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ABSTRACT
L :  Imaging in the clinical study has a significant value in medical diagnosing and the following
Article info: : diseases. The characteristic signs of imaging are a clue in approach to differential diagnosis.
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1. Introduction calcification of a nodule alone is not a sufficient reason

for differences between benign versus malignant lesions
inding a nodule in lung radiography al- [1, 2]. Computed Tomography (CT) scan and its vari-
ways suggests a decision whether this ous diagnostic techniques have been improved to a great
is a benign or malignant lesion and the extent in the diagnosis filed [3, 4]. The prevalence of
next question is how to follow the lesion. detection on nodule within the pulmonary parenchymal
The nodule character is very important in image is various and related to the selection of the image

examining the nature of the nodule in the image. The
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types. The distribution within the lung is more prevalent
in lower than upper lobes [5].

2. Case

A 65-year-old male patient was presented in this study.
The chief complain was dyspnea, which was associated
with Functional class III. The clinical features had begun
in the past week with progressive dyspnea accompanied
by low-grade fever, cough, and sputum. He had had a
history of admissions with recurrence dyspnea several
times in the last 3 years. He had a history of heavy smok-
ing and substance abuse for a long time.

Physical examination included RR=22 per/minute,
PR=120 per/minute, T=38.5C , and BP=170.90 mmHg.
Laboratory results were as follow: WBC=5800, RBC=3.6,
Hgb=11.7, Creatinine=0.9, ESR=65 mm, and CRP=38.
Arterial blood gas analysis consisted of pH=7.30,
Pa0,=31.4 , PaCO,=54.4, Sat=54%, and Hco3=27.2.
The other lab parameters were HIV=negative, Hepatitis
marker=positive, and CANCA and PANCA=negative.
The induration of Purified Protein Derivative (PPD) was
8 mm and negative direct sputum smear of tuberculosis.
The culture of tuberculosis was positive after 3 months.
Aspergillus IgG antibody was 18.

The chest examination indicated low speech wheezing
with central cyanosis. In addition, it was associated with
general pitting edema with predominantly in lower ex-
tremity distribution.

Chest X-ray revealed hyperinflation in both lugs filed
with the flatting diaphragm. Patchy infiltration was seen
in the parenchymal lung displacement. A moderate size
cavity was detected in the upper part of a lung zone that
was filled with dense soft tissue. However, multiple low
dense attenuated Calssified nodules detected on the chest
radiography.

CT scan presented features of generalized emphysema
and multiple nodules with Calssified rime in different
sizes with approximately central micronodules calcifica-
tions. A cavity was manifested in the upper right lung
with a thick layer that was occupied with a dense hyper-
lucent nodule in which associated with air crescent sign.
It was placed within the reticular pattern background.

3. Discussion

CT scan revealed two morphologic features of nodules;
pulmonary Calssified nodules and cavitary pulmonary
nodules. Calssified pulmonary nodules differential diag-
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nosis is suggested as follows. Table 1 shows a differen-
tial diagnosis of Calssified pulmonary nodules [6].

A pulmonary nodule is defined as an abnormal paren-
chymal lung lesion with a diameter of 10 mm to 30 mm,
which is surrounded by the normal lung parenchyma
without the accompaniment of adenopathy or atelectasis.
It is found in 2% of standard chest radiographs and 8% to
51% of CT scans [7].

The Calssified pulmonary nodule is the manifestation
reaction of the immune system to the foreign body. Any
external material can be cleaned to be distracted by en-
zymatic functions or being wall-masonry with calcify
matter enclosed within the nodule. However, this mecha-
nism also applies to the organisms sich as tuberculosis,
fungus, etc.

The calcification of a nodule can greatly increase the
likelihood of a benign lesion. Carcinoma can also have a
similar clinical picture such as primary central carcinoid,
primary bronchogenic carcinoma, association with a ma-
lignant tumor and granuloma, and the changes of dystro-
phic calcification within the tumor and metastasis [8].

The differential diagnosis between benign and malig-
nant pulmonary nodules is based on the medical history,
volume, or growth rate of the nodule in a long time [9]
and imaging study for the characteristic morphologic
nodule [10].

Clinical judgment requires attention to epidemiologi-
cal factors, including age, smoking habits, and associat-
ed diseases. The likelihood of malignancy has a reverse
relationship with age. It increased by up to 88% in ages
older than 70 years. A positive medical history supports
the high probability of risk factors of malignancy such
as smoking habit, exposure to the hazardous substances
(Asbestosis), the presence of malignant disease in his-
tory, and HIV infection [7].

The sensitivity and specificity of CT scan are 94% to
96% and 72% to 99% for follow-up evaluation, respec-
tively [11]. Image size, context, attenuation CT, margin-
ation, and content of nodules are important in CT scan
surveillance [12]. The threshold size of nodules <3 to 5
mm is less likely to be considered for malignancy. Con-
text nodule is associated with solid (>4 mm), ground
glass (>20 mm), partially solid [13] look more closely at
the possibility of malignancy.

Pulmonary nodule calcifications follow 6 patterns;
central dense nidus, diffuse solid, laminated, popcorn,
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Table 1. Differential diagnoses of calssified pulmonary nodules

Diseases Associated With Calcified Nodule Cases

Calssified granuloma as thoracic histoplasmosis

Healed infection

Pneumoconiosis
Pulmonary hamartoma
Metastatic pulmonary calcification
Pulmonary haemosiderosis
Pulmonary alveolar microlithiasis
Sarcoidosis
Pulmonary hyalinizing granuloma
Calssified pulmonary metastases

Calssified fibrous pseudotumor of lung

Healed varicella pneumonia

Silicosis, coal workers’ pneumoconiosis

Chronic renal failure, multiple myeloma, secondary hyperparathyroidism

Idiopathic pulmonary haemosiderosis, mitral stenosis, Goodpasture

Osteosarcoma

punctate, and dendriform. Granuloma and popcorn le-
sions have the patterns of central diffuse and laminated
and most should be considered benign. Hounsfield unit
attenuation or CT numbers may be effective in diagno-
sis. Numbers over 200 HU are favor of the calcification,
although the specificity of 98% and sensitivity of 66%
are not desirable. The indeterminate pulmonary nodule
is up to 30 mm in size and has more malignant features
(45%-90%) [11].
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Figure 1. The plain of CT scan with cavitary with dense body
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The margin of the nodule is suggestive for characteris-
tic but not diagnostic lesions. It includes corona radiata,
lobulated, smooth contour, and satellite; the recent mar-
gin shape presents the highly benign etiology. The con-
tents of the nodule can also be effective in the differen-
tial diagnosis. Air bronchogram and air-fluid levels are
the cardinal features that can be seen in the CT scans. Air
bronchogram sign reveals lymphoma, adenocarcinoma,
sarcoidosis, and round pneumonia. The air-fluid level
within nodule may disclose tumor necrosis.c
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Figure 2. The plain of CT scan with multiple calssified nodules
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Figure 3. The plain of CT scan with multiple cavity in upper
lobe with dense body and calssified nodules

The cavitation is one of the radiographic signs. The
cavitation is characterized by two specificities in terms
of the diagnosis filed; the amount of wall thickness and
its contents. The walls of more than 1.5 mm is likely to
be mostly malignant. The texture may be associated with
the air-fluid level and or dense body [14]. Figures 1, 2 and
3 show different features of the cavitary and dense body.

A cavitating lung nodule is another term that is used for
a different diagnosis. The causes include infectious tu-
berculosis, septic emboli, echinococcosis and non-infec-
tious as granulomatosis with polyangiitis, hematogenous
metastasis, pulmonary embolism, lymphomatous granu-
lomatosis, pulmonary Langerhans cell histiocytosis, pri-
mary bronchogenic carcinoma, pulmonary lymphoma,
and sarcoidosis [15].

Aspergilloma is a fungus ball of Aspergillus fumigatus
(A. fumigatus). It grows within the preexisting cavities
of lung parenchyma and has the tendency to grow in the
cavity created by tuberculosis in the lung [16]. The clas-
sic feature of aspergilloma in the lung is a cavity filled
with a fungus ball. An air crescent shadow separates fun-
gus ball from the wall of the cavity (Monod’s sign). It
is manifested in hydatid cyst, Wegener's granulomato-
sis, hematoma, and abscess [17]. Week seroconversion
of the IgG aspergillosis antibody was suggested to the
chronic aspergillosis. Tuberculosis infection and asper-
gilloma is a rare association [18].
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A number of differential diagnoses may be discarded
because of non-compliance with patient information.
They are presented in Table 1.
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