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SOLUNUM YOLLARI YAPISAL OZELLIKLERI

lletici bélge:

Ust solunum vyollan1 ile alt solunum
yollarimin bir kismi; nazal kaviteden
terminal bronsiollere uzanan yapilar

Gecis bolgesi:

Respiratuar bronsioller, alveoler kanal
ve keselerden olusur.
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SEKONDER PULMONER LOBUL

Intralobular ‘

interstitium

Interlobular

septa

Subpleural 1
interstitium

Secondary pulmonary lobule

\

\

Centrilobular
interstitium

Peribronchovascular
interstitium

Subplevral interstisyum:

Visseral levranin altindadar.
Akcigeri kilif gibi sarar, parankime
interlobuler septalari verir

interlobuler septa:

Sekonder pulmoner lobulleri

birbirinden ayurir.

Peribronkovaskiiler
interstisyum:

(aksiyel interstisyum)

Hilustan alveollere dogru aksiyel
iskeleti olusturur. Kuvvetli bag
dokudan meydana gelir. Normalde
radyolojik olara secilmez.
oarkoidoz, lenfanjitik  yayilim,
lenfatik hastaliklar, akc1gl$r édemi

gibi durumlarda gériiniir hale gelir @
{



Acinar artery and bronchioles
Diameter 0.5 mm
Bronchiolar wall thickness 0.05-0.1 mm

Acinus = . interlobuiar septa
0.6~1¢cm / T-__ Thickness 0.1 mm

\
>,

Lobular bronchicle
Diameter 1 mm
Wall thickness 0.15 mm

Visceral pleura
Thickness 0.1 mm

Lobular artery
Diameter 1 mm Pulmonary vein

Diameter 0.5 mm

I

A iem

Centrilobular arteries

Acinar artery sometimes visible 5-10 mm from
visible 3-5 mm from septa or the pleura

septa or the pleura

Interlobular septa
sometimes visible

T

Lobular artarles

easlly seen but

bronchioles are
Invisible

Veins visible
1-2 cm from the pleura

Airway 3 mm in diameter
B visible 3 cm from the pleura

Reid’s lobule
with 3-5 acini

Miller’s lobules
marginated by interlobular septa

Sekonder pulmoner lobiil,
akcigerin ayr bir bag dokusu
ile cevrili olan temel
fonksiyonel tinitesidir.

Akcigerlerin periferik
kisimlarinda, tabani ve
gﬁksekligi yaklasik 1-2 cm
oyutlarinda olan_polihedral
ga%da tepesi_akciger hilusuna
akan piramid sekilli bir yapi.

Merkezinde lobuler brons,
ulmoner arter dal ve santral
enfatikler bulunurken,

periferik kenarlarinda

pulmoner ven dallar1 ve
periferik lenfatikler yer alir.

Santral lenfatikler,
eribronkovaskiilerlenf
anallarina dokiiliirken

periferik lenfatikler subplevral
plexuslara drene olmaktadir.

Sekonder akciger lobulleri
birbirinden «interlobuler
septa» denilen bag doku
bélmeleri ile ayrilirlar.

Santralinde arter, brons ve
lenfatikleri saran
peribronkovaskiiler

interstisyum _ile = devamlilik
gosteren bag dokusu ise
«intralobuler septa» olarak

tanimlanir.



Acinar artery and pronchioles
Diameter 0.5 mm
Bronchiolar wall thickness 0.05-0.1 mm

e —

Interlobuiar septa

Acinus
. Thickness 0.1 mm

0.6~1cm

Visceral pleura
Thickness 0.1 mm

Lobular bronchicle
Diameter 1 mm
Wall thickness 0.15 mm

Lobular artery
Diameter 1 mm Pulmonary vein

Diameter 0.5 mm

A 1cm
: Centrilobular arteries
Acinar artery sometimes visible 5-10 mm from
visible 3-5 mm from septa or the pleura
septa or the pleura

Interlobular septa
sometimes visible

T

Lobular arterles

easily seen but

bronchioles are
invisible

Veins visible
1-2 cm from the pleura

Airway 3 mm in diameter
B visible 3 cm from the pleura

Reid’s lobule —

with 3-5 acini

A

Miller’s lobules
marginated by interlobular septa

Pulmonary lobules

Bronchioles and
pulmonary arteries

Pulmonary veins
B

Interlobular
septa



SEKONDER PULMONER LOBUL




SEKONDER PULMONER LOBUL

Normal HRCT lobuler anatomi
Sag ust lob

Siyah oklar: akciger periferindeki
interlobuler septa

Beyaz buyik oklar: pulmoner ven
dallar

Kiiciik beyaz ok: Sentrilobuler arter
nokta seklinde
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NODULLER

B- PERILENFATIK
(- RASTGELE

D- SENTRILOBULER




TORAKS BT ENDIKASYONLARI

= Yaygin akciger hastaliklarinin saptanmasai
= Anormalliklerin diger testlerden (6rn. akciger grafisi) 6nce saptanmasi

= Yaygin akciger hastaliklarinin karakterize edilmesi
= Spesifik anormalliklerin belirlenmesi

= Ayirici tani olusturulmasi
= Anormalliklerin geriye doénebilen veya donemeyen ayriminin yapilmasi
= Prognozun ongoriillmesine yardimci olunmasi




TORAKS BT ENDIKASYONLARI

= Ayirici tani ve ileri tanisal testler i¢in rehberlik
= BT bulgularn (klinik ile birlikte) yeterince tanisal olabilir
= BT bulgular1 uygun testi énerebilir
= Tomorcuklanmis aga¢ gériiniimii: balgam analizi
= Perilenfatik nodiiller veya olasi enfeksiyon:transbronsial bx
= Interstisyel tutulum:VATS bx

= Anormalliklerin zamansal degisiminin izlenmesi
= Tedaviye yanit

= Yeni semptomlari olan hastalarin degerlendirilmesi




TORAKS BT ANORMALLIKLERININ

YORUMLANMASINDA YARARLI OLABILECEK
KLINIK BILGILER

= Yas

= Semptomlarin akut ya da kronik olmasi

= Sigara oykiisu

= Maruziyetler (ilag, toz, organik antijenler)
= Bagisiklik durumu

= Bag doku hastaliklari




TORAKS BT TEKNIKLERI VE PROTOKOLLER

YCBT teknigi

Aksiyel protokol
(non-helikal)

Hacimsel protokol

Ekspiryum sonu
gorintiileme (statik)

Ekspiratuar
goriuntiileme

Tam inspiryum
0.625-1.25 mm kesit
kalinliga

Keskin algoritma
(kenar belirginlestirici)
Yiksek gantri rotasyon
hiz

Sabit mA veya otomatik
mA ayarl

Sirt listi pozisyon
Masa hareketi yok
Tam inspiryum
Kesitler 1 cm
araliklar ile
Opsiyonel olarak 1-2
cm araliklarla yuz asti
tarama

Sirt iisti pozisyon
Tam inspiryum
Toraks boyunca
ardisik gorintiiler
0.625-1.25 mm
kalinlikta
rekonstriiksiyon
Opsiyonel olarak
sec¢ilmis diizeylerde
veya hacimsel olarak
yuzikoyun tarama

Sirt iisti pozisyon
Nefesin tam
ekspiryumda
tutturulmasi
Diizeyler: aort arkusu,
karinasi, diyafram tistii

(dinamik)

Zorlu ekspiryum
sirasinda ard arda
goriintiler

0.5 sn aralarla sekiz
sekansiyel goriinti
Diizeyler: aort arkusu,
karina, diyafram usti
mA= 100 veya daha az

@



KESIT KALINLIGI

Kesit kalinliginin ¢éziiniirliige etkisi. A: Normal bir olguda standart algoritma ile degerlendirilen 5 mm kesit kalinligina

sahip toraks CT. Bir dizi dallanan pulmoner damar goriilebilir (oklar). B: Ayni tarama verileri ve algoritma ile yeniden

yapilandirilmis 1,25 mm kesit kalinligina sahip ayni seviyede toraks CT. Daha kalin taramada dallanma veya silindirik

olarak gériilen pulmoner arterler, taramada 1,25 mm kesit kalinliginda (oklar) "nodiiler" gériiniir. Céziiniirliigiin ince

kesitli goriintillemede oldukg¢a diizeldigi goériilmekte. @



HASTANIN POZISYONU/PRONE UYGULAMA

= Transient dependent density. A: Supine scan shows ill-defined opacity in the posterior
lungs (arrows). B: On a prone image, the posterior lung appears normal. Note that some
dependent opacity is now visible in the anterior lung




HASTANIN POZISYONU/PRONE UYGULAMA

= Persistent opacity in the posterior lung in a patient with mild ]imlmonary fibrosis. A: Supine scan

shows ill-defined opacity in the posterior lungs and in a subpleural region anteriorly. B: On a
prone image, the posterior lung is unchanged in appearance, indicative of lung disease.




HASTANIN POZISYONU/PRONE UYGULAMA

= Persistent posterior lung ground opacity on prone scans in a patient with scleroderma and
NSIP. A: Supine scan shows ill-defined opacity in the posterior lungs. B: On a prone 1ma%e,
the posterior subpleural lung opacity is unchanged in appearance, and the presence of true

lung disease can be diagnosed. Q




TORAKS GORUNTULEME TEENIKLERININ
RADYASYON DOZU ACISINDAN
KARSILASTIRILMASI

Yillik dogal radyasyon 2.5
Arka-6n gogiis radyografisi 0.05
Aralikli aksiyel YCBT sirt uistii (10 mm araliklar) 0.7
Aralikli aksiyel YCBT sirt tistii (20 mm araliklar) 0.35
Diisiik doz aralikli aksiyel YCBT 0.002-0.2
Hacimsel helikal YCBT sirt iistii (300 mA) 4-1
Hacimsel helikal YCBT sirt iistii (100 mA) 1-2

{
*Mayo JR, Aldrich ], Muller NL. Radiation exposure at chest CT: a statement of the Fleischner Society. Radiology 2003; 228: 15-21 @



NORMAL TORAKS BT GORONGMLER;

Arterlerin ve bronslarin
dis duvarlar diizgiin ve
keskin sinirl

Brons duvarlari brons
¢apinin 1/5’i-1/10’u
arasinda

Brons limeninin komsu
artere orani
(bronkoarteryel oran)
ortalama 0.7

Brons duvarlar farklh
boélgelerde benzer
gorunimlerde

Genellikle 1-1.25 cm
¢apinda

Interlobuler septumlar
genellikle goriillemez; ¢ok
ince

Sentrilobuler arter plevral
yuze yaklasik 5 mm
uzaklikta goriilebilir
(noktasal veya dallanan
yap1)

Sentrilobuler bronsial
brongsial goriulemez

Diizgiin ve keskin sinirl;
fisstirler ince

Birkac cizgisel veya kiicik
noduler opasite normal







MEDIASTEN ANATOMISI
VASKULER YAPILAR
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FIG. 2.1. Normal CT anatomy. Supra-aortic mediastinum. A: M, manubrium; c, clavicular head; T, trachea;

Esoph, esophagus; BCV, brachiocephalic vein; /A, innominate artery; LCA, left carotid artery; LSA, left sub-
clavian artery. B: T, trachea; RBCYV, right brachiocephalic vein; LBCV, left brachiocephalic vein; IA, innominate @

artery; LCA, left carotid artery; LSA, left subclavian artery.



MEDIASTEN ANATOMISI
VASKULER YAPILAR
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FIG. 2.2. Normal CT anatomy. Aortic arch level. A: Contrast-enhanced CT at a lower level in the same patient
as i.n Figure 2.1. T, trachea; Es esophagus; A, aortic arch; SVC, superior vena cava; Azyg, azygos arch; Prevasc,

Satey ' ' ' : . .
prevascular space containing thymus; Pretr, pretracheal space. B: Unenhanced h!g‘h-.resoluuon CTLT, trachea:
A. aortic arch; SVC, superior vena cava, Pretrach space, pretracheal space containing normal lymph nodes;
P'revsc. prevascular space containing thymus replaced by fat.




MEDIASTEN ANATOMISI
VASKULER YAPILAR

Pretrach &
Space

FIG. 2.3. Normal CT anatomy. Aortopulmonary window level. A: Contrast-enhanced CT at a lower level in the
same patient as in Figures 2.1 and 2.2A. MBr, main bronchi at the level of the carina; AA, ascending aorta;
DA, descending aorta; SVC, superior vena cava; AAA, anterior azygos arch; PAA, posterior azygos arch; Prevasc,
prevascular space containing thymus; APW, aortopulmonary window with volume averaging of superior aspect
of the left pulmonary artery. B: Lung window scan, same level as (A). The tracheal carina (carina) is visible. The
apex of the triangular prevascular space represents the anterior junction line (white arrows). The mediastinal
pleural reflections bordering the prevascular space are concave laterally. C: Unenhanced high-resolution CT
at a lower level in the same patient as in Figure 2.2B. A, ascending aorta; SVC, superior vena cava; PVS, pre-
vascular space containing thymus replaced by fat; Pretrach Space, pretracheal space contalping' normal lymph
nodes; APW, aortopulmonary window containing normal lymph nodes; LA, ligamentum arteriosum.




MEDIASTEN ANATOMISI
VASKULER YAPILAR




(b) Ligamentum
arteriosum

(@)

Brachiocephalic
artery

Phrenic nerve

Azygos vein

Superior mediastinal nodes

@ 1 Highest mediastinal
@ 2 Upper paratracheal
v

@ 4 Lower paratracheal (including
azygos nodes)

Aortic nodes

@ 5 Subaortic (A-P window)

\ @ 6 Paraaortic (ascending aorta or
; phrenic)

Inferior mediastinal nodes

@ 7 Subcarinal
& @ 8 Pareasophageal (below carina)
. @ 9 Pulmonary ligament
N1 nodes

oL 12L » @ 10 Hilar
9R ® v & @ 11 Interlobar
[®] ) ® \ \ @ 12 Lobar
/ \ \ @ 13 Segmental
@ 14 Subsegmental

Inferior pulmonary ligaments N2 any ipsilateral single digit node

N3 any contralateral or any
supraclavicular node




Table 6.2 Accessibility of lymph node stations by

different modalities.
Accessible lymph node
Table 6.1 Lymph node stations. Modality stations
Standard Superior mediastinal,
Location Station sabairinal
s tod Hiastinal nodss mediastinoscopy  Stations 1, 2, 3,4, and 7
X . Extended Aortic nodes
Highest mediastinal 1 e
tial mediastinoscopy  Stations 5 and 6
Umr; JprEchen, _ 2 Anterior Aortic nodes
Pre-vascular and .retrotrache:al 3 mediastinoscopy”  Stations 5 and 6
Lower paratracheal . VATS Superior mediastinal (right),
subcarinal, and aortic nodes
Stations 1, 2R, 3, 4R, 7. 5,
and 6
TBNA Superior mediastinal,
subcarinal, N1 nodes
Stations 1, 2, 3, 4,7, 10, 11,
and 12
TTNA Superior mediastinal
(anterior)
Stations 4L, 7. 8. and 9
EUS-FNA Left lower paratracheal,
subaortic, inferior
mediastinal
Stations 4L, 7, 8, and 9
EBUS-TBNA Superior mediastinal,
subcarinal, and N1 nodes

St_ations 1,2,3. 4,7 10,11;
and 12




MEDIASTEN ANATOMISI
LENF NODLARI




MEDIASTEN ANATOMISI
LENF NODLARI




MEDIASTEN ANATOMISI
LENF NODLARI




MEDIASTEN ANATOMISI
LENF NODLARI
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MEDIASTEN ANATOMISI
LENF NODLARI
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MEDIASTEN ANATOMISI
LENF NODLARI




MEDIASTEN ANATOMISI
LENF NODLARI




MEDIASTEN ANATOMISI
LENF NODLARI







PARANKIM
AKCIGER TOPOGRAFIK ANATOMISI

U,
@ Superior @ Apicoposterior 8 Superior
Ante




PARANKIM
AKCIGER TOPOGRAFIK ANATOMISI
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@ Superior @ Apicoposterior 8 Superior
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PARANKIM
AKCIGER TOPOGRAFIK ANATOMISI
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PARANKIM
AKCIGER TOPOGRAFIK ANATOMISI
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PARANKIM
AKCIGER TOPOGRAFIK ANATOMISI

U,
@ Superior @ Apicoposterior 8 Superior
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PARANKIM
AKCIGER TOPOGRAFIK ANATOMISI

U,
@ Superior @ Apicoposterior 8 Superior
An




PARANKIM
AKCIGER TOPOGRM'IK RNATOMISI




PARANKIM
AKCIGER TOPOGRM'IK RNATQMISI




PARANKIM
AKCIGER TOPOGRM'IK RNATQMISI




PARANKIM
AKCIGER TOPOGRBE'IK ANHTQMISI




PARANKIM
AKCIGER TOPOGRM'IK RNATQMISI




PARANKIM
AKCIGER TOPOGRM'IK RNATQMISI




PARANKIM
AKCIGER TOPOGRM'IK RNATOMISI




PARANKIM
AKCIGER TOPOGRM'IK BNRTQMISI




PARANKIM
AKCIGER TOPOGRM'IK BNRTQMISI




PARANKIM
AKCIGER TOPOGRM'IK BNRTQMISI




PARANKIM
AKCIGER TOPOGRM'IK BNRTQMISI




PARANKIM
AKCIGER TOPOGRM'IK RNATOMISI




PARANKIM
AKCIGER TOPOGRAFIK ANATOMISI

RIGHT LEFT
Upper Lobe Upper Lobe Lower Lobe
@ Apical @ Apicoposterior @ Superior
@ Posterior Anterior Anteromedial
Anterior @ Superior lingular © Lateral
Middle Lobe Inferior lingular Posterior

@ Lateral

Medial




Temel radyolojik paternler
Noduler opasiteler Retikiiler opasiteler Yogunluk artimi ve azalmasi

. o A- Interlobuler septal Yogunluk artimu:
é;f:ﬁfl 1z-k::11:dal dagihm: kalinlasma: A- Buzlu cz.:lm opasiteleri
yevyg Diizgiin-noduler-diizensiz Akut-kronik
]_3-.G6riini'1m gte.nuasyon: B- Balpetegi B- Konsolidasyon
Iyl sinirli-belirsiz sinirh Akut-kronik-fokal

C- Diizensiz retikiilasyon:
Parankimal bantlar

C- Akciger yapilarina gore

dagilim: Subplevral cizgiler 5 :

Perilenfatik-sentrilobuler- Traksiyon BE quunluk azalmasu:

rastgele A- Amfizem
Sentrilobuler-panlobuler-
paraseptal

B- Mozaik perfiizyon
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