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Å Benign
ï Hamartomas, Granuloma, lipomas  ̘

hemangiomas ,inflammatory pseudotumor ..  
Å Malignancy

- Lung cancer  
1. Small cell lung cancer  
2. Non-Small cell lung cancer :Adenocarcinoma , 

Squamous cell carcinoma, large cell carcinoma, 
pleomorphic carcinoma, other rare malignancy

- Metastatic lung cancer
- Mesothelioma 



Solitary Pulmonary Nodule (SPN) or Mass

ÅSPN, defined as an x-ray density completely 
surrounded by normal aerated lung, with 
circumscribed margins, of any shape, usually 
1ŀ6 cm in greatest diameter

ÅGenerally speaking Ǎ<3cm - noduleǜ>3cm ŀ
Mass

ÅApproximately 35% of all such lesions in 
adults are malignant , most being primary lung 
cancer, while <1% are malignant in 
nonsmokers <35 years of age
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łMultiple pulmonary nodulesŃ  



Soft tissue - Keloid

łCrossing Chest WallŨ



Hair braid
ŧCrossing Chest WallŨ



Bilateral symmetric nodules~ Nipples shadow



Nipples shadow 

ÅNipple shadows are apparent on ~7.5% (range 3.5-11%) of 
frontal chest x-rays

Åbilateral and symmetric

Å "fuzzy" margins or radiolucent "halo"

Åsharp lateral border and poorly defined medial border(may 
be present only on PA projections)

Ånodules are in a characteristic position:

ïmale: between the 9th and 10th ribs posteriorly or the 
5th and 6th ribs anteriorly 

ïfemale: at the inferior aspect of the breast shadow.

Åwere not present on a very recent film





Neurofibromatosis 
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Å : aged 55 to 74 
years with  30 pack-
years of smoking and 
who quit  15 years 
prior to entry if ex-
smokers) 
ÅLDCT : HR 0.80, 95% 

CI (0.70 to 0.92)

2014 , cochrane review  

, LDCT CXR
, 





Benign or malignant solitary nodules ?

Benign Malignancy 

Age <35 y/o >35 y/o 

Symptoms absent May present

Past history TB exposure, non-smoker Smoker, exposure to 
carcinogens 

Size Small (<2cm) Larger (>2cm)

Contour Smooth margin Spiculatedmargin 

Calcification Almost begin if laminated, diffuse or 
central

Rare, may be eccentric 

No change over 
past 2 yrs

Almost benign Most unlikely

Doubling time <30 or > 490 days Between the extremes 

CT ςfat Hamartoma absent

CT - Bubble like 
lucencies

Uncommon Common, especially in 
adenocarcinoma

CT -
enhancement 

<15 HU >15 HU

Radiologic Diagnosis of Disease of the Chest 1 st edition



Calcification

ÅOn  non-contrast  CT  an  attenuation  value  of  
>200 Hounsfield units (HU) is used to 
determine the presence of calcification.

ÅUp to 6ς10%of primary lung cancers 
demonstrate calcification on CT and certain 
metastatic malignanciesincluding sarcomas 
typicallyshowcalcification.

ÅThe rate of calcification of carcinoid cancers is 
8ς35%.



?

1.   Calcification

Å Nodule Ǎ
(90%) Ǎ

laminated ( ) ̘
Popcorn( ) ̘
Diffuse( ) ̘
Central nidus( )

Å Eccentric( ) 
calcification

Imaging of  the Chest, 2008

NEJM ,2009



Pulmonary hamartomas

ÅMade up of cartilage, 
connective tissue, fat, 
muscle and bone. 

ÅCŀǘ ҍпл ǘƻ ҍмнл HU

ÅUp to 50% of pulmonary 
hamartomas demonstrate 
fat attenuation on initial  CT 

ÅDifferentials for fat 
attenuation in a SPN include 
lipoid pneumonia or 
pulmonary metastases in 
liposarcoma or renal cell 
carcinoma.



Lipoid pneumonia



Sub-solid nodules includes part-solid and pure GGO

Pure GGO
lowest risk of malignancy

Part-Solid GGO
(Odds Ratio 1.4(vs Solid 
nodule) for malignancy



Preinvasive ςAAH and AIS 

Atypical 
Adenomatous  
hyperplasia  
(AAH) : GGO <0.5-

1cm

Adenocarcinoma 
in situ(AIS)
GGO <3cm 

Minimal invasive 
Adenocarcinoma 
(MIA): <3cm/<0.5cm

lacks necrosis; does not 
invade lymphatics, blood 
vessels, or pleura 

Lepidic-
Predominant 
Adenocarcinoma
(LPA) : May 

Necrosis, and the 
focus of invasion of 
lymphatics and 
blood vessels >5mm



Solid part
(invasive)

: 



Ann Thorac Med 2019;14:226 38 

< 6mm
12 M 

6-8mm
6-12 M 

>8mm
3 M 

Subsolid >6mm
GGO : 6-12 M
Part-solid : 3-6M 

Follow-up period
Solid nodule : 2Y
Subsolid : 5Y



?  Contour 

Å well defined
Ǎ 20%

Å lobulated ( )
60~80%

Å

(Focal spiculation) 80%

Å Coronary radiata
(Diffuse spiculation)
95%

ÅPleural tail sign (or pleural 
tag) : 60~80%

Pleural tail sign

Focal spiculation

bronchogenic cyst Lobulated mass 



ÅAn irregular shape : Wild -type EGFR *

ÅAn oval shape : EGFR mutations* 

ÅAir bronchogram ŀExon 19* 

ÅCalcification ŀWild type*

ÅLarger Tumor size - Wild type*

Å

J Thorac Imaging 2014;29:357ς363 



Bronchus cutoff signPleural indentation sign

OncoTargetsand Therapy 2019:12 519ς526 

Higher EGFR mutation rate



Pleural indentation sign
( )

possible pleural invasion by 
peripheral lung cancer , 
especially adenocarcinoma

Internal medicine 2007



?  Cavitation 

Å eccentric( ) 

Å

Å Ǎ Ǎ

Å <5mm , 92% 

Å >15mm 95% 

Lung adenocarcinoma

Pulmonary TB

Lung squamous cell carcinoma



Cavitation

ÅCavitation occurs in both 
benign and malignant 
conditions, including 
abscesses, infectious 
granulomas, vasculitis,  
pulmonary  infarcts  and  
primary  and  metastatic 
malignancies, classically 
squamouscell carcinoma

Sqaumouscell carcinoma 

Pulmonary infarction 

Pulmonary tuberculosis



RUL cavitary lesion 

8 months later 



?
ÅSize

ï Ǎ

ï 0.7 Ǎ 1ǆǜ 0.8ȟ2
Ǎ 18ǆǜ 2

Ǎ 50ǆ

ï>3cm : 80% 

ÅGrowth rate 

ïVolume doubling time Ǎ
̙

ï Ǎ



Nature growth rate of lung cancers

Cell type 26% increased 
in diameter 

Malignancy to be detected 
(Years)

Volume 
doubling time 
(days)

1cm 3cm 10cm 

Squamous 88 (about 3Ms) 7.1 8.4 9.6

Adenocarcinoma 161 (about 6Ms) 13.2 15.4 17.6

Un-differentiated 86(about 3Ms) 7.1 8.2 9.4

Small cell 
carcinoma

29 (about 1M) 2.4 2.8 3.2

~ Geddes et al, 1979



Nature growth rate of lung cancers

ÅThe current consensus is that nodule growth stability 
at 2 yearsfor solid nodules is representative of 
benignity  of  the  nodule.  

ÅThis  cut-off  is  supported  by  the recent  NELSON  
screening  trial,  which  demonstrated that <1%of 
malignant nodules fell outside this 2-yearstability 
cut-off.

ÅNotably, sub-solid nodules can represent slower 
growing malignant processes such as AIS and MIA 
with VDTs of 457ς813days.



Subsolid nodule : Follow-up CT image obtained 3 
years later ςAdenocarcinoma 

w{b!Σ нлмп ω radiographics.rsna.org



Leukemia with 
infection/inflammation process 

3 months later 



Density
Nodular enhancement after contrast

15HU as a cuff off value

23HU 49HU



Location 

ÅUpper  lobe  distribution  is  associated  with  an 
increased risk of malignancy with an odds ratio of 1.9

ÅSpecifically, the right upper lobe (RUL) has the 
highest rate of malignancy with 45%of all malignant 
nodules in one  screening  study  localized  to  the  
RUL

ÅThis  is theorized to be a result of increased airflow 
into the RUL during initial inspirationand therefore 
increased exposure to inhaled carcinogens, especially 
in smokers

InternalMedicineJournal49 (2019)306ï315 



Perifissural nodules

ÅPerifissural nodules, small 
solid nodules that on CT sit 
adjacent to the pleural 
fissure, predominately 
represent perifissural lymph 
nodes

ÅDo not require further 
imaging even  if  >6  mm

ÅHigh-risk features, such as a 
spiculated, irregular margin or 
distortion of the adjacent 
fissure



Solitary pulmonary nodules( ) 

Å Neoplastic 
ïMalignant : lung cancer , metastasis , rare tumors.. 
ïBenign : harmatoma , lipoma

Å Inflammatory 
ïGranuloma : Tuberculosis ,  Histoplasmosis, Cryptococcosis..
ïAbscess 
ïBronchogenic cyst 
ïFungal ball (Aspergilloma)
ïOrganizing pneumonia

Å Vascular : Infarction (pulmonary embolism), Arteriovenous (AV) 
malformation, WegenerŅs granulomatosis, Rheumatoid 
nodules 

Å Developmental : Bronchogenic cyst, pulmonary sequestration.. 
Å Inhalation : Aspirated foreign body, silicosis..  
Å Others : hematoma, extramedullary hematopoiesis(EMH), 
łphantom tumorŃ



RLL lung loulated mass~ 
adenocarcinoma 
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Lung nodule.. 



Opacity ? Mass ? 



Bone metastasis ŀincomplete border sign  

Incomplete 
border sign



LLL nodule ~ lung Adenocarcinoma  



LLL nodule - Lung adenocarcinoma



Lung nodule ? 



45 y/o man, no symptom.. 
Lung nodule was noted in a health exam

KMUH 



Bladder cancer with lung metastasis



Squamous cell carcinoma
Near Aortic arch



Squamous cell carcinoma, recurrence



Hilar lesion



Hilar lesion 



Pulmonary hypertension
- Hilum Convergence Sign



Posterior mediastinum(Schwanoma)
- Hilum overlay sign



Chest lateral view 



Chest PA and lateral view



Lung nodule in LDCT, but where?
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Aspergilloma (fungal ball)
Aspergillus



Solitary pulmonary nodule in immunocompetent pts
̘ ̘Serum Cryptococcus Ag (+) 

Pulmonary Cryptococcosis 

~ Yang et al Scandinavian Journal of Infectious Diseases, 2006; 38: 788793



Nocardia( )_
Nocardia spp.

Ǎ
Ǎ Ǎ

̙



Organizing pneumonia 

Initial CXR

1week later after steroid 

4week later after steroid 

Ǎ
̘ ̘

1week later after steroid 



2018 Epidemiology and Infection





Sclerosing hemangioma

ÅMiddle aged female 
ÅA peripheral, solitary, well-defined, 

homogeneous nodule or mass without 
predilection for a particular lobe.

ÅSometimes calcification 
ÅNo cavity 



Pulmonary embolism 
(pulmonary infarction)

~ Hampton hump( )



Pulmonary arterio -venous fistula 
(Malformation, )


