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ABSTRACT

BACKGROUND

Lung carcinomas are quite commonly diagnosed. Thanks to the ever increasing smokers’ population. Majority of the city
dwellers are at a higher risk of having this disease when compared to the village counterparts. The stigma through which the
person and the family have to undergo before confirming the diagnosis is enormous. So the radiographic methods of diagnosing
the malignancies have to improve. Before confirming the diagnosis, the radiologists, the treating physicians should be
somewhat confident about the diagnosis so as to prepare the patients and their relatives for the most probable diagnosis
before the confirmatory report. The confirmatory procedures include the PET scan and the Histopathology. Both are time
consuming procedures and in an economy like ours, finding a PET scanning centre is rather difficult. So the most probable
diagnosis has to be thought of using minimal resource. This study puts in a sincere effort to understand and evaluate the
pulmonary nodule when identified by a CT scan. This paper is intended to help the practicing radiologists and also make life
easy for a practicing physician to identify correctly the lesions and also help the patients to prevent further progression of the
disease.

METHODS

The study was a cross-sectional study. The sample size of the study consisted of thirty patients. CT scan was done in thirty
patients who were identified to have lung nodules either by other mode of radiological studies or first time identified in a CT
scan itself. The study was conducted in Fathima Institute of Medical Sciences, Kadapa. The study was conducted from 2014
to 2015.

RESULT

Non-solid nodules were more in nhumber when compared to the solid nodules. All the non-solid nodules were confirmed to be
adenomas. Eighty percent of the nodules which were more than 8 mm in size were confirmed to be malignant. One hundred
percent of the spiculated border on CT was confirmed to be malignant. In the present study, the lobulated mass was confirmed
to be malignant in one hundred percent of cases. One case that was infectious origin was also lobulated in appearance. In
eighty percent of the confirmed malignant cases, the halo sign was negative. Calcification was negative in one hundred percent
cases of confirmed malignancy and the cavitation with thick wall was seen in one hundred percent of confirmed malignancy.
Air bronchogram was positive in all the cases of confirmed cases of malignancy. Increase in the size of more than 4 mm was
confirmed to be malignant in one hundred percent of cases.

CONCLUSION

The different characteristic features of the presenting pulmonary nodules has been identified and discussed successfully. The
different features once the lesions have been confirmed by PET and histopathological reports gives an extra edge of suspecting
the cases early and also helps to diagnose the life-threatening diseases. The life-threatening diseases if diagnosed and
evaluated early gives the physicians that extra precious time to respond to the needs of the patients and also in some cases
to save the life of the patients.
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INTRODUCTION: Pulmonary nodules are one of the
common radiologic findings. Solitary pulmonary nodules are
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The routine CT when carried out for some other reasons
will incidentally find these lesions. The problem does not
begin when the lesion is identified but instead it starts when
the physicians must decide how to pursue an evaluation of
a nodule once it has been identified. The lesions can be
solitary or multiple. The term coin lesion is not used anymore
because it implies a flat structure.2 Any lung nodule has to
be thought of as a three dimensional entity. Pulmonary
nodules may be found incidentally on imaging studies of
other parts of the body.3

Lung carcinomas are quite commonly diagnosed.
Thanks to the ever increasing smokers’ population. Majority
of the city dwellers are at a higher risk of having this disease
when compared to the village counterparts. The stigma
through which the person and the family have to undergo
before confirming the diagnosis is enormous. So the
radiographic methods of diagnosing the malignancies have
to improve. Before confirming the diagnosis, the
radiologists, the treating physicians should be somewhat
confident about the diagnosis so as to prepare the patients
and their relatives for the most probable diagnosis before
the confirmatory report. The confirmatory procedures
include the PET scan and the Histopathology. Both are time
consuming procedures and in an economy like ours, finding
a PET scanning centre is rather difficult. So the most
probable diagnosis has to be thought of using minimal
resource.

In CT screening study, 13 percent of the smokers had
pulmonary nodules larger than 5 mm at baseline.* 14.8
percent of all scans, although this included nodules smaller
than 5 mm as well were reported in a study conducted by
Furtado CD et al,®> 8 to 51 percent incidence has been
reported in different studies.®” Lung cancer screening is not
shown to prevent mortality.® The rationale for closely
monitoring an incidentally found lesion is to monitor and
prevent any undue effects of the disease.’

Commonest Causes of the Pulmonary Nodules Can be
divided into Two Groups:
1. Benign Causes: Nonspecific
hamartomas and infectious granulomas.
2. Malignant Causes Include: Adenocarcinoma,
Squamous Cell Carcinoma, Small Cell Carcinoma,
Non-small Cell Carcinoma and Secondary Metastasis.

granulomas,

CT has a higher specificity and sensitivity than chest
radiography.2 It also allows for the assessment of
surrounding structures. All patient who undergoes chest
radiography and some lesions when identified should be
evaluated with a CT. CT is the imaging modality of choice to
re-evaluate pulmonary nodules seen on chest radiographs
and to follow nodules on subsequent studies for change in
size.2 Chest CT resolution improves as slice thickness
decreases; thus, thin cut sliced CT is preferred for evaluation
of solitary pulmonary nodules.

Once the CT confirms then if the risk factors are more
in favour of a malignancy, then PET is a non-invasive
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imaging study typically used in oncology for tumour
diagnosis, staging, and assessment of response to therapy.

PET scan has a high sensitivity and specificity for
evaluating nodules greater than 8 to 10 mm in diameter.10
Magnetic resonance imaging (MRI) is not recommended for
the evaluation of solitary pulmonary nodules, although they
may be diagnosed incidentally by MRI. Even 5-6 mm lesions
read on radiographs are not fool proof. One study showed
that approximately 20 percent of hon—small cell lung cancers
were visualised retrospectively on radiographs initially
interpreted as normal.!! This study puts in a sincere effort to
understand and evaluate the pulmonary nodule when
identified by a CT scan. This paper is intended to help the
practicing radiologists and also make life easy for a
practicing physician to identify correctly the lesions and also
help the patients to prevent further progression of the
disease.

AIMS AND OBJECTIVES:
e To understand and evaluate the pulmonary nodules
identified by CT scan.
e To identify the different radiological features in
benign and malignant lesions that has been
confirmed by PET or Histopathology.

MATERIALS AND METHODS: The study was a cross-
sectional study. The sample size of the study consisted of
thirty patients. CT scan was done in thirty patients who were
identified to have lung nodules either by other mode of
radiological studies or first time identified in a CT scan itself.
The study was conducted in Fathima Institute of Medical
Sciences, Kadapa. The study was conducted from 2014 to
2015. The patients who had other risk factors associated or
who had lesions larger than 8 mm size were asked to
undergo PET scan or histopathological study. The PET scan
or histopathological study confirmed cases were evaluated
for the CT scan lesions and has been reported.

RESULTS:
Physical . Non-Solid
Property Solid Nodule Nodule
09 (05 Malignant
Frequenc lesions 16 (All
q y 04 (Non- Malignant Adenomas)
Lesions)
Table 1: Frequency of Physical Property of
Nodules Encountered
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Size of
the 1-4 mm 4-8 mm >8 mm
Nodule
4
Benign (Infectious Nil Nil
cause)
4 (2 Small cell,
1 1 Giant cell
Malignant Nil (Squamous and 1
cell)) Squamous Cell
Carcinoma.)

Table 2: Evaluation of Solid Nodule Based upon

Table 3: Evaluation of Solid Nodule Based upon
the Margin of the Lesions (After Confirmation by
PET/Histopathology)

Contour of

. Non- Lobular Lobular
the Lesion
Benign 3 (Infectious) 1 (Infectious)
5 (2 Small cell, 1
. . Giant cell and 2
Malignant Nil Squamous Cell

Carcinoma.)

Table 4: Evaluation of Solid Nodule Based upon
the Contour of the Lesions (After Confirmation by

PET/Histopathology)
. Halo Sign Halo Sign
Sign Positive Negative
Benign 4 (Infectious) Nil
4 (2 Small Cell, 2
Malignant 1 (Giant Cell) Squamous Cell
Carcinoma)

Table 5: Evaluation of Solid Nodule Based upon
the Halo Sign (After Confirmation by
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Cavitation

Cavity Positive

Cavity positive

Pattern with Smooth with thick
Thin Walls irregular walls
Benign 4 (Infectious) Nil
5 (2 Small Cell, 1
Malignant Nil Giant Cell And 2

Squamous Cell
Carcinoma).

Table 6: Patterns of Cavitation (After
Confirmation by PET/Histopathology)

the Size (After confirmation by _
PET/Histopathology) Air
Bronchogram Positive Negative
i Sign
Margm_of the Regular and Spiculated
Lesion Smooth . . 4
Benign Nil .
Benign 4 (All Infectious) Nil (Infectious)
5 (2 Small cell, 1 5 (2 Small Cell, 1
Giant cell and 2 . Giant Cell and 2 .
i i Malignant Nil
Malignant Nil Squamous Cell g Squamous Cell
Carcinoma.) Carcinoma).
Table 7: Air Bronchogram Sign (After

Confirmation by PET/Histopathology)

Sub-Solid Nodules

Diagnosis

16

Adenocarcinoma

Table 8: Sub-solid Nodules

PET/Histopathology)
. Bull’s Eye
Calcification Irregular Pattern
Benign 3 (Infectious) 1 (Infectious)
Malignant Nil Nil

Table 6: Patterns of Calcification
(After Confirmation by PET/Histopathology)

Image 1: CT Showing Bulls
Eye Pattern of Calcification

Image 2: Sub-Solid Adenocarcinoma
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Image 3: Typical Carcinoma lung. Spiculated, Solid
Lesion with a Halo Negative Lesion

Increase in Size 1 mm <4 mm >4 mm
Benign 4 NIL
Malignant Nil 5
Table 9: Increase in Size of the Lesion (<8 mm
Originally)

DISCUSSION: In the present study, non-solid nodules
were more in number when compared to the solid nodules.
All the non-solid nodules were confirmed to be adenomas.
Eighty percent of the nodules which were more than 8 mm
in size were confirmed to be malignant. One hundred
percent of the spiculated border on CT was confirmed to be
malignant. In the present study, the lobulated mass was
confirmed to be malignant in one hundred percent of cases.
One case that was of infectious origin was also lobulated in
appearance. In eighty percent of the confirmed malignant
cases, the halo sign was negative. Calcification was negative
in one hundred percent cases of confirmed malignancy and
the cavitation with thick wall was seen in one hundred
percent of confirmed malignancy.
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Air bronchogram was positive in all the cases of
confirmed cases of malignancy. Increase in the size of more
than 4 mm was confirmed to be malignant in one hundred
percent of cases. Solid and semi-solid pulmonary nodules
are detected with increasing frequency. This may be
because of the widespread use of CT scan. Although most
such nodules are benign, lung cancer is a clinically important
entity in the differential diagnosis of pulmonary nodules. In
a developing economy like ours, it should be made
mandatory to have a screening test and save as many lives
as possible. To ensure that appropriate treatment is initiated
in a timely way, the aim in evaluating pulmonary nodules is
to correctly differentiate malignant and benign lesions.
Clinical assessment of patients’ risk factors for malignancy,
including age, smoking history, and history of malignancy, is
important.

In India, majority of the young population smokes and
this is not going to show effects immediately but as the
population begins to age, it always turns out to be
unnecessary avoidable burden. In terms of imaging
evaluation, obtaining prior radiographs or chest CT images
is useful to determine nodule growth. Further imaging
evaluation, including CT enhancement studies and PET/CT,
helps determine the malignant potential of solid pulmonary
nodules. For solid nodules, CT enhancement of less than 15
HU and low or no glucose which has been tagged with radio-
active isotope uptake at PET/CT suggest benignity.
Awareness of potential pitfalls in nodule enhancement and
PET/CT evaluation of pulmonary nodules that result from
infectious or inflammatory conditions is important to avoid
misinterpreting imaging findings. The unnecessary tension
has to be avoided in the patients and their family by bringing
down the possibilities of the false negativity. For subsolid
nodules, CT enhancement studies are not applicable, and
PET imaging is of limited use because of their low metabolic
activity.

Because of the likelihood that persistent semi-solid
nodules represent adenocarcinomas with indolent growth,
serial imaging reassessment for a minimum of two years and
obtaining tissue samples for histologic analysis are
recommended. At imaging follow-up of semi-solid nodules,
growth manifesting as an increase in size, an increase in
attenuation, development of a solid component, or an
increase in the size of a solid component is suspicious for
malignancy. Stratified according to patient risk factors for
malignancy and nodule characteristics, evidence-based
clinical guidelines and recommendations for the evaluation
of solid and semi-solid pulmonary nodules are useful in
decision analysis. These management algorithms will
continue to evolve as data from the lung cancer screening
trials are analysed and further studies are performed.
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CONCLUSION: The different characteristic features of the
presenting pulmonary nodules has been identified and
discussed successfully. The different features once the
lesions have been confirmed by PET and histopathological
reports gives an extra edge of suspecting the cases early
and also helps to diagnose the life-threatening diseases.

The life-threatening diseases if diagnosed and
evaluated early gives the physicians that extra precious time
to respond to the needs of the patients and also in some
cases to save the life of the patients.
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