cell Lung Cancer

52-year-old man with 4cm peripheral right lung lesion with a right hilar
mass but no mediastinal widening on chest x-ray. Fine needle biopsy
shows large cell carcinoma. The patient has no bone pain or CNS
symptoms.

Appropriateness Comments
Rating

NN OO W

Staging for Systemic Disease

CT-abdomen (as part of chest CT)

MRI-brain
Bone Scan

CT-abdomen (separate study)

CT-pelvis
CT-brain

MRI-abdomen (as part of chest MRI)
MRI-abdomen (separate study)

MRI-pelvis
Gallium scan

Monoclonal antibody scintigraphy

NN O WO

Appropriateness Criteria Scale
13 2 3 45 6 789
1=least appropriate 9=Most appropriate
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Clinical Condition:

Variant 3:

Treatment

Thoracic staging
CT-chest
Mediastinoscopy
MRI-Chest

Transesophageal sonography

Thoracentesis

AMERICAN SOCIETY OF RADIOLOGY
APPROPRIATENESS CRITERIA
(ROL-1.3)

Staging of Non-Small Cell Lung Cancer

52-yvear-old man with 4cm peripheral right lung lesion with no
mediastinal widening on chest X-ray. Fine needle biopsy shows squamous
cell carcinoma. The patient complains of mid-thoracic and low back pain.
No CNS symptoms are present.

Appropriateness Comments
Rating

DO NN RO

Staging for Systemic Disease

CT-abdomen (as part of chest CT)

Bone scan

CT-abdomen (separate study)

CT-pelvis
CT-brain

MRI-abdomen (as part of chest MRI)
MRI-abdomen(separate study)

MRI-pelvis
MRI-brain
Gallium scan

Monoclonal antibody scintigraphy

OO NDNNDNDNDDN OO

Appropriateness Criteria Scale
14 2 3 4 5 6 7 8 9
1=least appropriate 9=Most appropriate
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Clinical Condition:

Variant 4:

Treatment

Thoracic staging
CT-chest
Mediastinoscopy
MRI-Chest

Transesophageal sonography

Thoracentesis

AMERICAN SOCIETY OF RADIOLOGY
APPROPRIATENESS CRITERIA
(ROL.1-4)

Staging of Non-Small Cell Lung Cancer

52-year-old man with 4cm peripheral right lung lesion with no
mediastinal widening on chest X-ray. Fine needle biopsy shows squamous
cell carcinoma. The patient complains of headaches and personality
change. He has no bone pain.

Appropriateness Comments
Rating

DN RO

Staging for Systemic Disease

CT-abdomen (as part of chest CT)

MRI-brain

Bone scan

CT-abdomen (separate study)

CT-pelvis
CT-brain

MRI-abdomen (as part of chest MRI)
MRI-abdomen(separate study)

MRI-pelvis
Gallium scan

Monoclonal antibody scintigraphy

DN NDDNDNDN O OO

Appropriateness Criteria Scale
152 3 45 6 7 8 9
1=least appropriate 9=Most appropriate
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Clinical Condition:

Variant 5:

Treatment

Thoracic staging
CT-chest
Mediastinoscopy
MRI.Chest

Transesophageal sonography

Thoracentesis

AMERICAN SOCIETY OF RADIOLOGY
APPROPRIATENESS CRITERIA
(ROL-1.5)

Staging of Non-Small Cell Lung Cancer

60-year-old womanwho is found to have a 3 cm peripheral mass in the left
lung with ipsilateral mediastinal mass on chest x-ray. Bronchoscopy and
biopsy reveals adenocarcinoma. The patient has no bone pain or
neurologic symptoms.

Appropriateness Comments
Rating

NN O

Staging for Systemic Disease

CT-abdomen (as part of chest CT)

MRI-brain
Bone scan

CT-abdomen (separate study)

CT-brain

MRI-abdomen (as part of chest MRI)
MRI-abdomen(separate study)

MRI-pelvis
Gallium scan

Monoclonal antibody scintigraphy

CT-pelvis

NN MDNDND DN O

Appropriateness Criteria Scale
16 2 3 4 5 6 7 8 9
1=least appropriate 9=Most appropriate
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AMERICAN SOCIETY OF RADIOLOGY
APPROPRIATENESS CRITERIA

(ROL-2.1)
Clinical Condition: Squamous Cell Lung Cancer Negative Surgical Margins Post Resection
Variant 1: T2N1 (hilar) no mediastinal surgical staging

Treatment

Postoperative Mediatinal
Radiotherapy
Dose Utilized
50.4 Gy/ 28 fractions
54 Gy/ 30 fractions
45Gy/ 25 fractions
59.4 Gy/ 33 fractions
30 Gy/ 10 fractions
40 Gy/ 20 fractions
70.2 Gy/ 39 fractions
69.6 Gy/ 59 fractions (bid)
Postope Mediastinal RT+Chemo
Neoadjuvant chemotherapy
Concurrent chemotherapy
Post Radiotherapy chemotherapy
Radiotherapy Procedure
Computer planning
CT-based planning

3D treatment planning

Radiotherapy Technique
Multifield technique
Complex blocking
AP/PA only

Appropriateness Comments

Rating

8

DN WW N0

NN

o

8
3
2

1=least appropriate

Two dimentional calculation

Utilize CT scan to assist in defining tumor
volume

The role of 3D treatment planning in this
clinical setting is being evaluated and remains
to be defined.

Appropriateness Criteria Scale
17 2 3 4 5 6 7 8 9

9=Most appropriate

* A number of the listed tests and procedures should continue to be a studied under a research
setting. Even their general use may not be deemed appropriate at this time.
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AMERICAN SOCIETY OF RADIOLOGY
APPROPRIATENESS CRITERIA

(ROL-2.2)
Clinical Condition: Squamous Cell Lung Cancer Negative Surgical Margins Post Resection
Variant 2: T2N1 (hilar) with careful mediastinal surgical staging
Treatment Appropriateness Comments

Rating

Postoperative Mediatinal
Radiotherapy
Dose Utilized
50.4 Gy/ 28 fractions
50 Gy/ 25 fractions
54 Gy/ 30 fractions
45Gy/ 25 fractions
59.4 Gy/ 33 fractions
30 Gy/ 10 fractions
40 Gy/ 20 fractions
70.2 Gy/ 39 fractions
69.6 Gy/ 59 fractions
Postope Mediastinal RT+Chemo
Neoadjuvant chemotherapy
Concurrent chemotherapy
Post Radiotherapy chemotherapy
Radiotherapy Procedure
Computer planning
CT-based planning

3D treatment planning

Radiotherapy Technique
Multifield technique
Complex blocking
AP/PA only

1=least appropriate

No consensus

NN DN WWN 0

NSRRI

o

3
8
2

Decreased local recurrence with treat- ment. No
difference in survival.

Two dimentional calculation

Utilize CT scan to assist in defining tumor
volume

The role of 3D treatment planning in this
clinical setting is being evaluated and remains
to be defined.

Appropriateness Criteria Scale
18 2 3 45 6 7 8 9
9=Most appropriate

* A number of the listed tests and procedures should continue to be a studied under a research
setting. Even their general use may not be deemed appropriate at this time.
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AMERICAN SOCIETY OF RADIOLOGY
APPROPRIATENESS CRITERIA

(ROL-2.3)
Clinical Condition: Squamous Cell Lung Cancer Negative Surgical Margins Post Resection
Variant 3: T2N2 limited sampling of clinically positive nodes

Treatment

Postoperative Mediatinal
Radiotherapy
Dose Utilized
54 Gy/ 28 fractions
59.4 Gy/ 33 fractions
50.4 Gy/ 28 fractions
50 Gy/ 25 fractions
30 Gy/ 10 fractions
40 Gy/ 20 fractions
45Gy/ 25 fractions
70.2 Gy/ 39 fractions
69.6 Gy/ 59 fractions
Postope Mediastinal RT+Chemo
Post Radiotherapy chemotherapy
Neoadjuvant chemotherapy

Concurrent chemotherapy

Radiotherapy Procedure
Computer planning
CT-based planning

3D treatment planning

Radiotherapy Technique
Multifield technique
Complex blocking
AP/PA only

1=least appropriate

8

DN DN W W oo Co

2

co

3
8
2

No consensus

No consensus

Appropriateness Comments
Rating

Patients may be considered similar to un-
resectable group in which combination chemo-
therapy/ radiotherapy may be indicated.
Patients may be considered similar to un-
resectable group in which combination chemo-
therapy/ radiotherapy may be indicated.

Two dimentional calculation

Utilize CT scan to assist in defining tumor
volume

The role of 3D treatment planning in this
clinical setting is being evaluated and remains
to be defined.

Appropriateness Criteria Scale
19 2 3 4 5 6 7 8 9
9=Most appropriate

* A number of the listed tests and procedures should continue to be a studied under a research
setting. Even their general use may not be deemed appropriate at this time.
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AMERICAN SOCIETY OF RADIOLOGY
APPROPRIATENESS CRITERIA

(ROL-2.4)
Clinical Condition: Squamous Cell Lung Cancer Negative Surgical Margins Post Resection
Variant 4: T2N2 with careful mediastinal staging highest node negative

Treatment

Postoperative Mediatinal
Radiotherapy
Dose Utilized
50.4 Gy/ 28 fractions
50 Gy/ 25 fractions
54 Gy/ 30 fractions
59.4 Gy/ 33 fractions
30 Gy/ 10 fractions
40 Gy/ 20 fractions
45Gy/ 25 fractions
70.2 Gy/ 39 fractions
69.6 Gy/ 59 fractions
Postope Mediastinal RT+Chemo
Neoadjuvant chemotherapy
Concurrent chemotherapy
Post Radiotherapy chemotherapy
Radiotherapy Procedure
Computer planning
CT-based planning

3D treatment planning

Radiotherapy Technique
Multifield technique
Complex blocking
AP/PA only

Appropriateness Comments

Rating

8

8

8

8

2

2

2

2

2

2

2

2

2

8 Two dimentional calculation

8 Utilize CT scan to assist in defining tumor
volume

3 The role of 3D treatment planning in this
clinical setting is being evaluated and remains
to be defined.

8

8

2

Appropriateness Criteria Scale
202 3 4 6 6 7 8 9
1=least appropriate

9=Most appropriate

* A number of the listed tests and procedures should continue to be a studied under a research
setting. Even their general use may not be deemed appropriate at this time.
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Summary of Literature Review

Staging of Non-small Cell Lung Carcinoma

In non-small cell lung carcinoma, anatomic staging provides a rational basis for selection of
appropriate therapy. The prognostic correlation between tumor status (T), nodal status (N), the
presence or absence of metastatic disease (M) and survival has been reported by Mountain (1).
The most widely used is the new international TNM staging system for lung cancer which has been
adopted by the American Joint Committee on Cancer. A well thought-out staging strategy should
take into consideration the patient's clinical status, his tolerance and how the information obtained
will affect his management, and of course, the cost to benefit ratio of such procedures.

Staging procedures can be divided into invasive and non-invasive categories. In the majority of
cases, non-invasive staging should be a starting point. When a diagnosis of lung cancer has been
made, such as by positive sputum cytology, or when the diagnosis is suspected clinically, staging
work-up should then begin. A careful history and physical examination, together with one or more
imaging studies, will often be successful in ruling out advance or metastatic disease and offer a clue
as to where histological confirmation can be most appropriately obtained.

Non-invasive staging

Plain chest radiograph

PA and lateral chest radiograph can often yield an accurate T classification, particularly for
peripheral tumors. N classification can also be derived but with a lesser degree of accuracy and
specificity. M classification is occasionally determined if gross soft tissue or skeletal involvement
Can be detected (2).

CcT

Chest CT is probably the single most useful non-invasive staging procedure. It gives information
on tumor size, location, margin, presence of pleural effusion, invasion of pleura or other
intrathoraxic structures and finally the N status of the disease. Considerable controversy exists on
the efficacy of nodal evaluation by CT because there is no absolute morphological criteria that
would allow distinction between benign and malignant lymph nodes. Some authors have advocated
the use of central necrosis and discontinuity of the nodal capsule (6) but others have found these to
be too observer dependent. Size of the nodes, therefore, remains the most accepted criteria but there
is still disagreement as to what size distinguishes the normal from the abnormal nodes. Most
authors have accepted nodes greater than 1 cm as being abnormal as anatomic studies exist
showing that most normal mediastinal nodes to be less than 1 cm in size (Glazer). Dales et al (3)
had performed a meta-analysis on 42 pooled studies using CT for staging. The unweighted and the
(weighted) results were, sensitivity, 0.79 (0.83); specificity, 0.78 (0.81); accuracy, 0.76 (0.81). The
findings are in the same range as that of some large single institutional studies using 1 cm or less
as the normal criterion (4,5). In studies when greater than 1 cm is accepted as normal, specificity
increases and sensitivity decreases.

Technically, the chest CT study should be done with bolus contrast injection and include the liver
and adrenal glands. Autopsy incidence of adrenal metastases has been reported to be as high as
35%. CT sensitivity in detecting adrenal metastasis however only ranges from 20.1% to 41% and
specificity, 84.5% to 99.4%(7). Hepatic metastasis are found in 10-20% of patients who present with
NSCLC, detection sensitivity is above 80%. Inclusion of the upper abdomen to detect metastasis
should add little cost to a chest CT study, it detects metastatic disease in approximately 14% of all
patients but only 8% in asymptomatic patients (8). Searching for occult extrathoraxic metastasis in
asymptomatic, early stage patients has a very low yield and should be discouraged (9). CT of the
brain should be used only in the investigation ol symptomatic patients or Stage 3 patients with
adenocarcinoma of large cell carcinoma as no asymptomatic, Stage 1 and Stage 2 patients have
been found to have a positive study, regardless of cell-type (10).

MRI
MR imaging in comparison with CT for staging of thoracic disease has been investigated by the
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Radiologic Diagnostic Oncology Group (11). There is essentially no difference in T and N status
evaluation. MRI, however, is more accurate in determining direct mediastinal invasion (p=0.047).
Adding the two did not increase the yield in nodal detection. MRI, therefore, should be reserved for
evaluation of superior sulcus tumor, possible mediastinal involvement, cord invasion or in patients
who cannot tolerate iodinated contrast material.

In searching for brain metastasis, MRI has been found to be more sensitive than contrast
enhanced CT study, the indications of use should be the same at CT, previously discussed, but MRI
is the study of choice if available (12).

Radioisotope Scintigraphy

Gallium-67 scan adds little to CT staging and in itself not very accurate in distinguishing a
centrally located primary tumor from centrally located nodal metastasis. It should not be used as a
routine staging examination (13).

Various radioisotope-labeled agents have been investigated in staging scintigraphy of lung cancer,
among these include IgGl End IgG 2B murine monoclonal antibody against human tumors,
antil-CEA monoclonal antibody, Co57-Bleomycin and nanosized colloids, just to mention a few. Some
show promise as m adjunctive tool to CT scanning but in its present stage of development can only
be considered as investigational.

Technetium 99m diphosphonate bone scan is a sensitive tool in detecting skeletal metastasis, it
can also be highly specific if the abnormality presents as multiple, asymmetric lesions which locate
predominantly in the axial skeleton. On the other hand, patients who present with only one or two
lesions, metastasis is subsequently confirmed in only 14% (14). Bone scan should not be used
routinely in screening asymptomatic patients as the yield is low (9,15).

Ultrasonography

Transesophageal endoscopic ultrasonography has been found by some authors to be more
sensitive in evaluating mediastinal nodal status than CT, except for nodes in the right superior
mediastinal area. However, it can only be advocated as an adjunct to CT as it does not yield any
information on extra-mediastinal structures. It should not be a routine staging study (19).

Invasive staging

Fiberoptic bronchoscopy and bronchoscopic associated procedure

The most commonly employed invasive staging technique is fiberoptic bronchoscopy. It has the
advantage of combining staging and histological confirmation. Whereas the chest imaging studies
are most suitable for evaluating exobronchial tumor and tumor involvement, endobronchial location
and extent of disease is best evaluated by Fiberoptic bronchoscopy. Chest CT should precede
bronchoscopy as it will often serve as a guide to the location of the abnormality, the status of the
lung parenchyma and a host oE other information. For large tumors greater than 2 cm and
centrally located, bronchoscopic biopsy accuracy approaches 90% (16). False positive rate is very low.
The use of bronchial brushing and washing, transbronchial forceps biopsy under fluoroscopic
guidance and multiple biopsies of a visible endotracheal lesion will increase the yield of tissue
diagnosis.

Fine needle aspiration biopsy

When the lesion is small and peripherally located, the yield of bronchoscopic diagnosis is only
15-20% (16). Fluoroscopic or CT guided fine needle biopsy, therefore, is an almost perfect
complement to fiberoptic bronchoscopy. Peripheral lesions are technically easier to localize and
safer to biopsy. Accuracy has been reported to be between 75-95% (17). False positive rate is very
low but false negative rate is high. Up to 40% of patients who did not have a positive biopsy
eventually were found to have a malignancy (18). For centrally located pathology, FNAB should be
reserved for occasions when bronchoscopic procedures fail to yield a diagnosis. If there is a need to
obtain tissue confirmation from a primary lung lesion or an accessable extra-thoracic lesion, the
latter should be the first to approach.

Mediastinoscopy and related rocedures
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The fact that patients with positive N2 disease at mediastinoscopy fare dismally as compared to
N2 disease found at thoracotomy i1s well documented (20). CT that basis, some authors have
advocated routine use of mediastinoscopy on all possibly operable patients, pointing to the
relatively high false negative rate in CT staging. However, false negative or understaging by CT,
despite its worse clinical outcome, has not precluded operable patients from a potentially curative
resection. If mediastinoscopy, or related procedures such as parasternal mediastinotomy and
thoracosopy, is added to CT staging routinely, it will add tremendously to the cost of care. Positive
nodes found on selective mediastinoscopy based on CT abnormality is 85-90%, whereas used
routinely on all patients, is only 25-40%. Therefore, mediastinoseopy should be done only when the
finding will be likely to have an impact on the patient's management. he such indication is to
pathologically distinguish N2 from the N3 disease pre-operatively, as it is not technically possible to
dissect the contralateral paratracheal nodes during a conventional thoracotomy and may result in
unnecessary surgery for the surgically incurable N3 patients, or conversely, deprive the potentially
curable N2 patients of curative resection. In patients with large, centrally located tumor, uncertain
histology, indeterminate CT finding in the mediastinum, but most particularly CT evidence of N2 or
N3 disease, mediastinoscopy should be performed for confirmation. The routine use of
mediastinoscopy on all patients is justified perhaps only in protocol studies at the present. Judicial
use of selective mediastinoscopy based on CT criteria has been shown to reduce the number of
exploratory thoracotomies and incomplete resections (21).

Thoracentesis

In the presence of a pleural effusion, positive cytology places the disease in the surgically
incurable T4 category. Pleural effusion can be collected by thoracentesis and in the situation when
the fluid is non-diagnostic, a thorascopic collection may yield a larger volume plus allowing pleural
and nodal biopsy.

Intraoperative staging

Staging information obtained intraoperatively during thoracotomy is absolutely crucial to the
immediate decision and adjuvant management of lung cancer patients. Involvement of the pleura,
thoracic structures and advance nodal disease are all important in determining whether a curative
resection can or should be performed. Along with surgical margin and other pathological
information, it also forms the rational basis to decide on post-operative adjuvant therapy. Therefore,
surgical specimens should include hilar, high and low paratracheal, subcarinal, para-aortic and
para-esophageal nodes. In the case of a left thoracotomy, the AP window nodes as well (22). Some
have advocated peri-operative pleural lavage in patients without an effusion, citing the ones with a
positive cytology as having a significantly reduced 1 and 2 year survival. However, unless it can be
clearly demonstrated that such finding Carries an equivalent prognosis as a T4 designation and
justifies the abandonment of a curative reseetion, the routine use of this procedure does not alter
standard care (23).

In conclusion, staging and staging procedures are evolving concepts that are bound to change
with increasing understanding of the disease and introduction of new technology. Similarly,
advances in therapeutic approach will also demand a periodic revision and review of staging
systems and staging procedures, However, aside from an investigational setting, a staging
procedure should have a clear justification for its use, that it is not used redundantly to another
procedure and its cost not entirely out of proportion to its benefit.

Anticipated Exceptions

None
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