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Lekcljas meérki

« Plausu véza rdiologiskas izmekléSanas metodes

* Plausu vézu formu diferencésana ar
radiologiskam izmekléSanas metodém

« Plausu vézu TNM Kklasifikacijas ilustracija




The "epidemic” of lung cancer mortality has been identified as a
major health 1ssue confronting both developed and developing
countries. In 2000, over one million people died from lung cancer
worldwide; 53% of these deaths occurred in the more developed
countries, the remaining 47% 1n the less developed countries
(GLOBOCAN, 2000). Overall, women accounted for just

over a quarter of all lung cancer deaths. Estimates suggest that by

2030, all tobacco-related mortality, including lung cancer, will reach
around 10 million deaths per year, with the greatest increase coming
from the less developed countries (Jha et al., 2002).




Site Number of deaths (000s) Proportion of total (%)
Both sexes

Trachea, bronchus, and lung 1,201.1 17.1
Stomach 836.2 11.9
Colon and rectum 607.3 8.7
Liver 605.9 8.6
Breast 468.9 6.7
Oesophagus 431.2 6.1

Lymphomas and multiple 332.3 4.7
myeloma

Mouth and oropharynx 319.6 4.6
Prostate 263.6 3.8
Leukaemia 260.1 3.7
Cervix uteri 259.6 3.7
Pancreas 222.6 3.2
Bladder 177.4 2.5
Ovary 128.6 1.8
Corpus uteri 72.9 1.0
Melanoma of the skin 65.1 0.9

Global and regional estimates of cancer mortality and incidence by site: Il. results for
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Trachea, bronchus, and 877.3 22.5
lung

Stomach 512.0 13.2
Liver 414.9 10.7
Colon and rectum 311.8 8.0
Oesophagus 273.6 7.0
Prostate PACEN) 6.8
Mouth and oropharynx 222.4 5.7

Lymphomas and multiple 168.6 4.3
myeloma

Leukaemia 145.3 3.7
Bladder 123.9 3.2
Pancreas 117.0 3.0
Melanoma of the skin 35.1 0.9

Global and regional estimates of cancer mortality and incidence by site: Il. results for

the global burden of disease 2000
Kenji Shibuyai, Colin D Mathers1, Cynthia Boschi-Pinto2, Alan D Lopez1 and Christopher JL Murray3
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Females

Breast 466.3 14.9
Stomach 324.2 10.4
Trachea, bronchus, and lung 323.8 10.4
Colon and rectum 295.5 9.4
Cervix uteri 259.6 8.3
Liver 191.0 6.1

Lymphomas and multiple 163.7 5.2
myeloma

Oesophagus 157.6 5.0
Ovary 128.6 4.1
Leukaemia 114.7 3.7
Pancreas 105.6 3.4
Mouth and oropharynx 97.2 3.1
Corpus uteri 72.9 2.3
Bladder 53.5 1.7
Melanoma of the skin 30.1 1.0

Global and regional estimates of cancer mortality and incidence by site: Il. results for

the global burden of disease 2000
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2Family and Community Health/Child and Adolescent Health and Development, World Health Organization, Geneva, Switzerland
3Executive Director, Evidence and Information for Policy, World Health Organization, Geneva, Switzerland

BMC Cancer 2002, 2:37 doi:10.1186/1471-2407-2-37




= Radiologiska izmekléSana
* Bronhoskopija
= Transbronhiala biopsija

= Krépu citologiska analize

* Transtorakala biopsija
» Torakoskopija

» Mediastinoskopija

= Torakotomija




= KrliSu kurvja parskata
rentgenogramma

= Datortomografija

» Magnétiska rezonanse
» Endoskopiska ultrasonoskopija
» Positronu emisijas tomografija




Plasi pieejama metode

Biezi izvéles izmeklésanas metode
PA; LL projekcijas

Nakosie izmekléjumi nepieciesami




Datortomografija

 Plasi pieejama metode

 |zmekléjums aksiala plakné (2,5 -10 mm)
ar multiplanaram (3D) rekonstrukcijam

» uzlabo jaunveidojuma diagnostiku par
infiltraciju pleira un videné

= var veikt virtualo bronhografiju
* Planu slanu rekonstrukcijas spirales DT

skenésanas rezima
* uzlabo mazu veidojumu (<5mm) diagnostiku




 |espé€ja izmeklét visu krasu kurvi un
virsnieres

 Var veikt augstas rezollcijas skenésanu

e Var veikt dinamisko izmeklesanu ar i/v
kontrastvielas ievadisanu

» nosaka infiltraciju videné

» nosaka plausu saknu un videnes
limfadenopatiju

= diferencialdiagnostikas nolikos
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Datortomografija
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Winer-Muram H T Radiology 2006;239:34-49




Datortomografija

Winer-Muram H T Radiology 2006;239:34-49
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Winer-Muram H T Radiology 2006;239:34-49




Multiplanars izmekléjums

Labaka miksto audu izskirsanas spéja
neka DT

Plausu véza gadijumos noderiga, lai

izvertétu iesp&jamo infiltraciju krasu kurvja
siena, diafragma, videné

Var atskirt limfmezglus no asinsvadiem
“plismas fenomena’ rezultata




Magneétiska rezonanse

* MR ir precizaka izmeklésana, lai atskirtu
rezektablu plausu vézi no nerezektabla
VEza

» Kontrastvielas pielietoSana var uzlabot

diagnostisko precizitati

* Nepilnibas salidzinot ar DT
» [énaks izmekléjums
» elposSanas artefakii
» zemaka izskirsanas spéja
= jerobezota informacija par plausu
parenhimu







Pancoast’s Syndrome
Brachial plexus

(arm and

shoulder pain)

Sympathetic trunk,
(Horner's
syndrome)
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Stadijas noteiksanai

Véza prolongétas augsanas noteiksanal
Solitaru plausu mezglu noteiksanai un
diferencialdiagnostikai

Terapijas monitorings
Arstésanas planosanai

PET studies
Prof. Dr. R. P. Baum
Zentralklinik Bad Berka

Bad Berka, Germany




Plausu vézis. CT =T3 N
PET stadija T3 NO MO — histologiski apstiprinata pT3 pNO




FDG-PET vs. CT: N-klasifikacija nesikstnu vézim

sROC-Curves for Prospective Studies

PET is more accurate than
CT for N-Staging of NSCL.

— PET prospective
— CT prospective

= PET studies

x CT studies

Baum et al. Q J Nucl Med Mol Imaging 2004; 48: 119- 142



Plausu véza M-stadijas noteiksana
All metastases FDG PET

(Bury 1997, Lonneux 1998, Marom 1999, Valk 1995)

m ET Morphologic Imaging

Specificity 97 + 1 % 81+ 3%

Adrenal metastases
Boland 1995, Bury 1997, Erasmus 1997, Marom 1999

N L L

Brain metastases (low sensitivity)
(Bury 1997, Griffith 1993, Larcos 1996, Marom 1999)




= Adenokarcinoma
» Bronhoalveolars vézis
= Adenoskvamozs véezis
= Plakansidnu vézis

= STkSUNuU vézis

= Karcinoids
= | jelSUnu vézis




31% no visiem plausu véziem

Parasti periferi lokalizéti

4% redzami destrukcijas dobumi

Plausu saknu un videnes limfmezglu iesaiste

procesa ir redzama 51% gadijumos

Jeremy J. et al. Solitary Pulmonary Nodules: Part I. Morphologic Evaluation for Differentiation of Benign and Malignant Lesions
Radiographics January 2000 20:1 43-58




DT

* “matéta stikla” simptoma veids - aug |énam
(dubultosanas laiks < 1gads)
« Miksto audu veidojums - aug atri

(dubultosanas laiks > 1gads)

Jeremy J. et al. Solitary Pulmonary Nodules: Part I. Morphologic Evaluation for Differentiation of Benign and Malignant Lesions
Radiographics January 2000 20:1 43-58
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2-10 % no visiem plausu véziem
Uzskata par adenokarcinomas paveidu
41% - viens miksto audu veidojums

36% - multicentriski mezgli vai difliza saslimSana
22% - lokala plausu infiltracija

Jeremy J. et al. Solitary Pulmonary Nodules: Part I. Morphologic Evaluation for Differentiation of Benign and Malignant Lesions
Radiographics January 2000 20:1 43-58
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2% no visiem plausu véziem
Parasti periferi lokalizéti

Apmeéram puse no tiem tiek diagnosticéti 1-3 cm
liel]

3% redzami destrukcijas dobumi
Perifokala fibroze ir redzama 50% gadijumos

Jeremy J. et al. Solitary Pulmonary Nodules: Part I. Morphologic Evaluation for Differentiation of Benign and Malignant Lesions
Radiographics January 2000 20:1 43-58







30% no visiem plausu véziem
Parasti centrali lokalizéti
Diagnosticé > 4 cm lieluma

82% redzami destrukcijas dobumi

lemesls segmentarai vai lobarai plausu atelektazei

Jeremy J. et al. Solitary Pulmonary Nodules: Part I. Morphologic Evaluation for Differentiation of Benign and Malignant Lesions
Radiographics January 2000 20:1 43-58



















30% no visiem plausu véziem

Atri metastazé plausu saknu limfmezglos un
videnes limfmezglos

Diagnosticé > 4 cm lieluma

Destrukcijas dobumi reti redzami

Jeremy J. et al. Solitary Pulmonary Nodules: Part I. Morphologic Evaluation for Differentiation of Benign and Malignant Lesions
Radiographics January 2000 20:1 43-58
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1% no visiem plausu véziem
Vairak centrala lokalizacija
Diagnosticé >2,5 cm lieluma

Var bt lokalizéts endobronhiali

26-33% redzami kalcinati
lemesls plausu atelektazém un pneimonijam

Jeremy J. et al. Solitary Pulmonary Nodules: Part I. Morphologic Evaluation for Differentiation of Benign and Malignant Lesions
Radiographics January 2000 20:1 43-58







9% no visiem plausu véziem
Aug |oti atri
Diagnosticé >4 cm lieluma

Atri metastazé

Jeremy J. et al. Solitary Pulmonary Nodules: Part I. Morphologic Evaluation for Differentiation of Benign and Malignant Lesions
Radiographics January 2000 20:1 43-58
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* Peribronhialas lokalizacijas veidojumi apméram
1 cm lieluma

Edinburgh, KJ et al. Multiple Pulmonary Nodules in AIDS: Usefulness of CT in Distinguishing among Potential Causes.
Radiology February 2000 214:2 427-432
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Edinburgh, KJ et al. Multiple Pulmonary Nodules in AIDS: Usefulness of CT in Distinguishing among Potential Causes.
Radiology February 2000 214:2 427-432




Solitari plausu veidojumi

Malignant Primary pulmonary carcinoma

Adenocarcinoma, squamous cell carcinoma, bronchioloalveolar cell
carcinoma, small cell carcinoma

Primary pulmonary lymphoma

Primary pulmonary carcinoid

Solitary metastasis
Melanoma, osteosarcoma, testicular cancer, breast, prostate, colon
renal call carcinoma

Hamartoma, chondroma

Arteriovenous malformation

Fibroma

Neural tumor (schwannoma, neurofibroma)

Sclerosing hemangioma

Granuloma
Mycobacterium tuberculosis
Fungal (Histoplasmosis, Coccidioidomycosis, Blastomycosis,
Cryptococcosis, Aspergillosis)
Dirofilaria immitus
Bacterial (Nocardia, Actinomycosis, round pneumonia)
Measles
Abscess
Septic embolus

Sarcoidosis

Lipoid pneumonia
Amyloid

Subpleural lymph nodule
Rheumatoid arthritis
Wegener granulomatosis
Pulmonary scar

Infarct

Bronchogenic cyst
Bronchial atresia with mucoid impaction
Sequestration

Skin nodule
Rib fracture
Pleural thickening, mass or fluid

Winer-Muram H T Radiology 2006;239:34-49




Solitari plausu veidojumi

 Solitaru plausu veidojumu (SPV) diagnostika ir
kompleksa

« SPV ir apals vai ovals veidojums mazaks par 3
cm diametra, kuru pilntba apnem plausu
parenhima un nav redzama plausu atelektaze,
pneimonija vai saknu un videnes limfadenopatija

Winer-Muram H T Radiology 2006;239:34-49
Midthun DE, Swensen SJ, Jett JR. Approach to the solitary pulmonary nodule. Mayo Clin Proc 1993; 68: 378—385.




Solitari plausu veidojumi

20-30 % plausu vézu izskatas ka SPV

Densrty' Stddev [HU] 45 65

Marchiano A et al. Radiology 2009;251:919-925




Solitari plausu veidojumi

Marchiano A et al. Radiology 2009;251:919-925
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| abdabigi SPV

Vecums <35 gadiem

NERINELGIE]S

Nav citas ekstratorakali jaunveidojumi
Nav novérota augsana divu gadu laika

SPV satur taukaudus vai labdabiga tipa
kalcinatus-centrali lokalizétus, kukuriizas grauda
formas, laminétus




L abdabigi SPV DT

DT labak diagnosticé taukaudus vai kalcinatus
SPV

22-38% SPV, kuriem plausu parskata
rentgenogramma nebija redzami kalcinati DT tos
diagnosticéja

_abak izvertét plausu saknu un videnes
iImfmezglus

Peéc kontrasta izmekléjumos, blivuma
pieaugums <15 Hv




Maligni SPV

* Lielums >3 cm - 93-99% maligni

= Veidojumi ar “spikulainam” konttram —
88-94% maligni

= Veidojumi ar gludam kontlGram— 11% maligni

= Anamnézé smékésana




Maligni SPV DT

DT diagnosticé kalcinatus — ekscentriski
lokalizétus, punktéti

Var bat “Pleirala kajina”
Plausu saknu un videnes limfadenopatija

Péc kontrasta izmekléjumos, blivuma
pieaugums >15 Hv




Solitari plausu veidojumi

Benjamin M S et al. Radiology 2003;226:489-493




Solitari plausu veidojumi

Benjamin M S et al. Radiology 2003;226:489-493




Solitari plausu veidojumi
FDG - PET

» Diferencialdiagnostikai
= Stadijas noteiksanai

= Visa kermena skrinings




SPV
Adenokarcinoma

DT: SPV laba augsdaiva (1.5 cm, 4 ménesu laika nav izmainu lieluma)
FDG PET: hipermetabols veidojums laba augsdaiva (2 cm, SUV 2,8)

Histologija: Adenokarcinoma, nav metastazu

Onco1055



Rabdomiosarkomas metastases — DT vs. PET
DT Sept. 2001: ,,nespecifiska infiltracija“ kreisa augsdaiva (S3)
péc metastazes rezekcijas S2 (laba augsdaiva) 2001 septembri

DT 2002 februaris:
veidojums palielinajies lidz 2,5

DT 2001 septembris:
nespecifiska infiltracija kreisas
plausas S3 nav tipiska
metastazei

PET Febr 2002:

2 metastazes

S1 laba plausa
un S3 kreisa plausa




Prospektivs multicentrisks petijums
ICP

FDG - PET 88 % precizitate diagnosticéjos SPV

FDG — PET 98 % jutiba nosakot malignus SPV

Mazi SPV ( < 1.5 cm) precizi tiek diagnosticeti




Centrals plausu vézis

= Aiz véza veidojas plausu atelektaze vai
lekaisums

= DT var redzét gaisa bronhogrammas

= 40 sec. — 2 min péc I/v kontrastvielas
levadisanas plausu audu paaugstina
blivumu, véza audi aizkavéejas
Konrastvielas krasana

r vérojama saknu un videnes
imfadenopatija




Hypermetabolic
residual lung cancer

-

. “Enlarged, ametabolic
U adrenal gland

NSCLC after neoadjuvant Chx (CT stage: M1adrenal)

Persistent, vital lung cancer. Benign adrenal adenoma




Adrenal metastasis of NSCLC (G3) after pneumonectomy.







TX Vezis apstiprinats bronhu sekréeta, bet nav redzams
rentgenologiski, DT, bronhoskopiski.

TO Nav noradijumu par vézi.
TIS Karcinoma in situ.
T1 Vezis ir 3.0 cm vai mazaks garakaja izmeéra,

aptverts ar plausu audiem vai visceralo pleiru, un nav
noradijumu par invaziju lobara bronha




UyBico S J et al. Radiographics 2010;30:1163-1181




T2 Vézis ir lielaks par 3 cm, vai vézis ir jebkada izméra,
kurs infiltré visceralo pleiru, vai aiz kura veidojas
atelektaze,obstruktiva pneimonija. Bronhoskopiski vézis
vérojams ne tuvak ka 2 cm distali no karinas.




UyBico S J et al. Radiographics 2010;30:1163-1181

Tumors 4,9 cm




UyBico S J et al. Radiographics 2010;30:1163-1181

Centrals tumors + atelektaze




A

Endobronhials tumors

UyBico S J et al. Radiographics 2010;30:1163-1181




T3 Jebkura izméra vézis, kurs infiltré krtsu kurvja sienu,
diafragmu vai mediastinalo pleiru, perikardu, bet bez
sirds, lielo asinsvadu, trahejas, baribas vada, skriemelu
kermenu infiltracijas. Vézis, kurs lokalizéts ne talak ka 2

cm no karinas, kura rezultata nav plausu atelektazes vai
pneimonijas.




UyBico S J et al. Radiographics 2010;30:1163-1181
Endobronhials tumors ne talak lokalizéts ka 2cm no karinas




UyBico S J et al. Radiographics 2010;30:1163-1181 Tumora ieaugéana pleiré




UyBico S J et al. Radiographics 2010;30:1163-1181

Tumors 7 cm




UyBico S J et al. Radiographics 2010;30:1163-1181 Satelita mezgli




T4 Jebkura izméra vezis, kurs infiliré apkartéjas
anatomiskas struktdras, maligns pleirals un perikardials
skidrums, vai satelita mezgli.




HyBico S J et al. Radiographics 2010;30:1163'1181Fumora infiltracija krasu kurvja siena. Satelita mezgli




Brachiocephalic

(innominate) a.-,

12,13.14R)

Phrenic n. |

Ligamentum

7 arteriosum

Superior Mediastinal Nodes

1 Highest Mediastinal

@ 2 Upper Paratracheal

@ 3 Pre-vascular and Retrotracheal

© 4 Lower Paratracheal
(including Azygos Nodes)

N: = single digit, ipsilateral
N, = single digit, contralateral or supraclavicular

Aortic Nodes
@ 5 Subaortic (A-P window)

@ 6 Para-aortic (ascending
aorta or phrenic)

Iinferior Mediastinal Nodes

@ 7 Subcarinal

(O 8 Paraesophageal
(below carina)

@ 9 Pulmonary Ligament

N; Nodes

O 10 Hilar

11 Interlobar

© 12 Lobar

© 13 Segmental
© 14 Subsegmental




MO Nayv attalas metastazes

M1 |Ir attalas metastazes




Bullitt E et al. Radiology 2007;245:824-830




Attalas metastazes

Bullitt E et al. Radiology 2007;245:824-830




TNM Kklasifikacijas nepilnibas

TNM Kklasifikacija pilntba nevar ietilpinat dazus
klTniskos gadijumus
= sinhroni multipli tumori
= partraukti tumoru fokusi viscerala vai
parietala pleira
» bronhoalveolars véezis




PET nozime Nesiksunu véza diagnostika
Limfmezglu izmeérs un véza metastazesanas

Limfmezglu izmeérs nav precizs raditajs metastazu esamibai taja!

lidz 1 cm >1lidz2cm > 2 lidz 4 cm

38 % metastazes BN NG EREr R N AU E R EV LS

62 % iekaisums 39 % iekaisums |16 % iekaisums

Data from Miiller K.-M. Radiologe 2004




Sledziens

« DT ir” zelta standarts” plausu veza
diagnostika, stadijas noteiksana, arstésanas
IzsekoSanai

» Papildus informaciju par vézu stadiju un

arstésanas rezultatiem sniedz MR, PET,
Scintigrafija, ultrasonografija
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