


Mimic pulmonary nodules

Solitary pulmonary nodule

Multiple pulmonary nodules/opacities

Lung cancer staging



Most frequent location of missed lung cancers

Austin et al, Radiology. 1992;182(1):115-122.)
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Missed lung cancers in CT




Mimic pulmonary nodules



Nipple shadows

+ Bilateral and symmetric, “fuzzy” or radiolucent “halo”
+ In a characteristic position
> Male : 9th and 10t ribs posteriorly or the 5th and 6t ribs
anteriorly
> Female: variable depending on the size of the breasts




Lung cancer




Hair braid 5% 34




Neurofibromatosis #¢ 3§ & & %3




Rib fracture with union




Bone island in the rib

+ Enostoses, also known as bone islands.
+ Common benign sclerotic bone lesion, constitute a small focus

of compact bone within cancellous bone
+ Skeletal “don’t touch” lesions
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W f& % Neoplasms LB ANER i Immune- mediated dz
e &M Malignant ¢ E+ e Malignant
o X F ¥ % Lung cancer o % F ¥ "% Rheumatoid arthritis
o % % Lymphoma o ¥ A5 pk 7 & Granulomatosis with
o # % Carcinoid polyangiitis
5 P & Sarcoma o Bafi Frf}is Nodular sarcoidosis
o %% #&# lung metastasis o 7 % % Organizing pneumonia
e 25 Benign o ,;Hc ¢ 7 *& Lymphoid granulomatosis

o # K=% Harmatoma m L= MR ¥ Congenital abnormalities
o ¥ & Chondroma o B %3 A5 Arteriovenous malformation
o "% Lipoma o % # ¥ % *& Bronchogenic cyst
o ¥ R % Pappiloma o & 3% Pulmonary sequestration
o T e Pulmonary o % d 5k Pulmonary venous varix

benign metastasizing leiomyoma o & § % B4 Bronchial atresia with

m @ 2 }}% Infections bronchocele

~ # 1+ 5] Mycobacteria m H# i Miscellaneous
o E f Fungi o [f14; % &% k5 Round atelectasis
o [f125% £ Round pneumonia o EF F P T % Endoparenchymal lymph
o " 3E® Lung abscess node
o LRI Septic emboli o 1B TR Progressive massive fibrosis
o %+ 3 5 Nocardia o X 4B Inflammaotry fibroblastic tumor
o & & % " Hydatic cyst o BKF R ¥ 1 Amyloidosis

o #fFq 2% XL Lipoid pneumonia



Images analyses for
lung nodules and masses

~ -] size/diameter
254 Shape/Margin
Caviation/Cavity wall thickness
Jk B Density: solid/subsolid/ground glass
calcification,Contrast enhancement
% Location: Intrathoracic/Extrathoracic
Parenchymal/Mediastinal,Central/Peripheral
Growth rate/Doubling time
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Solitary pulmonary nodule



Size

Miliary nodule Micronodule Nodule




Shape and margin

Sharp and smooth Lobulated Spiculated

Type |

Type IV

grossly irregular with many spiculations. (Data from Siegelman SS, Khouri NF, Leo FP, Fishman EK, Braverman RM, Zerhouni EA. Solitary pulmonary nodules:
CT assessment. Radiology. 1986;160(2):307-312.)

Lobulated, Poorly-defined

Tail sign Rigler's notch Pleural tag

radiata

Approach to the Patient with Pulmonary Nodules | Thoracic Key Sebastian Lange Radiology of Chest Diseases



Differentiation of pulmonary nodules by margin

. Type 1 : round

ules

®

Type 2 : lobulated

* Type 3 : densely spiculated

Type 4 : ragged

[‘ Type 5 : tentacle or polygonal ]

Type 6 : halo
, Acta Radiologica, 1999;40:496
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[ benign neoplasm
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Radiologists view the shadows of gross pathology, the radiographic
patterns are frequently nonspecific and those who expect to find
one-to-one histologic correlation of the radiographic appearance with
the microscopic diagnosis will be frustrated

—James C. Reed



Lobulated




Spiculated




Corona radiata




Malignant signs : Pleural traction or notching

Notching nodule

Eruopean J radiol 2012;81:189



Pathologic findings of lung cancer spiculations




Harmatoma #* ko

+ Made up of bone, cartilage,
connective tissue, fat and muscle




Tuberculoma




Arteriovenous malformation (AVM)




Arteriovenous malformation (AVM)

+ Dilated vessels with right-to-left shunt between the
pulmonary artery and vein



Sclerosing hemangioma
T P

+ Solitary, well-defined, homogeneous nodule
+ Typically presents in middle age, female predilection
+ Four main histological components (solid, papillary, sclerotic, and

hemangiomatous). A thin fibrous pseudocapsule separates it from
the adjacent compressed lung parenchyma



Mycetoma (Ball in hole)
LJ

+ Positive air crescent sign



Pulmonary cryptococcosis

¢ Serum cryptococcal Ag (+)



Round atelectasis

+ An atypical form of atelectasis
+ Usually occurs adjacent to scarred pleura
+ Have history of asbestose exposure or pleural effusion



Phantom tumor — Interlobar effusion




Perifissural nodules
typical PFN atypical PFN | non PFN

AN

Morphologically these are solid, homogeneous nodules with a smooth margin,
oval or rounded, lentiform or triangular in shape

Most intrapulmonary lymph nodes

Found growth in some PFNs, likely reactive changes




Perifissural nodules

Radbfogy 12, 20551 1-630

= N=919, none of these PFNSs proved to be malignant during the 5.5 yrs follow-up

Bartjan de Hoop et al. Radiology. 2012; 265: 2



Perifissural nodules

Feb 2011 May 2011 Sep 2011 May 2012 Jul 2012 Nov 2012
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Patterns of calcification

Central Popcorn Concentric

Malignant

Ground-glass Eccentric
Am Fam Physician. 2015 Dec 15;92(12):1084-

1091A



Harmatoma 4 fiks

+ Made up of cartilage, connective tissue, fat, muscle
and bone



Osteosarcoma Chondrosarcoma
with lung metastasis with lung metastasis

+ Can be synchronous or metachronous
+ Larger nodules/masses termed cannon ball metastasis
+ May have features of calcification,ossification,cavitation



Diffuse calcification Laminated calcification
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Eccentric calcification
Atypical carcinoid



Patterns of cavitation

F Zeccentric(@~) » B85+
SR N S RPN S B
FRHPNGT R BEESS > AP
EEE < bmm - 92% 2%

TE
E3
L

A=

&5 > 1bmm > 95% &+

Am Fam Physician. 2015 Dec 15;92(12):1084-1091A



Healed TB cavity, mycetoma
.




Healed TB cavity, mycetoma




Cavitation. K.pneumoniae pneumonia_ )
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Congenital Cystic Adenomatoid Malformation
(CCAM), type 1




Cavitating squamous cell carcinoma,
with mycetoma

We




, cavitating
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Sqguamous cell carcinoma of lung, cavitating




Mucormycosis




Diameter (cm)
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Tumor doubling time
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Tumor size matters in nodal/distant metastasis
between Sqcc and Adenocarcinoma
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Lung cancer, 2010;67(3):296-300



Multiple nodules/masses

~ -] sizeldiameter
254 Shape/Margin

Caviation/Cavity wall thickness
J& B Density: solid/subsolid/ground glass
calcification,Contrast enhancement
Location: Intrathoracic/Extrathoracic
Parenchymal/Mediastinal,Central/Peripheral
Growth rate/Doubling time
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Multiple pulmonary nodules/opacities



Colon cancer with lung metastasis

¢ Canon ball



Pneumoconiosis with PMF

A\

+ Symmetric bilateral opacities, irregular margins in the upper lobe
+ Often with enlarged calcified lymph nodes



Miliary tuberculosis




Pulmonary amyloidosis

| **~

+ Deposition of congophilic amyloid fibrils in the extracellular matrix
of tissues and organs



Benign pulmonary metastasizing leilomyoma

+ Arrare disorder, affects women with a Hx of uterine leiomyoma, which is found to
metastasis within extrauterine sites

+ Proliferation of multiple nodules composed of smooth muscle, histologically
identical to the leiomyomas in the uterus




Liver abscess, K.p with pulmonary septic emboli




Granulomatosis with Polyangiitis
(Wegener’s Granulomatosis)

+ Now the name “Wegener's granulomatosis” be changed to
“Granulomatosis with polyangiitis”

¢ ANCA-associated vasculitides



Granulomatosis with Polyangiitis (GPA)
(Wegener’s Granulomatosis)

Oral cavity: ulcerations Eye
throughout oral mucosa - pseudotumours
- conjunctivitis

Lungs - Nose
- cavities - stuffiness

- bleeds - nosebleeds
- lung infiltrates - saddle nose

_~—Heart
- pericarditis

Skin . SR : x
- nodules on the elbow —Kidneys
- purpura i - glomerulonephritis

Granulomasand : ' Positive
patchy necrosis e anti-neutrophil
in blood vessels cytoplasm test




Lung cancer staging



T1

+ Tla <=1cminlongest axis
« Tlb 1-=<2cminlongest axis
+ Tlc 2-=<3cminlongest axis

Adenocarcinoma 4
in situ (AIS) ~

Tis NO

Squamous
Carcinoma AN
in situ '

mucosal tumor



T2

+ >3 cm to <5 cm in longest axis; involves main bronchus,
visceral pleura, or atelectasis or obstructive pneumonitis
extending to the hilum

> T2a >3 cmto <4 cm in longest axis
> 1T2b >4 cmto <5 cm in longest axis

Stage IB Stage lIA

T2bNO /

>4 <5cm

vl T2a NO
1 (>3 <4cm)




Lobar bronchus invasion, causing
LUL collapse

—



13

+ >5cmto <7 cmin longest axis; invades chest wall, phrenic
nerve, or parietal pericardium; or nodule in same lobe as the
primary tumor

Stage II1B Stage A

T4, NO.1

T4,,, NO,1







T4

+ >7 cm in longest axis; invades diaphragm, mediastinum, carina,
trachea, heart, great vessels, recurrent laryngeal nerve,
esophagus, or vertebral body; nodule in different ipsilateral

Stage IlIA

Stage IlIB

Stage IlIC




Pancoast tumours with

invasion of one or more of

the following structures:

> - vertebral body or
spinal canal

Q{@‘Lg«nﬁu - Aok

Tumour invades

trachea and/or Tumour invades

SVC or other aorta and/or - :)Crgchialbplem);s
or above
great vessel recurrent — subclavian vessels

laryngeal nerve

Tumour
involves
carina

Tumour accompanied
by ipsilateral nodules,
different lobe

Tumour
invades
adjacent
vertebral
body

Tumour invades esophagus,
mediastinum and/or heart
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CT density of solid nodule with different slice thickness

Slice thickness: 1.2 mm  Slice thickness: 2.5 mm Slice thickness: 5 mm Slice thickness: 10 mm
CT density : -10 HU CT density : -17 HU CT density : -304 HU CT density : —549 HU

u ’ & '

GGN <-300 HU Solid Nodule > - 300 HU




zE e A “Jj’\)%’i% 4 (AAH) S,
Atypical adenomatous hyperplasia g;:.,ﬁ‘
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B2 (AIS) R R R L
Adenocacinoma in situ i R e % A P

iR BTJEP (MIA) *
Minimally Invasive adenocarcinoma -



Assessment of tumor size in Part-solid tumors

CTimage on

HRCT
cT
Solid part Ocm Ocm <0.5cmt 0.6-1.0cmt 1.1-2.0cmt 2.1-3.0cmt
Total tumor size
tt 5 =
including GG <0.5¢cm 0.6-3.0cmit <3.0cmit 0..6-3.0cm 1.1-3.0 cmtt 2.1-3.0cmtt
Pathologic LPA, Invasive
Differential AAHT, AIS, MIA | AIS, MIA, LPA MIA, LPA, AIS AD. MIA LPA, Invasive AD Invasive AD
Diagnosis '
Clinical Siage" clistt cTimitt clla cTlb cllc
Invasive part 0Ocm 0cm <0.5 cmit 0.6-1.0cmt 1.1-2.0 cmt 2.1-3.0cmt
Total fumor size Usually <0.5
including lepidic emt ’ <3.0cmit <3.0cmit 0.6-3.0 cmtt 1.1-3.0 cmtt 2.1-3.0cmtt
growth part
pT Lepidic Invasive AD with
predominant a lepidic Z ,
Pathology AAH AlS MIA AD or Invasive component or Ielni\:i?él\;i:‘\D ;::fehm
AD with lepidic lepidic P P
compnent predominant AD
Pathologic Stage plis$t pTimit# plla pTlb pllc

J.Thor Onco, Aug,2016,11(8):1204-1223
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Minimally invasive adenocarcinoma

1




Lepidic predominant adenocarcinoma




Invasive adenocarcinoma




Increasing Type

Baseline 3yr. 3.2 yr. 3.7 yr. 3.9 yr. 4.5 yr.

Sudden Onset Type

Fluctuation type

a8 N

Stable type




National

Comprehensive NCCN G“idelines V&I‘Sion 3.2022

NCCN JReEI:Tg _
oo e Non-Small Cell Lung Cancer
FINDINGS FOLLOW-UP¢t.d.g.h
Solitary pure <6 mm » No routine follow-up
ground-glass CT at 6-12 mo to confirm no growth or
nodules >6 mm » |development of a solid component, then
CTevery2yuntil5y
Incidental i
finding: Solitary <6 mm * No routine follow-up
SLIl;STlId part-golid = CT at 3-6 mo to confirm no growth or change in solid
nodule(s) nodules >6 mm »| component, then annual CT for 5y
on chest CT « If solid component 26 mm, consider PET/CT! or biopsy/
. *CTat 3-6 mo
. <6 mm v If stable, consider CTat2and 4y
Multiple
subsolid «CT at 3-6 mo
nodules
>6 mm . |* Subsequent management

based on most
suspicious nodule(s)



Summary of CT measurement recommendations

Use contiguous 1-mm sections
Use a lung window setting with a sharp filter

Record nodule dimensions to the nearest millimeter

* & o o

For solid and pure ground glass nodules, record both long and short
dimensions on the image that shows the greatest average dimension.
For staging purposes, only the long axis dimension is used.

¢ For part-solid nodules, measure the long and short axis dimensions as
stated, but also measure the long axis of the largest solid component.

¢ For staging purposes, only the long axis dimension of the solid
component is used.



Invasive mucinous adenocarcinoma
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Invasive mucinous adenocarcinoma

¢ “pneumonic’” type cancer, intrapulmonary metastasis
¢ bronchorrhea

+ KRAS mutations the most common type of oncogenic driver
mutations. KRAS G12D mutations are the most common subtype
, followed by G12V, G12C, and G12A mutations.

¢ BRAF ERBB2, NRG1 have also been observed



Additional findings
Lung cancer with Lt 6" rib metastasis




Lung cancer with Lt clavicle metastasis




Pulmonary tuberculosis

+ Drainage bronchus
¢ Tree-in-bud lesion and rosette lesion



Ankylosing spondylitis

with pulmonary apical fibrocystic disease and mycetoma
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