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-

TR SRS R SYE S RSB

fifi%h #% (Pulmonary Tuberculosis) RmFAE MBEGYEZH, B-FEFMEFNIRHEDAG LI ERT FinEhE
filistiiz . SERIVERTAE %, DLAC B AR BA A OF SRAE SR BE. (A M55 RS . AR IR SRVE IR . AR S SR IR )
VNSV E LA AL EE

YRS PESRAE (Bronchiectasis) &5 —HAEF AL HIAN FE. BB RIA (WBZEE tree-inbuds pattern)
HHRNTE R Y, e B S R (U Kartagener symdrome) FHEE, 18 LU0 H AR 18 R 0 SR YL,

BRI T A SRR 26 (DPB) e — Ml B BUSER e m 2 lr, B8 LR A SRS TETR

fliFEERE % (Pulmonary Cryptococcosis) FHIBH R JEE /Ml 5l i o JBé 4k (Aspergilloma/Mycetoma/Fungal infection) 2
TEZ G H P . 18 8N H R B E R 1B s 5 2 b BBV, Rl @S R AT RN EREESE (ball  in
hole) »

Mgt % (PJP) mERMAIEE HI, HEIAMERER />, (HA] g8 BT e s 5 80 A # .

HoAb IR 2 B E SR GE AR 2 W 4. Bt g, RS . ez B Bge (NTM) « iliieE . IR A
Mdescending mediastinitis. i8SEHHN Al &gk 25 AN [F)E 1Y 1) JB6 G N LA <50 1) 32 B B3 A S5 0E o



Common patterns of infection

Iy EE B 4L (Alveolar process /Consolidation)
B IE AR 5% (Ground Glass Opacity, GGO)

44587 (Nodules)

7 (Cavities)

. [ M9 55 (Interstitial pattern) (FREEGGO HA&)
. SCHRE PSR (Bronchiectasis) (H ELKGLAHR)

8 S (Tree—inbud)  (FRANAISORE NG/ 45 %)
SRR 52 (Miliary pattern) (ERVEH:/NEER)

J

O 1 O Ul B W DN



Consolidation:
Alveoli completely filled with pus, blood,
or edema fluid, all are white on CT.

Normal air-filled
alveolus, black on CT.

Ground Glass Opacity:
Alveoli partially filled with pus, blood,
or edema fluid, all are gray on CT.

Ground glass
opacity

Normal lung Ground glass Consolidation

Thrombus
left lower
lobe artery

Blood vessel

https://www.grepmed.com/images/13949/glass-

pulmonary-lung-chestct-pathophysiology




Bacterial Infection

Typical pattern: JHijEM:E &1L (Consolidation) FE&H 28 a8 ML

Distribution: & RHIANEEM: (Lobar) B s E M (Bronchopneumonia/Lobular) 43ffiie K
M i 48 38 5 FHStreptococcus pneumoniae B¢Klebsiellapneumoniae 5|z,

Klebsiella i HHRFEEEVolume expansion, (Fisff F#FFHBulging fissure sign.
SORE R BIR LN, S EREE A

https://radiopaedia.org/




Bacterial Infection

B flvs. SO AN VRN R A E.

PFEEAE: Lung abscess, 5218 EE2Hithick wall cavity, #fEAHair fluid level. &
(Empyema) W27 RAFSEE, FIiLAloculated pleural effusion. B AHEZE (Septic
emboli) HH R Abilateral, multiple nodules w or w/o cavities, fs BSR4 HEFZHE I,
HAbANE: Nocardia FlActinomycosis WA 5| MY, W] BE RS,

Contrast-enhanced CT % HRFHLHFIEAE (Wempyema, abscess) . w4y
consolidation or atelectasis, PLMTEBHIARTE R EAERFFRALE 2 & .

25

https://radiopaedia.org/



Viral Infection

A BIEEIREEE (GGO) R EetEim R i H RaRI, JCHAE %
TheeIE W & . TR B 2 B n] R I Ayinterstitial pattern or consolidation,
Jr#i: Often bilateral, A]PAAEdiffuseGGO B¢patch. COVID-19 FECXR L

FH A HARS R, W akE. #A. THEPRZR . HRCT COVID-19
A HGGO FEEL.



Viral Infection

KrERIL: VB (Influenza) B] HLGGO with patch consolidations isAA
/NG, RSV fEREZ R, W ARER LM, 1l Rtree-inbud
pattern. CMV fEREAEHE ZH, HAZMIARIEY GGO, nRefEA ThE
TRV -

VRIS /NG BRI T e R B SRR P 4% (miliary pattern)

CT: ground glassopacities



Fungal infection

HE R G R 25, BRI IR ae fEdE & fa £ iR RE .
Pneumocystis jirovecii Pneumonia (PJP): UF=ZiA i A48 (U
AIDS) . &ML AZ R I AEEMRIZEGGO , A Crazy-
paving pattern. PEEKE A (Cryptococcosis) : R] F IR A4E E 5l
B VE/NGE R (miliary pattern) . PR A2 (WERIEHR)



Fungal infection

Aspergillosis:

¥ % 8 (Aspergilloma/Mycetoma) : UfE5AREAF 1S (Wold TBHISHE) N, UG 2IHERIEEIR, KMERA
"Ball-intole” sign. R AHIEINREIE R

REEVENMEN N (Invasive Pulmonary Aspergillosis, TPA) : FELFLAERE A LE (g A MERIL T
HH1%2) . FHICT FRIIW HHalo sign GEETFEFIGCO) « A RIAAAETREEN. 2HFaSm ERER. &2
BREFE DS antigenBlfHEE,

T P il %% B 9 (CPA) : fAAEZEw or w/ o aspergilloma, 5215 fprogressive change, A MTHE /B4 HE
R

%% A 45 87 (Aspergillus nodule): solitary or multiple nodules (K3cm), FJEEFEF central cavity.

I ST SR I AR RS (ABPA) @ 5 A Hasthmali 53, #2144 7] Hproximal or central bronchiectasisAlffifi
IR (A RAAEZE) .

Hop YL n] g & ¥ consolidationsFcavitation.



MRS R R LA BNt o

1. Pattern: F 25214 Zconsolidationss GGO. nodules.
cavitation. miliary nodules. bronchiectasis, mixed.

2. Distribution:unilateral vs bilateral? Focal or diffuse? Location?
isEalveolar (BSfiliE/2) iB&bronchovascular (WSCRE G BY
interstitial pattern?

3. Sign: /&5 Hairbronchogram. bulging fissure. tree—inbud.
halo sign. ball-inhole. Crazy—paving .

4. Clinical Hx I NG iRkRE (e ) . 4Fiy. systemic disease. fiE
RS TRTEEE SEE .




MRS R R LA BNt o

Differential diagnosis:

BT E: B IR i VA

B0 66O BREIEMERSE: Fe RN R R B BRI A (PJP, CMV) o & & S ROIRREH P JP vs. CMV o
Cavitation: #ijpI2HiEZ, EATMTHETIB. Mk EE) . NTM . JEGE. BRE) . fEEREERE.

AEET B ARG R HBIEIETB. NTM . HE FEEKRE . WEASE) . BuitiiesE RN . SeR e esoiRE, 5
JROEE ) A B .

RIS P/ NGE BT SERLIR) : TR B ESERMETB . FUeEE (PEPKE. Histoplasmosis). W &E. Nocardia. DPB. TB /&
&V B S A E2

SCREWGRAA RIS HERAE OCHENTM MAC) BUE T (ABPA) AR,

Empiric treatment:

MRS B T RERIR I REAE3) (RIIER vs. Jieg vs. HIE vs. fRIBENE) BHEPUER. PURBEYEIIHEEY . EHARSAE
PERT 2y, KBt B A R R Rk, HRE AR ALHEMCCO, MR EPIP MCMV REESE
o RIS H G Rr e AR AUy, R MR IR B8 1 T AR M A T A B ME TR A R (WRBETPA 28 TIUMEIZEYD)




=¥ e NV ARA =T = P AN 1T — \
=GR A BV EE S iE RS
BHERE, G FRED ASE SRR, SRl SN R Rk RE. 7
mn, ERZEIDhEE IEE R AT, BT E RRAE, MERZEIRIKTE,
BIfF2GGO BUAMAIRIE N, WG EE ARG, WPJP. CMV &Y
1% B8 Mk L T R g




Pulmonary Infections

(1) Detection of infection: CxR -> CT chest

(2) Differentiation: infections? Non-infectious lung disease?
(3) Infection: complications

(4) Specific pathogens: Chronic fibrocavitary disease



Early Chest Computed Tomography Scan to Assist Diagnosis and
Guide Treatment Decision for Suspected
Community-acquired Pneumonia

Claessens 2015, AJRCCM
CxR positive -> CT negative in 1/3

CxR negative -> CT positive in 1/3
|

Included in the analysis
(n=319)

4 Y 4

Before CT scan emergency
physicians CAP probability

Definite CAP: 143 (44.8%)
Probable CAP: 118 (36.9%)
Possible CAP: 54 (16.9%)
Excluded CAP: 4 (1.2%)

After CT scan emergency
physicians CAP probability

Definite CAP: 162 (50.8%)
Probable CAP: 35 (10.9%)
Possible CAP: 30 (9.4%)
Excluded CAP: 92 (28.8%)

After CT scan adjudication
committee CAP probability

Definite CAP: 150 (47.0%)
Probable CAP: 28  (8.7%)
Possible CAP: 36 (11.3%)
Excluded CAP: 105 (32.9%)

Am J Respir Crit Care Med 192, 8, 974-982, 2015




Occult Pneumonia










The Blue Protoco

Looks for six clinical conditions:

1. Pulmonary Edema 4. COPD/Asthma
2. Pulmonary Embolism 5. Pneumothorax
3. Pneumonia 6. Pleural Effusion







Lung sliding
(upper and lower BLUE points)

Present Any Abolished
B-profile A-profile CA_}/) E,oc;irle B’-profile A -profile

Sequential - With Without
venous analysis lung point lung point

./ \ Need for other

Thrombosed vein Free veins diagnostic
modalities

PLAPS point

Positive Negative

e




(2) Differentiation: infections? Non-
infectious lung disease?

® (1) Septal thickening (4%)
® (2) Nodule patterns (&)
® (3) Consolidation patterns (Ifi)




Normal Secondary Lobular Anatomy

Bronchioles
(wall thickness 0.15 mm)

Pulmonary arteries

V' (1 mm)

Pulmonary veins
+ Lymphatics
(0.5 mm)

Visceral pleura
(0.1 mm)

R A

Interlobular septa
(0.1 mm)

1cm

Centrilobular Disease

Bronchioles

N

Pulmonary arteries

Interlobular
septa

Centrilobular
nodules 1cm

Perilymphatic Disease

Peribronchovascular
nodules — 5,

Interlobular
septum

Subpleural 1cm
nodules

Bronchiolar Disease

Bronchioles Pulmonary arteries

Interlobular
septa

Tree-in-Bud Tem

Random Nodules

Bronchioles :
Pulmonary arteries

Interlobular
septa

Feeding
vessel 1cm



(2) Differentiation: infections? Non-
infectious lung disease”?

W Septal thickening

¥ Nodule patterns

® Consolidation patterns -




CT pattern: interlobular septal thickening
(dominant)

Secondary lobule

/ 7/7 /;AR{M cm

Pleura

Expanded interlobular

/ lymphatics
o\




CT equivalents of E.
Radiographic Kerley-B Mf o
lines 8




CT pattern: interlobular septal thickening

Common: non-infectious
=> Congestive heart failure
=> Lymphangitic carcinoma
=> Acute eosinophilic pneumonia
=> Drug reaction
Infections: rarely dominant or diffuse
— Hantavirus (if cardiac dysfunction present)
= Rickettsia diseases
(Common: Scattered thickened septa intermixed with other opacities)



Lymphangitic carcinomatosis Acute eosinophilic pneumonia



e

»
Pneumonia




(2) Differentiation: infections? Non- -
infectious lung disease”?
W Septal thickening

¥ Nodule patterns
® Consolidation patterns



Secondary Pulmonary
Lobule

Smallest unit of lung
marginated by connective

tissue
Airways

1.0-2.5 cm in diameter

Fundamental unit of lung
structure

Lymphatics

. Thin-section CT of the secondary pulmonary lobule: anatomy and the

image--the 2004 Fleischner lecture. Radiology 2006; 239:322-338



Secondary Pulmonary
Lobule

Polygons;
Central:

=> arteries, airways, and lymphatics;
Interlobular septa:

= the veins and lymphatics

Lymphatics: both in the | Lymphatics
interlobular septa and at the center

Webb WR. Thin-section CT of the secondary pulmonary lobule: anatomy and the

image--the 2004 Fleischner lecture. Radiology 2006; 239:322-338



Do they touch the pleura?

Three Patterns of nodules:
Centrilobular: spare pleural surfaces
Random: Both touch the pleura
Perilymphatic: Both touch the pleura

The most important question (the key): Do they touch the pleura?
= No! -> centrilobular nodules -> small airway diseases!
= Yes! -> Random or perilymphatic nodules!



CT pattern: Centrilobular nodules

Centrilobular Nodules
Ground Glass

Centrilobular Disease

/7/

Pleural surfaces spared




CT pattern: Centrilobular Ground Glass nodules

Non-infectious disease: common
Hypersensitivity pneumonitis
Respiratory bronchiolitis
Pulmonary hemorrhage/pulmonary vasculitis

Centrilobular Disease




with “Tree in Bud” (TIB)

Pleura 4

L
&

Pleural surfaces sparéd




== (Tree-in-bud pattern)
SRR Al SORVE R S M FL 1o i s v i T SR T o i B G, AE CT |
R IR B BIRUIR i B O /N BE NS BN BOIRSR IR RS, TR S 2 IR o

SRR MBI 1815 R R A S R RO ¢, % LR et
WA WA AR R . s S BRI

Tree-in-bud sign

» Multiple centrilobular nodules arranged 1n a linear branching

pattern.
« DDx: NTM, atypical pna, viral bronchiolitis, aspiration
pneumonitis

05:02:00 37



CT pattern: TIB \
Centrilobular nodules \

Mycobacterial
Bacterial: H. influenza

Mycoplasma —usually adults
Viral (RSV, Parainfluenza, Influenza,

Human Metapneumovirus)



CT pattern: TIB
Centrilobular nodules

Viral

Radiologic pattern may be dominated
by bacterial co-infection

Influenza
RhanV”'US |nfeCt|0nS Bronchiolar Disease

————  Rhinovirus + Phneumococ



CT pattern: Soft tissue Centrilobular
nodules

4-7 mm
(heterogeneous)

Pleural surfaces spared




CT pattern: Soft tissue Centrilobular
nodules

W Soft tissue centrilobular nodules: Bigger size
¥ Heterogeneous in size

m Patchy

® Common in infections:

= Acinar consolidation; often associated with TIB
¥ Non-infectious causes:

= aspiration; invasive adenocarcinoma-chronic;




CT pattern: Perilymphatic nodules

*Predilection
= Centrilobular/Peribronchial

himnhatinre)

Perilymphatic Disease

Peribronchovascular
nodules —_—

Interlobular

septum

Subpleural 1cm
nodules



CT pattern: perilymphatic nodules

Centrilobular/Peribronchial lymphatics

Interlobular Septa

Pleural Surfaces

Nodules “clumpy” (often)

DDx: Sarcoid, silicosis and lymphangitic cancer
Usually not from infection



Case: Diagnosis: Sarcoidosis

52 Y/O
Female
ER: chest pain

Hx of 2 cm thyroid
nodule

CxR
CT chest




CT pattern: Random nodules

Diffuse, randomly contact interlobular septa and pleural
surfaces (hit the pleural surfaces)

Infection — miliary TB, endemic fungi
Non-infectious — Metastatic neoplasm
Blood-borne usually

Random Nodules




CT pattern: Random nodules

Miliary Tuberculosis Metastasis: testicular cancer



Nodular pattern: M/54, deep neck

infection




Septic emboli




Summary of nodular CT patterns

Nodule pattern — Etiology
Centrilobular with TIB = Infection >> Non-Infection
Centrilobular soft tissue = Infection (acute) > Non-infectious
Random = |Infection / Non-infection

Centrilobular ground glass = Non-infectious > Infection

Perilymphatic = Non-infectious



(2) Differentiation: infections? Non- -
infectious lung disease”?
W Septal thickening

® Nodule patterns
® Consolidation patterns



(3) CT pattern: “Consolidation” pattern

® Lobular Ground Glass or Consolidation : lobular opacities

W Accompanying tree-in-bud nodules? Or peribronchial
opacities? => infections (high possibility) =>
bronchopneumonia (viral, bacterial)

® PJP: CT pattern: often without airway abnormalities;
but COPD with PJP?



CT Pattern: Lobular Opacities

Infections
Non-infectious
Centrilobular Nodules
= Pulmonary edema -
= Pulmonary hemorrhage ‘
= Acute eosinophilic pneumonia Lobular Ground Glass

or Consolidation

= Hypersensitivity Pneumonia




54
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CT Pattern: Lobular Opacities

Infections

Bronchopneumonia —Viral, Bacterial
Many infections will demonstrate

accompanying tree in bud nodules or
peribronchial opacities

An area of central lobular nodules;
peribronchial thickening

But! PJP often without these airway
abnormalities (no TIB; no
peribronchial vascular distribution)




https://radiopaedia.org/



Crazy-paving pattern ($HiEERE)

BRI ERIBGEIREENE S b, BN E R AN 5 Fal B A 2N 32 ) 7
o, B RS AR AN R P S A% 145 1

BRI A A8 Crazy—paving sz HytEhE (PAP), {HE
A DL A Z FE H A%« Pneumocystis jiroveci Pneumonia (®JP), VI EM:
] PR 8 AR S M i, iR n ge ik B, HI. EY)REE. HEE

EHH




CT pattern: Non-segmental consolidation
vs “Non-aerated” lung from atelectasis

Passive atelectasis

Volume loss
O = Bronchi/vessels crowded
N = Fissures shifted
N = Areas < lobar more evident

on CT than CxR
Air bronchograms common

High attenuation post contrast



CT pattern Non-segmental consolidation
(Pneumonia)

Pneumonia

Volume loss: Minimal
Air bronchograms: common

Low attenuation — post contrast

05:02:00
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CT pattern: Non-segmental consolidation
vs “Non-aerated” lung from atelectasis

Obstructive

Obstructive atelectasis atelectdSie
Volume loss variable (depending on &»f
how much secretions are behind the / '\ P
obstruction) SR ¢ |
Absent air bronchograms (usually) 0 -

Low attenuation
Vessels well delineated peripherally




CT pattern Non-segmental opacities

Confounders: contusion,
pulmonary infarction,
adenocarcinoma










CT pattern Non-segmental "Non-aerated”
lung: subacute/chronic

W Subacute to chronic — prior imaging diagnostic
W Adenocarcinoma (Invasive Mucinous)

¥ Lymphoma —variable enhancement (sometimes look like
adenocarcinoma; sometimes higher enhancement)

m GPA
® Cryptogenic organizing pneumonia
W Sarcoidosis






Case

42 Y/O Male
ER: for LUQ pain
Abdominal CT -> admission

How to use abdominal CT for
further differential diagnosis
of lung diseases!

Next step? Pulmonary CTA?
Empiric treatment for CAP?
US guided thoracentesis?
Echocardiogram for tricuspid
valve?




CT pattern: segmental opacities

Infection: common
Non-infectious- occasional

Pulmonary infarction

= Lower lobes

= Truncated apex

Vessel sign = enlarged vessel leading to wedge shaped opacity :
specific but uncommon (Great! But insensitive!)

Air bronchograms are uncommon
Segmental opacity with central lucency!




Segmental opacity with
central lucency!

Vessel signh = enlarged vessel
leading to wedge shaped opacity




Pulmonary Infarction

Segmental consolidation with central lucency
46% Sensitive
98% Specific

Appearance fits description of “reversed
halo sign”

Differential varies widely depending on
clinical setting

Atoll sign (reverse-halo sign)

« Central GGO surrounded by a crescentic or circumferential
denser consolidation

- DDx: COP, IFI, PIP, LG, GPA, lipoid pna, sarcoidosis,
paracoccidioidomycosis




Reversed Halo Sign

A5 K. a focal rounded area of GGO surrounded by a crescent or

complete ring of consolidation [ BIZFEE NG E, FBEREGE—
i v o B B AR I, T ARNE BRI & (atol 1) .

B R T 1) o8 i E,mlaTl?%&ZjaiﬁiOrganlzlng Pneumonia, OP F{&% Y], H
Reversed Halo Sign tHA] FA £ Fi ik @%Wlf(Asperglllosm) FEER
& i (Cryptococcosis) , U\&ﬂjﬂﬁzﬁlf (Mucormycosis), tHnJge R A4E
JE L T fii 4 1% BRI e A 2E

Atoll sign (reverse-halo sign)

« Central GGO surrounded by a crescentic or circumferential
denser consolidation

- DDx: COP, IFI1, PJP, LG, GPA, lipoid pna, sarcoidosis,
paracoccidioidomycosis




Differential diagnosis of “reversed Halo”

W Clinical signs of pulmonary infection?
W Post Chemo Neutropenia? -> Angio-invasive Fungi
W Post infections, drug toxicity

® Pulmonary embolism? Pulmonary infarction

m GPA, COP, Drug toxicity

Atoll sign (reverse-halo sign)

« Central GGO surrounded by a crescentic or circumferential
denser consolidation

- DDx: COP, IFI, PJP, LG, GPA, lipoid pna, sarcoidosis,
paracoccidioidomycosis




Reversed Halo sign

Clinical signs of pulmonary infection ?

Yes No
Post Chemo Neutropenia? Pulmonary embolism?

1
1

\'[o)

|
\
1
\
|
B
\
|
\
|

TR Y
>4 351 Post Infectious, GPA, COP,
14+ 4 Drug toxicity Drug toxicity




Complications of Pneumonia

Pleural disease
Lung necrosis

(1) Low attenuation parenchymal with
and without abscess formation —
common

(2) Abscess : common
(3) Pneumatocele — occasional




Pneumonia: Complications

Pneumonia-> Lung abscess or empyema? mixed: cancer?
TB? Foreign body? -> bronchiectasis ? Pulmonary
sequestration? Hiatal hernia? Fistula?

Pleural disease?

Lung necrosis :

= low attenuation parenchyma -> abscess formation ->
Pneumatoceles



Case

Community acquired pneumonia — course
Day 1 vs Day 6




Community acquired pneumonia — course

MRSA pneumonia




Pulmonary necrosis

Diffuse necrosis

Non enhancing lung parenchyma approaching water
attenuation

Without discrete margin

Can have associated gas locules

Staphylococcal pneumonia, pneumococcus, Klebsiella
Prolonged hospital stay (antibiotics treatment: duration?)



Pneumatoceles

Pneumatocele
Focal necrosis allows air to dissect into parenchyma
Displaces parenchyma rather than destroying it

Thin walled, associated with pneumothoraxes

Abscess

Thick, irregular walls

Destroyed lung, vessels and bronchi may end abruptly
at margin




Lung abscess

Empyema: Drain
Lung abscess: Drain or not?




Abscess vs Empyema

Abscess: Round, irregular inner margin, truncates
vessels/bronchi

Empyema: lenticular/smooth inner margin/deviates
vessels/bronchi (push vessels and bronchi aside);




CT of complications of pneumonia -
Necrosis

Underlying lung abscesses
present in 10-50 % of empyemas,
probably due to rupture into
pleural space

Catheter drainage can transform
unruptured abscess (without
empyema) to ruptures abscess

Example: 3 days later: lung
abscess -> multilocular
empyema




67 B, FERE, BEER, TR




K.P. lung abscess post drainage







W Case: cough

W CT chest: what is the best first step in
the management of this patient?




Case: Tuberculosis

W Case: cough

W CT chest: what is the best first step in the
management of this patient?

® Answer: “respiratory isolation first!”
W CT chest:

® (1) Central lobular nodules; with Tree-in-bud;
spare the pleural surface

W (2) A cavity (Cavitation)
— 20-45% on CxR

- Posterior upper lobes/superior segment of lower
lobes




Case

57 Y/O Male
COPD

Increased cough for more
than 3 months

Quanti-FERON-TB GOLD:
negative

DDX:




Non-Tuberculous mycobacteria
Mycobacterium Avium Complex (MAC)

“’Non-classic” Most common form
® Multiple ill-defined nodules clustered around airways
¥ Bronchiectasis : often greatest in middle and lingula

“Classic” Post primary TB-like

W Thinner walled cavities > TB

® Unilateral disease > TB

W Pleural thickening adjacent to cavity > TB



NTM-MAC

“Non-classic”’ Most
common form

Multiple ill-defined
nodules clustered
around airways

Bronchiectasis : often
greatest in middle and
lingula




NTM-MAC

“Classic” Post primary TB-like
Thinner walled cavities > TB
Unilateral disease > TB
Pleural thickening adjacent to cavity > TB




Aspergillus infections:
Immune status

ABPA: Asthma

Aspergilloma: forms in
existing cavity lung disease

Chronic pulmonary
aspergillosis: DM,
underlying lung disease
(prior TB, COPD)

Invasive: neutropenia,
Immuno-suppressives

]
=
=
==
D
»
M
X
o
S
»




Case: Allergic bronchopulmonary
aspergillosis

Almost exclusively seen in
patients with asthma or CF

Eosinophilia; high IgE

CT shows central
bronchiectasis and mucous
Impaction

Mucoid impaction has high
attenuation on CT (30%)

(Calcium of the aspergillus;
high dense mucus impaction)




Halo Sign:

BRI A E B E AR eAE B B &, BRAE— B B R AR 52

ELJRCUL R B : Halo Sign fERZINREME T EEH, 2 REMEMERF v
(Invasive Pulmonary Aspergillosis, TPA) HIgRHE%, 1SR BA H .

Halo sign

« SPN or mass surrounded by a circumferential GGO
« DDx: invasive pulm aspergillosis, pulm mucormycosis, GPA,
amyloidosis, sarcoidosis, mets to the lung




i

Chronic pulmonary aspergillosis S PSS

W Subcategories not well differentiated by imaging

B = Subacute invasive aspergillosis

B = Chronic cavitary asperqgillosis

B = Fibrosing aspergillosis

W Associated diseases

B = \Worldwide: affects 20% of patients with

cavitary TB

= Where TB is rare, COPD is major risk factor

= Middle aged/elderly patients
B = Cough, fever, weight loss over months




Chronic pulmonary aspergillosis:
Imaging

W Upper lobe disease
initially
B Chronic consolidation,

cavity formation and
pleural thickening

¥ Untreated may
progress to bilateral
lung fibrosis



Cryptococcus

Cryptococcus Neoformans
One or more macronodules:
immuno-competent

No upper lobe predilection

Consolidation and cavitation (within

nodules or consolidation) more
common in immunocompromised

hosts Immunocompetent Immunocompromised

Cryptococcus Gattii
Nodules/Masses
Consolidation




Large airways diseases: neoplastic

W Goal: Location! (Not to guess the histology)
W Primary tracheal neoplasm: < 1% of all bronchial neoplasms

W Squamous cell carcinoma and adenoid cystic carcinoma: >
80%



Case

47 Y/O; female; Wheezing; Former smoker: 10 pack-year

Normal laryngoscopy

\/

/
/



Lung window and mediastinal window

The narrowing of the
lumen of the
bronchus
intermediates

A surrounded soft
tissue mass

Virtual bronchoscopy




Case: Adenoid cystic carcinoma

W Usually arise from distal trachea or proximal main bronchi

¥ Most: Polypoid intraluminal mass or Invade adjacent
structures

W Scant: Rarely multifocal or diffuse



Case: Dx?

39 Y/O female
Progressive shortness of breath

Wheezing? Localized? Asthma? True or not true?
Pulmonary function test?




Case: Dx: Adenoid cystic carcinoma

Coronal and Axial view

A mass invade the adjacent structures and protrude into the
lumen of a trachea

Invade the adjacent esophagus

Image: not for pathologic diagnosis!




Case

54 Y/O Male
Shortness of breath




Case: Dx: Squamous cell carcinoma

Irregular thickening of the tracheal wall,
heterogeneous with some areas of
necrosis: extension into the lumen:;

PET scan: avid FDG uptake in the whole
mass




Case: Squamous cell carcinoma

Male; ususally smokers > 50 Y/O

Poor prognosis

Intraluminal polypoid mass (most common)

Eccentric nodular wall thickening

Frequently extends into mediastinum and adjacent structures
Rarely diffusely infiltrate tracheal wall



Case

W 42 Y/O: Male: s/s:
cough and
shortness of breath

W CxR: tubular opacity
in the mid left lung




Case

42 Y/O: Male: s/s: cough =5
and shortness of breath

CxR: tubular opacity in
the mid left lung

CT chest: Without
contrast: nodular lesions
within the bronchus;
tubular lesions in the lung
window, fingering;




CT chest with contrast |

IV contrast: important!
Tubular opacities
Enhancing nodule lesion

CT chest: With Contrast ->
tubular opacities, enhancing
nodule lesion;

Bronchiectasis and secretion of
mucus within bronchi;



Case:

51 Y/O male (Young)

Smoker: 30 pack-
years

A nodule, middle
lung;

Margin: smooth!

Some air-trapping
distal to the nodule
lesion => lesion
within the bronchi!




Case: Diagnosis: Carcinoid

= Hilar or discrete endobronchial mass

@ Orient along long axis of airways

¥ Smooth or slightly lobulated margins

W Typically enhance following contrast administration



Case:

54 Y/O; female

s/s: Wheezing and
auricular pain

CT chest: Some
thickening of the
trachea, smooth and
regular;

Mainly in their
anterolateral portions of
the trachea




Inspiratory and Dynamic Expiratory CT: collapse and air trapping



Case: Relapsing polychondritis

Clinical information: Recurrent episodes of cartilage
inflammation (ear, nose, joints, larynx and tracheobronchial
tree)

CT shows smooth tracheal and bronchial wall thickening,
with or without calcification)

Characteristic sparing of posterior tracheal membrane
Diffuse tracheal narrowing (a late finding)



Case: Granulomatosis with polyangiitis

Case: circumferential thickening of trachea and main bronchi
Stenosis on the left main bronchi:




Case: Granulomatosis with polyangiitis

W Large airway involvement just over half of patients

m Circumferential wall thickening

W Tracheal or bronchial stenosis (especially subglottic trachea)
¥ Tracheobronchomalacia



Case:

A thickening of the i

1932

trachea and main
bronchi; /

Irregular thickening, KA
some atelectasis

[

Right hilar: some |4

calcifications /
1



Large airways diseases: Infection
Tuberculosis

Usually involves distal trachea and proximal bronchi
Tracheobronchial wall thickening and stenosis

Late stage of stenoses usually long (>3cm)

Left main bronchi (LMB) > right main bronchi (RMB)
Concentric luminal narrowing

Atelectasis or obstructive pneumonitis
Lymphadenopathy



Case: Foreign body

Case: 45 Y/O female

S/S: Cough and
dyspnea

CT chest: A nodule
lesion in the right
bronchus

Foreign body (Corn)




Case: Foreign body

® 84 Y/O Male
S/S: Cough

® Former smoker 80 pack-
years

B CxR: emphysema; right
lower lung: A dental _, 3
device in the right lower ##% "
bronchi; obstructive '*
pneumonitis; inflammation;







Large airways diseases: Foreign body

Most commonly caused by aspiration

Incidence in children is higher than in adults

Food (nuts), teeth, dental devices and medical instruments
S/S: Cough, wheezing, stridor, dyspnea

Normal chest radiograph dose not exclude foreign body:
ER



Case: Tracheobronchomalacia

Case: 62 Y/O female

Recent history of asthma

S/S: Dyspnea

Former smoker: 5 pack-years

Inspiratory and Dynamic Expiratory CT:

Use dynamic expiratory CT for dyspnea patients!
Sagittal: CT: collapse of trachea; Tracheobronchomalacia






Tracheobronchomalasia

@) 2
a.: 59.05 mm cuad

Diferencia:(ROI| 1-ROI 2)/ROIl 1*100
Ar.: 74.22 %
Perim.:-0.46 %

Diferencia: (ROl 1-ROIl 2)YR0OI1 1100
Ar.: 74.22 %
Perim.:-0.46 %



Large airways diseases: Miscellaneous

Tracheobronchomalacia
Increased compliance of trachea

May only be elicited with inspiration (extrathoracic) or expiration
(intrathoracic)

Growing use of dynamic expiratory CT: for suspect dynamic
compression of posterior tracheal membrane

Causes include RP, idiopathic, acute tracheitis,
mucopolysaccaridoses, mediastinal lipomatosis



Bronchiectasis

(1) Congenital
B = Cystic fibrosis

Signet ring

B = Primary ciliary dyskinesia

(2) Acquired

B = |nfection, toxic fume exposure
N

= Recurrent aspiration

Cylindrical




54 Y/O Male
S/S: asymptomatic
History of asthma



Case:




CT chest: central
bronchiectasis

Some nodular opacities:dense
Fingering lobe
Mucus impaction: high density

Asthma + central
bronchiectasis + mucus
plugging (hyper dense)




(2) Large airways disease . Summary

® MDCT is the preferred non-invasive tool for imaging large
airways

m Expiratory CT can be helpful in evaluation of tracheal
collapsibility
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