2020.8.16



References

A Chest Radiology, plain film patterns and
differential diagnosis. 6 ™ edition.

A Image of Disease of the Chest 5 th edition

A Radiologic Diagnosis of Disease of the Chest
15t edition

A X U A 2003
A X- I NJA A
A 2004

A Journal



A Benign

I Hamartomas Granulomalipomas,
hemangiomas ,inflammatory pseudotumor ..

A Malignancy
- Lung cancer
1. Small cell lung cancer

2. NonSmall 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

A SPN, defined as an x-ray density completely
surrounded by normal aerated lung, with
circumscribed margins, of any shape, usually
1I6 cm In greatest diameter

A Generally speaking A <3cm - nodule G >3cm |
Mass

A Approximately 35% of all such lesions in
adults are malignant , most being primary lung
cancer, while <1% are malighant in
nonsmokers <35 years of age




v

8 mont hs | at



KMUH



/4 ,
2013 2014




4 ,
2014 2015

R16




CXR

oL oL oL L L



t Mul t 1 pl e pul mona




} Crossing Che

Soft tissue - Keloid




Hair braid
t Crossi ng Chest




Bilateral symmetric nodules~ Nipples shadow




Nipples shadow

A Nipple shadows are apparent 617.5%(range 3.511%) of
frontal chest xrays

A bilateral and symmetric
A "fuzzy" margin®r radiolucent "halo"

A sharp lateral border and poorly defined medial borderay
be present only on PA projections)

A nodules are in a characteristic position:

i male: between the9t and 1@ ribs posteriorlyor the
5t and 6" ribs anteriorly

I female: at theinferior aspecbf the breast shadow.
A were not presenton a very recent film






Neurofibromatosis




Do I

X
70-80%

X ray,



, LDCT CXR

Screening for lung cancer (Review)

Manser R, Lethaby A, Irving LB, Stone C, Byrnes G, Abramson MJ, Campbell D 8

;aged 55t0 74
years with 30 pack

years of smoking and
@ who quit 15 years
prior to entry if ex
THE COCHRANE smoke I‘S)
COLLABORATION® ALDCT : HR 0.80, 95%

Cl (0.70 t®.92)

2014 , cochrane review



& IRE B B RS BTG AR R

104@5#]2 B A%
109 £ 4 B 22 B4

S A7 50-80 2K 0 dhAA F A28 30 6 0 B ATARAE I AR K
#BiB 15 FHR I BHETT R 2IAE B TIETR LR E - AL
60-75 %% > mEmAKE -

BEAMBERSHRE BT REETIETREAE GHR -

Fhimd - ARBERBEMERE(WwAG)HR T > TUBMEGEE
M—
WATHN R bR AR ©

A R T R VLRI R e - 8
F B ERE  BRBWEGE  BRBITHEHE

BA R EER RS ERECIREERIE SRR RERIEIE G -

BREEEHET R RGREALFGRER EH % 2T RS LR
B A A AT

R BB T 0 KB BT f%é’ﬁ#xuﬁﬁﬁﬁgfﬁﬁj?féﬁﬁ‘i

(£ 1)

% F X, AR B
BARRBRERSE I BEREFLARBERAAL » UOHEIRE & T5

P a s (_‘;i 2) (_g}— 3}
B g &Y ki s o




Benign or malignant solitary nodules ?

Age <35 ylo >35 y/o
Symptoms absent May present

Past history TB exposure, neeamoker Smoker, exposure to
carcinogens

Size Small (<2cm) Larger (>2cm)
Contour Smooth margin Spiculatedmargin

Calcification  Almost begin if laminated, diffuse or  Rare, may be eccentric
central

No change ovel Almost benign Most unlikely
past 2yrs

Doubling time <30 or > 490 days Between the extremes
CTc fat Hamartoma absent

CT- Bubble like Uncommon Common, especially in
lucencies adenocarcinoma

CT- <15 HU >15 HU
enhancement Radiologic Diagnosis of Disease of the Chest 1 st edition




Calcification

A On noncontrast CT an attenuation value of
>200 Hounsfield units (HUH used to
determine the presence of calcification.

A Up to6¢10%o0f primary lung cancers
demonstratecalcification on C&nd certain
metastatic malignanciesncludingsarcomas
typically showcalcification.

A The rate of calcification afarcinoidcancers is
8¢35%.
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1. Calcification

A NOdUIG A DFFUSE
(90%) A
laminated ( ). ‘ ’
Popcorn( ) i i
Diffuse( ).
Central nidus( ) 2 C.m
A Eccentric( )

calcification

.
o

Imaging of the Chest, 20
NEJM ,2009



Pulmonary hamartomas

A Made up of cartilage, 4
connective tissue, fat,
muscle and bone.

ACIG bnaHUG2 b MHYJ

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

A Differentials for fat
attenuation in a SPN include
lipoid pneumoniaor
pulmonary metastases in
liposarcoma or renal cell
carcinoma




Lipoid pneumonia




Subsolid nodulesncludes partsolid and pure GGC

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

Pure GGO
lowest risk of malignancy




Preinvasive AAH and AlS

Atypical Adenocarcinoms
Adenomatous | In SItU(AILS)
hyperplasia GGO <3cm
(AAH). GGO <05
lcm

Lepidic

Predominant
Adenocarcinome
(LPA) May
Necrosis, and the
focus of invasion of

lymphatics and
blood vessels >5mr

Minimal invasive
Adenocarcinoma

(MIA):<3cm/<0.5cm
lacks necrosis; does ng .
invade lymphatics, blogd = «
vessels, or pleura




Solid part

(invasive)

CT image on
HRCT

Total tumor

ize i ing [Usually <0.5
size including |Usually 0.6-3.0 cm 1.1-3.0cm 2.1-3.0cm

lepidic cm
growth part

Lepidic Invasive AD with
predominant a lepidic i )
Pathology AAH AD or Invasive | component or In\{a.swe AD with
AD with lepidic| ~ lepidic | 'éPidic component
compnent |predominant AD

Pathologic . .




Table 4: Comparative presentation of currently published guidelines for the management of patients with lung

nodules according to size and attenuation

Guidelines Nodule(s) size* and attenuation characteristics

(references) Small (diameter/volume) Intermediate solid Larger solid
(diameter/volume) (diameter/volume)

Larger subsolid
(diameter/volume)

Fleischner Society!! <6 mm/<100 mm? 6-8 mm/100-250 mm? >8 mm/250 mm?

Discharge or optional CT Solitary nodules Solitary nodules

at 12 months depending on  CT at 6-12 months and then CT at 3 months or PET/CT

risk assessment at 18-24 months scan, nonsurgical biopsy or
(subsolid nodules surgical excision

necessitate more extensive
follow-up at 2 years and
4 years)

lowup period

>6 mm/100 mm?

Solitary pure ground-glass
nodules

CT at 6-12 months and
then every 2 years for a
total of 5 years

Solitary part-solid nodules

CT at 3-6 months and
then annually for a total

of 5 years, if solid
component is stable and
<6 mm. If solid component
is=6 mm or growing,
proceed to PET/CT scan,
nonsurgical biopsy,

or surgical excision

Subsolid >6m

id nodule : 2 GGO : 682 M

hsolid : 5Y Partsolid : 36M

Ann Thorac Med 2019:14:226 38



? Contour

A well defined
A 20%

A lobulated ( )
60~80%
A

(Focal spiculation) 80%

A Coronary radiata
(Diffuse spiculation)
95%

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




Correlation Between EGFR Mutation Status and

Computed Tomography Features in Patients With Advanced
Pulmonary Adenocarcinoma

A An irregular shape : Wild -type EGFR *
A An oval shape : EGFR mutations*

A Air bronchogram | Exon 19*

A Calcification | Wild type*

A Larger Tumor size - Wild type*

J Thorac Imaging 2014;29:33b63



Higher EGFR mutation rate

Pleural indentation sign Bronchus cutoff sign

& O -gus :

OncoTargetand Therapy 2019:12 5¢926



Pleural indentation sign

( )

Parietal pleura

Visceral pleura ~__

Picture 1C. Schema of pleural indentation.

possible pleural invasion by
peripheral lung cancer |,
especially adenocarcinoma

Internal medicine 2007




? Cavitation

| Pulmonaty 18-
eccentric( ) :

<5mm, 92%

A
A

A A A
A

A >15mm 95%

fung squamaous cellicarcinoma -



Cavitation

Sqaumous:ell carcinoma

A Cavitation occurs in both \
benign and malignant / m
conditions, including Pulfiona
abscesses, Infectious e .
granulomas, vasculitis,
pulmonary Infarcts and
primary and metastatic
malignancies, classically
sguamouscell carcinoma

be_rcu-losis




RUL cavitary lesion

8 months later



A Size
| A
| 0.7 A
5 A
A
I >3cm : 80%

A Growth rate
I Volume doubling time




Nature growth rate of lung cancers

Cell type 26%increased | Malignancy to be detected
In diameter (Years)
Volume lcm 3cm 10cm
doubling time
(days)
Sgquamous 88 (about3Ms) | 7.1 8.4 9.6
Adenocarcinoma | 161 (aboutcMs)| 13.2 15.4 17.6
Un-differentiated |86(about3Ms) |7.1 8.2 9.4
Small cell 29 (@aboutlM) 2.4 2.8 3.2
carcinoma

~ Geddes et al, 1979




Nature growth rate of lung cancers

A The current consensus is that nodule growth stability
at 2 yeardor solid nodules is representative of
benignity of the nodule.

A This cutoff is supported by the receMiELSON
screening trigl which demonstrated that1%of
malignant nodules fell outside thisyearstability
cut-off.

A Notably,sub-solid nodulesan represent slower
growing malignant processes such as AlS and MIA
with VDTs ofi57¢813 days.



Subsolid nodule : Followp CT image obtained 3
years laterg Adenocarcinoma
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Leukemia with
Infection/inflammation process

3 months later



Density
Nodular enhancement after contrast
15HU as a cuff off value




A Upper lo
Increased

ned
rs

A Specifica

Location

Istribution 1S associated with an
K of malignancy with an odds ratid &f

\YA

nelght upper lobe (RUlhas the

highest rate of malignancy wi#b%of all malignant
nodules in one screening study localized to the

RUL

A This is theorized to be a resoltincreased airflow
iInto the RUL during initial inspiratiaand therefore
Increased exposure to inhaled carcinogens, especial
INn smokers

Internal Medicine Journal49 (2019)306 315



Perifissural nodules

A Perifissural nodules, small
solid nodules that on CT sit
adjacent to the pleural
fissure, predominately
representperifissural lymph
nodes

A Do not requirefurther
Imaging even if >6 mm

A Highrisk features such as a
spiculated, irregular margin or
distortion of the adjacent
fissure




Solitary pulmonary nodules( )

A Neoplastic

I Malignant : lung cancer, metastasis, rare tumors..

I Benign : harmatoma , lipoma

A Inflammatory

I Granuloma : Tuberculosis, Histoplasmosis, Cryptococcosis..

I Abscess

I Bronchogenic cyst
I Fungal ball (Aspergilloma)
I Organizing pneumonia

A Vascular : Infarction (pulmonary embolism), Arteriovenous (AV)
mal f ormati on, Wegener Ns granul oma

nodules
Developmental

To T I

I phant om

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

t umor N




RLL lung loulated mass~
adenocarcinoma










Lung nodule..




Opacity ? Mass ?




Bone metastasis | incomplete border sign




LLL nodule ~ lung Adenocarcinoma




LLL nodule Lung adenocarcinoma
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Lung nodule

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




Bladder cancer with lung metastasis




Sqguamous cell carcinoma
Near Aortic arch




Sguamous cell carcinoma, recurrence




Hilar lesion




Hilar lesion




Pulmonary hypertension
- Hilum Convergence Sign




Posterior mediastinum(Schwanoma)
- Hilum overlay sign




Chest lateral view

This is the reason why we should take X-
rays in different angles.




Chest PA and lateral view




Lung nodule in LDCT, but where?




Yang CJ et al



Aspergilloma (fungal ball)
Aspergillus




Solitary pulmonary nodule in iImmunocompetent pts
Serum Cryptococcus Ag (+)
Pulmonary Cryptococcosis

-

~ Yang et al Scandinavian Journal of Infectious Diseases, 2006; 38: 7¢



Nocardia spp.
Nocardia( ) A .




Organizing pneumonia




Empiric anti-tuberculosis treatment is not
always a right way in patients who had have
poorly controlled diabetes mellitus and
presented with pulmonary cavities over upper
lungs in tuberculosis endemic countries

2018 Epidemiology and Infection






Sclerosing hemangioma

Kk 15501

HT

A Middle aged female

A A peripheral, solitary, wetlefined, ~ §
homogeneous nodule or mass Withou‘t
predilection for a particular lobe.

A Sometimes calcification

A No cavity




Pulmonary embolism
pulmonary infarction)
~ Hampton hump(
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Pulmonary arterio -venous fistula
(Malformation, )



