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1. N pwwn dwayvwan Ca mveupova
(Screening test)

v'Low dose CT= XapnAnc Adonc AovikA
Topoypayia Bwpakoc.
v

+ Kanwvigtég >50£Tn - >30 pack/yrs



The American Association for Thoracic Surgery guidelines

lung cancer screening with
low-dose computed tomography screening for North Americans
from age 55 to 79 years with a 30 pack-year
history of smoking.

Long-term lung cancer survivors should have low-dose computed
tomography to detect second primary lung cancer until the age of 79 years.



Low dose CT

v' TooduUvapn doon: 0.4-0.6 mSv

oy , .
Aoon a/a Bwpakoc: 0.ImSv  F 0.35 mSv
0.25mSv P

Class IT >0.3 mSv



Low dose CT vs a/a Bwpaka

Low dose CT  a/a Gwpaka

EuaioBnaia 3 1
Avadeicn Ca mveUpova 4 1
6 1




AmoteAéauata Low Dose CT

1000 agBeveic:

. 1.5%: Ca mtveupova



“Kpuppévee BAapec”

TUmou GoAnc vaiou



“Kpovuuevec Birapec™

OnioO¢ev KAeidac



“Kpovuuéveg Biapec”

BAaPpec mou Ppiokovral Kovrd otnv wUAN



Xopoxtnpes 0l10imy

D

1. MopyoAoyia Tou
ol1diou

2. MetapoAn Tou
ueyéOouc (Volume)
TOU OYKOU

3. Aigoduvapikoi
XAPAKTAPEC TOU
OYKOU



Lung nodule analysis

ATIOTITAVWOEIC-UTTEP
kaAonOeiag

BENIGN PATTERNS OF CALCIFICATION

Kevrpikn

2 UYKEVTPIKA
TTomrkopv
Aidxutn

CENTRAL LAMINAR
DIFFUSE POPCORN
(BULLS EYE) (CONCENTRIC)

YV V V VY

INDETERMINATE PATTERNS OF CALCIFICATION

ECCENTRIC SMALL FLECKS




Lung nodule analysis

A1HoOUVAUIKOI XAPAKTAPEC TOU OYKOU

» MeTapoAn Tne pooAnyng >15 HU



Lung nodule analysis

Pulmonary nodules <4 mm have a low risk of being cancerous;

* nodules between 4-8 mm are of intermediate risk for cancer; follow up
CT scans for both categories are recommended on different schedules

« Pulmonary nodules >8 mm and mixed solid/ground glass nodules are
suspicious for cancer,;

« -percutaneous needle aspiration biopsy (PNAB),
-positron emission tomography (PET),
-video assisted thoracic surgery (VATS) should be considered




MoppoAoyla tou oldiou

KaAonon =

OTPOYUAAQ Kal HE
oldaAd-oaeh opia

KakonGn=

AoPpwTd, akavovioTda
0pld, dKTIVOEIOEIC
TTPoO0EKPOAEC.




2. 2 tadlomolnon
Ca mveuuova



2 tadtlomoinon Ca mveupova

Imaging Modalities

o Chest Radiography
o Computed tomography (CT)
o Magnetic resonance imaging (MRI)

o PET-CT




2 tadlomolnon Ca mveuHova

TTepiopiopévo Ca



2 tadlomolnon
Ca mveuova

EkTeTapévo HIkpokUTTTAPIKO-HOVO Chemo



2 tadlomolnon Ca mvevupova e CT
v Oykoc~> T status:

T1-> <3cm

T2 = >3cm/31nBnon KUpilou Ppdxou >2 ek aTd
Tpomda/d1nOnon ureCwkoTA/ATTOPPAKTIKA
TTVeUHOViTIOA-aTaAekTaoia aAAa 6x1 6Aou Tou TTveupovd.

T3> kdO¢ pey£Oouc, Tou Toixwpa-o1dppayua,
umeCwkoTa, epikdpdio/dindnon kKUpiou Ppoxou <2 K
anéd Tpomda/amoPpakTIKA TTVEUHOVITIOA-ATAAEKTATIA
aAAa 6x1 6Aovu Tou Trveupova.

T4 > kaOe pey£Ooug, mou pHeooOwpakio,
Kapdida, peyaAa ayyeia, Tpaxeia, oioopayo, Tpomidda,
omwovOuAo N pe dopuyopa olidia

- AT uoTtepei oTtnv diInBnon pecoBwpakiov Kai
ToIXWHaro¢ Owpaka.



2 tadtomolnon Ca mveupova e CT

Sensitivity and specificity for diagnosing chest wall or aorta invasion
using CT were 38-70% and 40-70%, respectively




2 tadlomolnon Ca mvevupova e CT

- AT uaTtepei oTnv 01nBnon pecoBwpakiou Kai
ToIXWHaTo¢ Bwpaka.

MDCT in staging lung cancer
. The role of MPR images

o No evidence of improvement of T and N staging using
MDCT for lung cancer

o Role of multiplanar image reconstruction - help in
assessing fissure or diaphragm invasion

Chooi et al. J Comput Assist Tomogr 2005




2 tadlomolnon Ca mvevupova e CT

v Aeppadévec=> N status:
2>(57-75%)

N1-> opdémAcupor tepiPpoyxikoi kai/n TuAdiol
- N2->ouémAeupol pecoOBwpakikoi kai K uttoTpoTidIKOi
N

3> eTepOTAEUpPOI HECOBWpPAKIKOI, TTUAdiol,
OHOTTAEUPOI R €TEPOTIAEUPOI OKAANVOI R UTTEPKAEIDIOI.




2 tadlomolnon Ca mveupova e CT

v Acppadévec >1 ek oTov Ppaxu afova

OcwpouvTtal TaBoAoyiKoi.



2 tadlomoinon Ca mveupova pe CT

Adrenal
Bone

Brain




2 tadlomolnon Ca mveupova pe MRI

v TOTIKA £TTEKTACN

v' AiIRBnon pecoBwpakiov, Bwpakikol ToiXWwuaToc,
dlappayparoc, ortovOUAIKWY CWHATWYV

v
v Avadeitn AsppadEvwy

v HETAOTAOEIC
v Avddeitn meta oc , ATtap, emiveppidia



2 tadtlomoinon Ca mveupova e MRI

Usefulness of MRI for evaluation of cardiovascular
invasion: evaluation of sliding motion between thoracic
mass and adjacent structures on cine MR images

3

Results: the accuracy for the cine MRI images was 94 .4%(51/54) for evaluating
cardiovascular invasion of a thoracic mass.

Seo JS et al. JMRI 2005;22:234-241




2 tadlomolnon Ca mveupova pe MRI

Evaluation of chest wall invasion by lung cancer
using respiratory dynamic MRI

Table 1. Chest wall invasion, RD MRI versus pathclogy

Pathological Pathological Total
results: results:

invasion no invasion

RD MRI: invasion 20 7
RD MBI no invasion 0 34
Total 20 41

RD, respiratory dynamic.

Sensitivity - 20/20 (100%), Specificity : 34/41 (82.9%)

Akata S et al J Med Imaqging Radiat Oncol {2008



2 tadlomolnon Ca mveupova e PET

The role of PET-CT in NSCLC

TABLE 5
Overall Staging at CT and Integrated PET/CT in Patients with Lung Cancer

Stage | Stage |l Stage Il Total
Modality (n=71) (n = 18) (n=17) (= 106)

T 47 (66) 14 {78} (53} F0(66)
Integrated PET/CT 63 (89) 17 (24) 12 (71) a2 (87)

MNote.—Mumbers denote patients. Mumbers in parentheses are percentages.

integrated FDG PET/CT is significantly better than stand-alone

CT for lung cancer staging and provides enhanced accuracy ’
and specificity in nodal staging.

Shim SS et al. Radiology 2005; 236:1011—1019




FDG-PET/CT vs 3T MRI

Non-small cell lung cancer staging:
Comparison of PET/CT versus 3T MRI

o o
@ L |
L’ )
Y - i
"

T stage 82% 86% P=_263
(101/123) (106/123)

N stage 70% 68% P = _880
(105/150) (102/150)

M stage 86% 86% P> 99
(133/154)  (132/154)

Both PET/CT and 3.0-T whole-bodv MR imaaing appear to provide acceptable
accura~ ... vuinparable efficacy for NSCLC staging.

Whole-body MR imaging was more useful for detecting brain and hepatic
metastases, whereas PET/CT was more useful for detecting lymph node and
soft-tissue metastases.

ri A et al. Radiology 2008;248:6




3. IotoAoywk Tautomoinon
Ca lNvevuova ue Awadepikn
Boyia umo Alovikn Touoypapia
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Aoevokapkivouao.: Avooo-iotoynuixoi
Aeiktec

Cytokeratin 19 Ki67 (cell proliferation)



AmoteAéauata OadEPULIKNG
Bloyiag mveupova

-+ AKpipe1a:>907%

» TTvevpoBwpakac:15%
- Evdomveupoviknh aipoppayia:3 7



3. Avtamokplon atn Bepamela



Response Evaluation Criteria in Solid Tumors - RESIST
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Tha maost important roks for CT in
Orecology is the follow-up of tumors

b e aluats if the tusmor s grosing or
shrinking and wihether the tharapy was
wifectine or mot. Thesefos:, accuracy and
reproducibility ans key factors in fumar
g

Toewabuake turmor groarth, RECET is the

sskablished standard. The basis of RECET
is the msasursmes it of the bongest tums

diameier on an axial shm. Hosever, e
roaredation betaesn bumor size and the
masursd diamsiar is not akways cear
Additonaly, waniabions im results can
pocur winen the messus ments 3% dons
manually or as periormed by dife s
readers. symgo CT Oncology reduce:s the
wariabons in results by sutomati cally
cheoosineg the: dios withi the meximum
diams iz and apedying a constant
echinigues o defsarming the RECIST
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O akTivoAoyIKOC €AEYXOC €XEI ONUAVTIKA
©éon oto Ca Tou TveUpova Kal cUUPAAAEt:

oThv TTpwipn diayvwon

oTNV ICTOAOYIKA TAuTOTTOIiNON
oTh otadiomoinon Tn¢ vooou
Follow-up



IT

OrKOI INEMNTIKOY



Hepatocellular carcinoma
(HCC) is the most common

primary
It is strongly associated
with , from both

alcohol and viral aetiologies.
HCC constitutes approximately
5% of all cancers partly due to
the high endemic rates

of 1,


https://radiopaedia.org/articles/liver-tumours?lang=gb
https://radiopaedia.org/articles/cirrhosis?lang=gb
https://radiopaedia.org/articles/hepatitis-b-virus-1?lang=gb

W362:L 136
W 400 : L 40

W400: L 40

Arterially-enhancing liver segment 4a mass with washout
on delayed phases.

Case courtesy of Dr Natalie Yang, <a href="https://radiopaedia.org/">Radiopaedia.org</a>. From the case
<ahref="https://radiopaedia.org/cases/6870">rID: 6870</a>



Gadoxetate disodium (also known by the

tradenames Primovist™ and Eovist™) is a
hepatospecific contrast
agent, used exclusively in . Its chief use
is in hepatic lesion characterisation, i.e. assessing focal
liver lesions identified on other imaging studies.

-linear, ionic molecule


https://radiopaedia.org/articles/gadolinium-contrast-agents?lang=gb
https://radiopaedia.org/articles/missing?article%5btitle%5d=mri-abdomen-protocols&lang=gb

Gadobenate dimeglumine (also known
as MultiHance™) is an extracellular intravenous
contrast agent used in magnetic resonance imaging.

linear, ionic molecule
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MRI nmatoeldika aKlaypa@pka
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Apple-core Appearance of the Colon
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Radiographic features
One of the main difficulties in liver imaging for
metastatic disease is the high prevalence of
benign liver lesions that can be misinterpreted as
evidence of metastatic disease, thus dramatically
changing a patients stage, and therefore
tfreatment options. ~and to a
lesser degree ,are
the main sources of confusion 3. Additionally,
pseudolesions (e.g.
, /

) may further muddy the waters.
Therefore, an understanding of the various
appearances of metastatic disease is crucial.


https://radiopaedia.org/articles/hepatic-haemangioma-3?lang=gb
https://radiopaedia.org/articles/focal-nodular-hyperplasia?lang=gb
https://radiopaedia.org/articles/transient-hepatic-attenuation-differences?lang=gb
https://radiopaedia.org/articles/focal-fatty-sparing-of-the-liver?lang=gb
https://radiopaedia.org/articles/focal-hepatic-steatosis?lang=gb

CT

Liver metastases are typically hypoattenuating on
unenhanced CT, enhancing less than surrounding
liver following contrast !. If there is concomitant
hepatic steatosis, then the lesions may be iso- or
even slightly hyperattenuating. Enhancement is
typically peripheral, and although there may be
central filling in, on portal venous phase, the
delayed phase will show washout; helpful in
distinguishing a metastasis from a s
Some primaries have a tendency to produce hyper'—
enhancing metastases, including

/

, etc (see ).


https://radiopaedia.org/articles/hepatic-haemangioma-3?lang=gb
https://radiopaedia.org/articles/renal-cell-carcinoma-1?lang=gb
https://radiopaedia.org/articles/follicular-thyroid-cancer?lang=gb
https://radiopaedia.org/articles/neuroendocrine-tumours?lang=gb
https://radiopaedia.org/articles/hypervascular-liver-lesions?lang=gb

Metaotaoelc

W 400:L 40

W 400:L 40

W 400:L 40



Fig. 1—Diffusion of water molecules.

A, Restricted diffusion: cellularity and intact cell membranes. Drawing represents 1 voxel of tissue evaluated by
diffusion-weighted imaging (DWI) containing cells and blood vessel. Note water molecules (black circles with
arrows) within extracellular space, intracellular space, and intravascular space, all of which contribute to
measured MR signal. In this highly cellular environment, water diffusion is restricted because of reduced
extracellular space and by cell membranes, which act as barrier to water movement.

B, Free diffusion: low cellularity and defective cell membranes. In less cellular environment, relative increase in
extracellular space allows freer water diffusion than more cellular environment would. Defective cellmembranes
also allow movement of water molecules between extracellular and intracellular spaces.




Metaataaag DWI




MRI-CT

-Melanoma

-Renal cell carcinoma

-Islet cell carcinoma(Neuroendocrine
tumors of Pancreas
-Choriocarcinoma

-Thyroid carcinoma



Rectal cancers, although sharing many of the
features of generic . has
different preoperative imaging assessment,

with as the mainstay for ,
and distinct surgical techniques (i.e. total
mesorectal excision).


https://radiopaedia.org/articles/colorectal-carcinoma?lang=gb
https://radiopaedia.org/articles/rectal-cancer-protocol-mri?lang=gb
https://radiopaedia.org/articles/rectal-cancer-staging?lang=gb

Radiographic features
Although CT can make the diagnosis in more advanced cases, due to better
soft-tissue contrast, MRI has become the fundamental imaging modality
for evaluation and staging.
also has a role in the staging, particularly for
assessment and differentiation between T1 and T2 disease, but is not
commonly performed by a radiologist.
MRI may be performed for:
diagnosis and/or locoregional staging
helps evaluate which patients may benefit from neoadjuvant therapy
(usually ) and for evaluating poor prognostic factors
helps surgical planning
assessment of the effectiveness/response of neoadjuvant therapy
monitoring for recurrence post-therapy


https://radiopaedia.org/articles/missing?article%5btitle%5d=endorectal-ultrasound&lang=gb
https://radiopaedia.org/articles/rectal-cancer-staging?lang=gb

Ca opBou T3 agtadlo




(conventional): 70-80%
arises from proximal convoluted tubules
large uniform cells with clear cytoplasm (thus
the name and T2 appearance (see below)
highly vascular
subtype:

: 13-20%
arises from distal convoluted tubules
can be multifocal and bilateral
most common form in dialysis-associated RCC
type I: sporadic, generally good
prognosis *
type II: inherited, bilateral and multifocal


https://radiopaedia.org/articles/clear-cell-renal-cell-carcinoma?lang=gb
https://radiopaedia.org/articles/clear-cell-multilocular-renal-cell-carcinoma?lang=gb
https://radiopaedia.org/articles/papillary-renal-cell-carcinoma?lang=gb

Clear cell carcinoma




Papillary cell carcinoma

T
Measurements: P

Reglons of interest:~

ROI 1 ¥
Surface = 57.0 m"/_‘\ )
. : \

Mean = 72,2
Std vl‘ on = 17.6




Papillary cell carcinoma




Bosniak I

Description Features Workup “Yomalignanmt
noic, Im table wall

Simple cyst RAT Nil
rounc

Bosniak III Bosniak IV ) Minimally comple single t wation, thin Cass Nil
Y 9

Minimally complex thin se on, thick Ca++,

iz US or CT followup
neading followup hyperdensa on C

thick or multiple septations, mural
Rerminge . partlal nephrectonmy”®
nodule, hyperdenseon C1°

surgery (partial / total
nephrec

Clearly malignant solid mass with cystic spaces

ecystonCl toba2F st | ng critena:




Transient cell carcinoma




Transient cell carcinoma




Transient cell carcinoma




Transient cell carcinoma

W370:L 40

Evroc ekkoAmwpaToC TNC oUpodoxXou KUoTNG



Cannonball metastases refer to multiple large,
well-circumscribed, round

that appear not unsurprisingly like
cannonballs. The French terms "envolée de
ballons" and "lacher de ballons", which
translate to "balloons release", are also used to
describe this same appearance.
Metastases with such an appearance are
classically secondary to !2:

Or less common primary tumours:
2

2


https://radiopaedia.org/articles/pulmonary-metastases?lang=gb
https://radiopaedia.org/articles/renal-cell-carcinoma-1?lang=gb
https://radiopaedia.org/articles/choriocarcinoma?lang=gb
https://radiopaedia.org/articles/prostate-cancer-3?lang=gb
https://radiopaedia.org/articles/endometrial-carcinoma?lang=gb
https://radiopaedia.org/articles/synovial-sarcoma?lang=gb
https://radiopaedia.org/articles/adrenal-cortical-carcinoma-1?lang=gb

Cannonball mets-RCC

Random pattern



Random pattern
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