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Background: This study sought to determine the rate and patterns of malignancy in patients with
extrapulmonary cancers and non-calcified pulmonary nodules, and to develop a statistical model to guide
clinicians regarding choice of patients for diagnostic biopsy.
Method: The medical records of 151 patients evaluated at the Memorial Sloan-Kettering Cancer Center
between January 1999 and December 2001 for non-calcified pulmonary nodules were reviewed. Nodules
were considered malignant based on the results of a diagnostic biopsy, and were considered benign if
their appearance remained stable 2 years after the initial study, if they resolved, or if a biopsy showed a
non-malignant condition.
Results: Sixty four of 151 patients (42%) were diagnosed with malignant nodules; 32 had newly
diagnosed lung cancers, 28 had metastatic spread of their primary cancers, and four had lesions that were
either new cancers or of undetermined aetiology. On univariate analysis the likelihood of malignancy
increased with nodule size, tobacco exposure, and the finding of a solitary nodule. On multivariable
analysis only nodule size and tobacco exposure were predictive of malignancy. The model had good
predictive accuracy (area under the curve 0.751) but had insufficient discrimination for use as a clinical
tool to determine which patients should undergo diagnostic biopsy.
Conclusion: Nearly half the non-calcified pulmonary nodules identified in this series were malignant. Lung
cancer was more common than metastatic disease. These findings support the need for close interval follow
up and a low threshold for diagnostic biopsy in patients with extrapulmonary cancers and non-calcified
pulmonary nodules. In smokers, such lesions should raise concern for lung cancer.

C
omputed tomographic (CT) scanning has become an
integral tool for the pulmonary and oncology physician;
it is used commonly to diagnose malignancies, evaluate

treatment response, and monitor for disease recurrence. The
increasingly widespread use of CT scans has unfortunately
been complicated by the frequent finding of non-specific
abnormalities such as the non-calcified pulmonary nodule
(NCPN). In the Early Lung Cancer Action Project (ELCAP), a
program designed to screen for lung cancer among former
smokers, 23% of baseline CT scans had at least one NCPN.1 In
a similar high risk population studied at the Mayo Clinic,
NCPNs were detected in 51% of screened patients on their
initial study.2 It has been suggested that the lower prevalence
of nodules in the former study may be secondary to its use of
thicker 10 mm sections and film (not workstation) view-
ing.3 4 There is therefore reason to believe that, as technolo-
gical improvement allows ever more sensitive imaging,
pulmonary nodules will only endure as a significant clinical
entity.

The finding of nodules in patients already diagnosed with
cancer poses a clinical dilemma. Such nodules may represent
scarring, metastatic disease, or new previously unknown
primary tumours, and there exist no universally accepted
guidelines regarding their workup. Many nodules are too
small or are found in locations that render bronchoscopy or
fine needle aspiration (FNA) insufficiently sensitive to alter
management. Clinicians are commonly challenged to balance
the benefits of an earlier diagnosis with the potential risks of
sending otherwise well patients for unnecessary biopsy.
Investigators of lung cancer screening trials have thus far
avoided the temptation to perform excessive numbers of
biopsies on patients with benign disease.1 5 However, can the
same be said for patients already diagnosed with cancer?
What is the most appropriate way to manage such patients?

This study sought to investigate the clinical relevance of
NCPNs in patients already diagnosed with solid tumours
other than lung cancer. Its objective was to determine the
spectrum of malignant tumours in such patients, including
tumours metastatic and primary to the lung. This study also
sought to determine the characteristics associated with
malignancy and to develop a statistical model to guide the
clinician as to choice of patients for diagnostic biopsy.

METHODS
Subjects
We retrospectively reviewed the electronic medical records of
patients with a history of prior malignancy and at least one
pulmonary nodule referred to the Pulmonary Medicine or
Thoracic Surgery Services at the Memorial Sloan-Kettering
Cancer Center between January 1999 and December 2001.
After obtaining approval from the institutional privacy board,
patients were identified by hospital discharge coding and
billing records. Patients already known to have pulmonary
malignancies (including primary lung cancer and metastatic
disease to the lungs or mediastinum) were excluded. Patients
with haematological malignancies such as leukaemia and
lymphoma as well as those with non-melanoma skin cancers
were also excluded.

The patients were distributed into four groups based on the
previously reported likelihood that their associated primary
malignancies metastasise to the lung.6 7 Patients in group 1
were thought to have the lowest risk of developing metastatic
disease, and those in group 4 were thought to have the highest.

Abbreviations: CT, computed tomographic scanning; ELCAP, Early
Lung Cancer Action Project; FNA, fine needle aspiration; NCPN, non-
calcified pulmonary nodule; PET, positron emission tomographic
scanning; VATS, video assisted thoracoscopic surgery

331

www.thoraxjnl.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.2005.051508 on 7 F

ebruary 2006. D
ow

nloaded from
 

http://thorax.bmj.com/


This method of grouping has been used previously and allows
a better analysis for rare tumour types encountered by small
numbers of patients.7 Group 1 included patients with
carcinomas of the head and neck; group 2 included patients
with carcinomas of the bladder, breast, cervix, oesophagus,
ovary, and prostate; group 3 included patients with carcino-
mas of the colon, rectum, liver, adrenal, kidney, and uterus, as
well as carcinoid; and group 4 included patients with
thymoma, melanoma, sarcoma, and testicular cancer.

A pulmonary nodule was defined as a single radiologically
distinct non-calcified lesion surrounded on all sides by
pulmonary parenchyma. No size restrictions for pulmonary
nodules were imposed. Although nodules above 3 cm in
diameter may more appropriately be defined as masses, they
are also referred to as nodules for purposes of simplicity. This
practice has been used previously.1

Data collection
Once eligibility was established, data were retrospectively
abstracted from the medical records. The following were
collected:

N Name and medical record number.

N Age and sex.

N Date of initial consultation visit.

N Smoking history including the number of pack years,
whether the patient was a current smoker, and time since
smoking cessation, if applicable. Any use of other tobacco
products such as pipes, cigars, and chewing tobacco was
also noted.

N Primary cancer type(s), date of diagnosis of the primary
cancer(s), staging, and all subsequent treatment (che-
motherapy, radiation, or surgery).

N Clinical information regarding the nodule(s) including
date of identification on CT, number of nodules present,
and maximum diameter. If multiple nodules were present,
only the size of the largest was included in the multi-
variable model. Radiographic data were acquired entirely
from the official report of each CT scan. Occasionally these
reports were unclear regarding one or more study variables
such as whether the same nodule was being measured on
all follow up examinations. In such circumstances, actual
CT images were reviewed separately by two of the
investigators, one of whom (SM) is a radiologist. Scans
were assumed to be obtained as per routine clinical care.

N Dates and results of subsequent CT studies.

N Nodule biopsy information, if applicable, including the
date, method, and all histological findings. Whether or not
a nodule was metastatic or a new primary tumour was
determined by the opinion of each patient’s physician as
documented in the medical record.

N Elapsed time between the date of diagnosis of the primary
cancer and the identification of the pulmonary nodule. For
cases in which the interval between the primary cancer
diagnosis and the detection of the lung nodule was very
short (less than 3 months), it was assumed that both
conditions occurred simultaneously and that any delay
was simply the consequence of the order in which tests
were obtained. If a patient had more than one primary
cancer, the diagnosis date of the most recent primary
malignancy was used.

End points
Nodules were considered benign if there was no significant
radiographic change 2 years from the initial study, if they
resolved, or if a biopsy established the diagnosis of a non-
malignant condition. Nodules were considered malignant

based on characteristic biopsy results. Biopsy procedures
typically included fiberoptic bronchoscopy, percutaneous
transthoracic fine needle aspiration (FNA), surgical biopsy
via video assisted thoracoscopy (VATS), or thoracotomy.

Exclusion criteria
Patients were excluded if they had died or if they did not
maintain sufficient follow up until either 2 years had passed
or until a diagnostic biopsy had been performed. Patients
with abnormalities described as ‘‘ground glass’’ in character
were not included. As all radiographic data were acquired via
CT scans, patients were also excluded if they did not have CT
scans performed at the start and end of the study period.

Table 1 Characteristics of study population

Characteristic

Number of patients 151
Female sex (%) 97 (64%)
Age (years) 62 (54–72)
Nodule size (mm) 12 (6–20)
Stage of primary tumour (%)

I 56 (37%)
II 35 (23%)
III 15 (10%)
IV 25 (17%)
Staging data not available 20 (13%)

Ever smoker (%) 101 (67%)
Former smoker 88 (58%)
Current smoker 10 (7%)

Other tobacco products* 3 (2%)
Pack years 27 (13–56)

Values are given as either frequency (%) or median
(interquartile range).
*Two patients smoked cigars, one smoked a pipe.

Table 2 Primary malignancies found in the study
population

Primary
malignancy

No of
patients

No of ever smokers
(% by malignancy
type)

Group 1
Head/neck 11 9 (82)

Group 2
Bladder 12 9 (75)
Breast 64 41 (64)
Cervix 1 0 (0)
Oesophagus 2 1 (50)
Ovary 2 1 (50)
Prostate 15 11 (73)
Subtotal 96 63 (67)

Group 3
Colon 15 10 (67)
Rectum 4 2 (50)
Liver 1 1 (100)
Carcinoid 1 1 (100)
Adrenal 1 0 (0)
Kidney 6 1 (17)
Uterus 6 3 (50)
Subtotal 34 18 (53)

Group 4
Thymus 1 0 (0)
Melanoma 8 6 (75)
Sarcoma* 7 5 (71)
Testes 4 3 (75)
Kaposi’s sarcoma 2 2 (100)
Subtotal 22 16 (73)

Total� 151 101 (67)

*Includes one case each of benign metastasising leiomyosarcoma,
osteogenic sarcoma, uterine sarcoma, synovial cell sarcoma, and
chondrosarcoma, as well as two cases of unspecified sarcomas.
�All tumour types were analysed individually. Because some patients had
more than one primary tumour, the sum of all figures in a given column
may exceed that reported as the total.
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Statistical analysis
A multivariable logistic regression model was developed to
predict the binary end point of whether or not malignancy
(either a metastatic lesion or a lung primary) would be found
on biopsy. Included in this model were age; pack years; stage
of primary cancer (categorised as stage 3 or 4: yes/no);
number of months elapsed from diagnosis; number of
nodules (multifocal/single); patient on active cancer treat-
ment (yes/no); and nodule size. A binary variable was
included as to whether the primary tumour is likely to
metastasise to the lungs. Patients in groups 1 and 2 were
coded 0 and those in groups 3 and 4 were coded 1. Nine
patients were recorded as smokers but there was no
quantification of smoking history in the medical record.
These patients were not included in summary statistics; for
the multivariable model, pack years were imputed using
linear regression from age. Staging information was not
available for 17 patients and three patients had tumours,
such as Kaposi’s sarcoma, for which no TNM staging system
exists. Such patients were categorised as high stage.
Sensitivity analyses were conducted using alternative
approaches such as defining these 20 patients as low stage
or using a separate ‘‘stage missing’’ category without
important differences in any results.

Before analysis it was anticipated that nodule size and
pack years of smoking might not have a linear relationship
with malignancy. We therefore created restricted cubic
splines for these two variables with knots at the tertiles.
We pre-specified that the initial model would not include the
splines due to limited degrees of freedom. We also pre-
specified a threshold of 15% risk of malignancy predicted
from the model as the cut off for determining which patients
would be recommended for biopsy. All analyses were
conducted using Stata Version 8.2 (Stata Corp, College
Station, TX, USA).

RESULTS
Study population
We identified 151 patients who underwent evaluation for
pulmonary nodules. Demographic data and staging of the
primary malignancies are shown in table 1. The majority of
the patients were women and most were ever smokers. Ten
patients who had two extrapulmonary cancers and one
patient who had three were entered into the database more
than once. Thus, 151 patients had a cumulative history of 163
extrapulmonary cancers. We considered their stage to be the
highest stage of all tumours encountered. The median time
interval between the diagnosis of the primary tumour and the
pulmonary nodule(s) was 33 months (interquartile range 8–
80). Twenty nine patients were referred within 3 months of
diagnosis of their primary cancer.

Of 151 patients evaluated for non-specific pulmonary
nodules, 74 (49%) were referred upon initial evaluation to
serial imaging and 77 (51%) were referred for immediate
biopsy or resection. Thirty seven patients, half of the 74
patients sent for serial imaging, eventually demonstrated
nodule changes that mandated biopsy. Thus, 114 of the 151
patients (75%) underwent biopsy at some point during their
clinical course. Types of biopsy included surgical wedge
resection (n = 62), FNA (n = 24), fibreoptic bronchoscopy
(n = 18), lobectomy (n = 7), thoracentesis (n = 1), mediasti-
noscopy (n = 1), and pneumonectomy (n = 1). Histological
data were available for all patients biopsied.

Table 2 shows the types of primary malignancies found in the
study population and the prevalence of smoking within each
diagnosis. Breast cancer was the most prevalent cancer type.
Smoking rates were similar among the major cancer groups.

Malignant nodules
Table 3 summarises the prevalence of patients with malig-
nant nodules in this cohort. All data are expressed in terms of

Table 3 Nodule outcomes based on primary malignancy

Primary malignancy
Total no
of patients

No (%) of patients
with malignant
nodules

Type of malignant nodule

No (%) of patients
with metastatic
nodules

No (%) of patients
with lung cancers

No (%) of patients
with second primary
cancers

No (%) of patients
where primary site
undetermined

Group 1
Head/neck 11 9 (82%) 2 (22%) 6 (67%) 0 (0%) 1 (11%)

Group 2
Bladder 12 4 (33%) 0 (0%) 4 (100%) 0 (0%) 0 (0%)
Breast 64 16 (25%) 10 (63%) 5 (31%) 1 (6%) 0 (0%)
Cervix 1 1 (100%) 1 (100%) 0 (0%) 0 (0%) 0 (0%)
Oesophagus 2 1 (50%) 0 (0%) 0 (0%) 0 (0%) 1 (100%)
Ovary 2 1 (50%) 0 (0%) 1 (100%) 0 (0%) 0 (0%)
Prostate 15 8 (53%) 1 (13%) 7 (89%) 0 (0%) 0 (0%)
Subtotal 96 31 (32%) 12 (39%) 17 (55%) 1 (3%) 1 (3%)

Group 3
Colon 15 8 (53%) 3 (38%) 5 (62%) 0 (0%) 0 (0%)
Rectum 4 3 (75%) 3 (100%) 0 (0%) 0 (0%) 0 (0%)
Liver 1 1 (100%) 0 (0%) 1 (100%) 0 (0%) 0 (0%)
Carcinoid 1 1 (100%) 0 (0%) 1 (100%) 0 (0%) 0 (0%)
Adrenal 1 1 (100%) 1 (100%) 0 (0%) 0 (0%) 0 (0%)
Kidney 6 2 (33%) 2 (100%) 0 (0%) 0 (0%) 0 (0%)
Uterus 6 2 (33%) 1 (50%) 1 (50%) 0 (0%) 0 (0%)
Subtotal 34 18 (53%) 10 (56%) 8 (44%) 0 (0%) 0 (0%)

Group 4
Thymus 1 1 (100%) 1 (100%) 0 (0%) 0 (0%) 0 (0%)
Melanoma 8 4 (50%) 1 (25%) 2 (50%) 1 (25%) 0 (0%)
Sarcoma* 7 2 (33%) 2 (67%) 1 (33%) 0 (0%) 0 (0%)
Testes 4 1 (25%) 1 (100%) 0 (0%) 0 (0%) 0 (0%)
Kaposi’s sarcoma 2 1 (50%) 0 (0%) 1 (100%) 0 (0%) 0 (0%)
Subtotal 22 9 (41%) 5 (50%) 4 (40%) 1 (10%) 0 (0%)

Total*� 151 64 (42%) 28 (44%) 32 (50%) 2 (3%) 2 (3%)

*One patient with chondrosarcoma had both metastatic disease and primary lung cancer and was included in both categories.
�All tumour types were analysed individually. Because some patients had more than one primary tumour, the sum of all figures in a given column may exceed that
reported as the total.
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patient number. Of 151 patients studied, 65 malignant lung
nodules were detected in 64 patients. Among these, 28
patients had nodules resulting from the metastatic spread of
extrapulmonary malignancies. Thirty two patients had newly
diagnosed lung cancers. Two patients developed malignan-
cies that were neither their previously known primary
neoplasm nor a new lung cancer (carcinoid in one patient
and non-Hodgkin’s lymphoma in the other). No reference
existed in the medical record for two patients to specify
whether their malignant lung nodules represented metas-
tases or second primary tumours. The biopsy of one patient
revealed both a new lung primary as well as metastatic
chondrosarcoma. This patient was listed in both categories
(primary lung cancer and metastatic disease).

Patients in group 1 (with head/neck cancer) had the
highest percentage of malignant nodules. The ratio of second
primary lung cancer to metastatic disease in this group was
6:2. Patients in group 4 (with thymoma, melanoma, sarcoma,
renal, or testicular cancer) had nearly equal numbers of
patients with primary lung cancer and metastatic disease
(ratio 4:5).

Pulmonary nodules were described as solitary in 59
patients and multiple in 92 patients (table 4). Thirty one
patients (53%) with solitary nodules had malignant lesions,
of whom the majority (n = 19, 61%) had new lung cancers. In
contrast, patients with multiple nodules had malignant
lesions less commonly and, when malignancy was present,
were more likely to have metastatic disease. Thirty three
(36%) of the 92 patients presenting with multiple lung
lesions had malignant nodules of whom 13 (39%) had lung
cancer and 19 (57%) had metastatic disease.

In univariate analysis we found statistically significant
associations between cancer and pack years of smoking
(p,0.0005), nodule size (p,0.0005), the propensity of the
primary tumour to metastasise to the lungs (p = 0.018), and
the finding of a single nodule (p = 0.044). Age (p = 0.12),
stage of the primary cancer (p = 0.062), active cancer therapy
(p = 0.7), and elapsed time from diagnosis (p = 0.7) were not
statistically significant predictors. However, the negative
predictive value did not exceed 85% for any univariate
predictor.

The results of the initial multivariable model are shown in
table 5. Only pack years and nodule size were statistically

significant predictors of nodule malignancy. Although the
area under the curve (AUC) was relatively good (0.751), the
model is unlikely to have clinical value: only eight patients
had predicted probability of malignancy below the pre-
specified threshold of 15%, and one of these was a false
negative.

As an exploratory analysis, we removed non-predictive
variables and used restricted cubic splines, with knots at the
tertiles, to allow nodule size and pack years to have a non-
linear relationship to malignancy. Model fit was slightly
improved (AUC 0.768) and, more importantly, a clinically
relevant number of patients fell below the 15% threshold for
avoiding biopsy (table 6). However, there were four false
negatives in the 30 patients who would have been recom-
mended to avoid biopsy. The negative predictive value (87%)
is not importantly higher than the cut off (85% probability of
no cancer) and so, by decision theory, use of the model will
not lead to better clinical decisions than a strategy of
performing biopsies in all patients.8

DISCUSSION
This study demonstrated a substantial (42%) overall rate of
malignancy in patients with extrapulmonary cancers found
to have NCPNs. The prevalence of lung cancer was higher
than metastatic disease. Although tobacco exposure
(expressed in pack years), nodule size, propensity of the
primary tumour to metastasise to the lungs, and the finding
of a single nodule were related to the rate of malignancy on
univariate analysis, only tobacco exposure and nodule size
were significant using a multivariable model.

The multivariable model was designed to predict which
patients should undergo diagnostic biopsy. Although rela-
tively accurate for studies of this type (AUC 0.768), it is
probably not of important clinical usefulness. Given the
assumption that any patient whose risk of malignancy
exceeds 15% would be referred for biopsy, four of the 30
patients advised to avoid biopsy by this model would have had
cancer. Nevertheless, these data collectively encourage a
relatively low threshold for tissue sampling, particularly
among patients with large nodules or any history of tobacco
use.

The lungs are known to be a common destination for
cancer cells originating at other sites. Some necropsy studies

Table 4 Nodule outcomes of patients with solitary and multiple pulmonary nodules

Type of
nodule

Total no
of patients

No (%) of patients
with malignant
nodules

Type of malignant nodules

No (%) of patients
with metastatic
nodules

No (%) of patients
with lung cancers

No (%) of patients
with second primary
cancers

No (%) of patients
where primary site
undetermined

Solitary 59 31 (53%) 9 (29%) 19 (61%) 1 (3%) 2 (7%)
Multiple* 92 33 (36%) 19 (57%) 13 (39%) 1 (3%) 1 (3%)
Total 151 64 (42%) 28 (43%) 32 (49%) 2 (3%) 3 (5%)

*One patient with chondrosarcoma had concurrent metastatic disease and primary lung cancer and was counted for both categories.

Table 5 Multivariable logistic model predicting malignancy

Variable Odds ratio 95% CI p value

Age (per 10 years) 1.06 0.77 to 1.45 0.7
Pack years 1.21 1.05 to 1.38 0.007
Primary stage 3 or 4 1.57 0.74 to 3.33 0.2
Size of nodule (cm) 1.07 1.03 to 1.12 0.001
Primary metastasises to lungs 0.77 0.33 to 1.79 0.5
Months elapsed from diagnosis of primary 1.00 0.99 to 1.01 0.8
Patient on active treatment 1.52 0.66 to 3.51 0.3
Multifocal nodules 0.82 0.36 to 1.86 0.6
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have reported evidence of pulmonary metastases to be
present in 50% or more of patients with sarcoma, melanoma,
as well as cancer of the breast, prostate, thyroid, uterus, and
kidney.9 10 Our study also found a substantial rate of
metastatic disease, although it is notable how frequently
lung cancer was found; among smokers, the rate of newly
diagnosed lung cancer exceeded that of metastatic disease. It
also accounted for nearly half of all thoracic malignancies
among patients with multiple nodules and with such
tumours as melanoma, sarcoma, and testicular cancer.
Therefore, caution of lung cancer should remain, even among
these patients who have traditionally been thought to be at
highest risk for metastatic disease.

This study is not the first to examine the causes of pulmonary
nodules in patients with cancer. In 1978, before the widespread
use of CT scanning, Cahan et al6 reviewed thoracotomy results
obtained over 35 years from 800 patients with cancer. In
approximately 500 cases the nodules were non-small cell lung
cancer, while in 196 cases they represented metastatic disease.
Patients with head and neck cancers, bladder, breast, and
prostate cancers were more likely to have a lung cancer, and
patients with melanoma, bone cancers, soft tissue sarcomas,
and testicular cancers were more likely to have metastatic
disease. At about the same time, Neifeld et al11 reviewed 182
thoracotomies performed in 152 patients with extrathoracic
malignancies and pulmonary nodules; 80% of patients had
malignant lesions. The majority (86%) had metastatic lesions
in the setting of a relatively high percentage of patients with
sarcoma and melanoma. Casey et al12 found a higher prevalence
of primary lung cancer than metastatic disease in 42 patients
with breast cancer who underwent lung biopsy, 83% of whom
were smokers. These older studies are limited by the fact that
nodules were detected and analysed by conventional chest
radiography or first generation CT scanners; the high malig-
nancy rates they report may be related to the fact that only the
largest and most suspicious nodules were seen.

More recently, Quint et al7 reported on 149 patients with a
known history of extrapulmonary malignancy and at least
one solitary NCPN 5.0 mm or more in diameter found on the
chest CT scan. They also concluded that patients with a
history of head and neck cancer were much more likely to
have new primary lung cancer than metastatic disease. Mery
et al13 analysed 1104 patients with or without a cancer
diagnosis who underwent excisional biopsy of a pulmonary
nodule. The rate of malignancy in patients with an
antecedent non-pulmonary cancer diagnosis was 79%.
Approximately half of these patients were diagnosed with
lung cancer. The authors concluded that age, cigarette
smoking, and an antecedent history of cancer >5 years
previously were predictors of malignancy.

Our study differs from these earlier reports in several
respects. Most used univariate analyses only and therefore
could not exclude potential relationships between some
variables such as age and pack years which they indepen-
dently associated with the risk of malignancy.7 Mery et al
developed a multivariable model to predict prospectively
whether malignant nodules represent metastases or second-
ary lung cancers. However, their model did not predict the

more clinically relevant end point—namely, whether a
nodule is sufficiently likely to be malignant and thereby
require biopsy. Furthermore, our study includes patients
undergoing serial imaging and is not limited to biopsy data,
which suggests that it may more accurately represent the
variety of patients seen in a typical outpatient pulmonary or
oncology practice. Serial imaging has become a commonly
employed alternative technique to biopsy in the evaluation of
non-specific pulmonary nodules, especially when the prob-
ability of cancer is low. Serial imaging has been used
extensively in ELCAP and other recent studies.1 14–16 We felt
it necessary to include patients managed with serial imaging
in our analysis; their use may explain our lower overall rate of
malignancy (42%) compared with earlier reports.

Our study has some limitations. As it was retrospective,
radiographs were not performed in a standardised fashion.
Whenever thick collimated scans were obtained, it is possible
that some pulmonary nodules—which otherwise would have
justified referral—may have remained undetected. If most of
these undetected nodules were benign, we may have over-
estimated the ‘‘true’’ rate of malignancy in patients with
pulmonary nodules. Although relying on physician notes to
determine whether malignancies were primary or metastatic
could bias some results, we felt this strategy to be the most
reliable means given the limits of the study design. While
some tumours such as melanoma are readily identifiable
pathologically as metastases within the lung, others are not.
A lesion of squamous cell carcinoma in the lung of a patient
with prior head/neck cancer would look identical, regardless
of the primary tumour site. As most such patients had
unfortunately died by the time of data collection, we felt the
most reliable way to handle this dilemma was to rely on the
medical professionals who knew them best. The prevalence of
smokers in this study exceeded the national average in the
US, so we may have encountered a higher rate of lung cancer
than otherwise would be expected. Alternatively, the high
rate of lung cancer may, at least in part, have been affected by
observation bias. Oncologists, for instance, may be less likely
to refer patients for evaluation whose radiographic abnorm-
alities already strongly indicate metastatic disease. Finally,
we did not include nodule morphology such as the presence
or absence of spiculation in the multivariable analysis. While
certain morphologies have been associated with the risk of
lung cancer, we have found it difficult to quantify them
among smaller nodules. As technology improves, it is
expected that morphology will be explored further.

Taken together, these findings support the need for close
interval follow up and a low threshold for biopsy in patients
with extrapulmonary malignancies and NCPNs. In smokers the
finding of such lesions should also raise concern for lung
cancer. Lung cancer is not excluded by the finding of multiple
nodules or neoplasms which are traditionally thought to
metastasise, such as melanoma, sarcoma, and testicular cancer.
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Clinical Evidence—Call for contributors

Clinical Evidence is a regularly updated evidence-based journal available worldwide both as
a paper version and on the internet. Clinical Evidence needs to recruit a number of new
contributors. Contributors are healthcare professionals or epidemiologists with experience in
evidence-based medicine and the ability to write in a concise and structured way.
Areas for which we are currently seeking contributors:

N Pregnancy and childbirth

N Endocrine disorders

N Palliative care

N Tropical diseases

We are also looking for contributors for existing topics. For full details on what these topics
are please visit www.clinicalevidence.com/ceweb/contribute/index.jsp
However, we are always looking for others, so do not let this list discourage you.
Being a contributor involves:

N Selecting from a validated, screened search (performed by in-house Information
Specialists) epidemiologically sound studies for inclusion.

N Documenting your decisions about which studies to include on an inclusion and exclusion
form, which we keep on file.

N Writing the text to a highly structured template (about 1500-3000 words), using evidence
from the final studies chosen, within 8-10 weeks of receiving the literature search.

N Working with Clinical Evidence editors to ensure that the final text meets epidemiological
and style standards.

N Updating the text every 12 months using any new, sound evidence that becomes available.
The Clinical Evidence in-house team will conduct the searches for contributors; your task is
simply to filter out high quality studies and incorporate them in the existing text.

If you would like to become a contributor for Clinical Evidence or require more information
about what this involves please send your contact details and a copy of your CV, clearly
stating the clinical area you are interested in, to CECommissioning@bmjgroup.com.

Call for peer reviewers

Clinical Evidence also needs to recruit a number of new peer reviewers specifically with an
interest in the clinical areas stated above, and also others related to general practice. Peer
reviewers are healthcare professionals or epidemiologists with experience in evidence-based
medicine. As a peer reviewer you would be asked for your views on the clinical relevance,
validity, and accessibility of specific topics within the journal, and their usefulness to the
intended audience (international generalists and healthcare professionals, possibly with
limited statistical knowledge). Topics are usually 1500-3000 words in length and we would
ask you to review between 2-5 topics per year. The peer review process takes place
throughout the year, and out turnaround time for each review is ideally 10-14 days.
If you are interested in becoming a peer reviewer for Clinical Evidence, please complete the
peer review questionnaire at www.clinicalevidence.com/ceweb/contribute/peerreviewer.jsp
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