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Infectious disease

Pulmonary tuberculosis
Pulmonary viral pneumonia
Pulmonary cryptocococosis
Pneumocystis jirovecii

Chronic pulmonary aspergillosis

Airway disease

e COPD
e Bronchiectasis
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Primary TB

Great mimiker

Consolidation of the upper zone
with ipsilateral hilar enlargement
due to lymphadenopathy

Note: The chest X-ray may be
normal in primary TB, in fact most
patients infected are never unwell
enough to require a chest X-ray
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Healed TB

Following an immune response
to primary infection, a
caseating granuloma forms
which calcifies over time — this
is known as a ‘Ghon focus’ —
TB has gone!

A Ghon focus is a rounded,
well-defined focus of calcific
density (as dense as bone)
usually located in the periphery
of the lung

This chest X-ray shows a large,
rounded calcified focus near
the right hilum
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Post Primary TB

The upper lobes are more commonly
affected

Consolidation often extends to the hilum §

\!

The hilar structures may be distorted
due to volume loss of the upper lobe
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Post Primary TB — Apical
| - ‘consolidation
The upper lobes are more commonly
affected iStorted
lilum

Consolidation often extends to the hilum §
\

The hilar structures may be distorted
due to volume loss of the upper lobe



Post Primary TB

Lung Cavity
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Post Primary TB

Lung Cavity




Post primary TB

49F husband with active TB




Post primary TB

Nodular lesion




Post primary TB

Lung, left upper, excision:
Granulomatous inflammation with
Mycobacterial infection

TB culture + (all sensitive)

NTUH-BHCH-HCH

049Y F 6730

ACCES: SE: 20298

2026/01/21 IM: 2

15:26:14 COR VIEW
COR VIEW

o

thk: 5 mm

WC:-500 ,WW:1500 KV: 120
DFOV: 320 238 msec
CT Without Contrast-Chest ALG: B



https://docs.google.com/file/d/1ZXkpTECjwGRh1GQiXYQooKPJLokKl-Ii/preview

Healed TB

Following an immune response to
post-primary infection, the affected area
often becomes scarred (fibrotic) and
calcified => *fibro-calcific change’




Healed TB (fibro-calcified lesion)
Before treatment q After treatment




Miliary TB

Miliary TB is due to
disseminated spread of
mycobacterial infection

It can occur either at the
time of primary infection or
on disease reactivation —
prognosis is poor

Very fine nodules are
typically seen scattered
throughout the lungs




CT Image

Centrilobular

Typical TB image

- centrilobular nodules a
branching linear structi
=> tree-in-bud appearz

J Comput Assist Tomogr. 2000 Sep-Oct;24(5):691-8. https://radiopaedia.org/articles/centrilobular-lung-nodules-1



CT Image

Typical TB image

P

- #EfEF: granulomas of
various sizes in the

peribronchiolar interstitium
(centrilobular) and in

bronchiolar lumens
(branching linear)

J Comput Assit Tomogr. 2000 Sep-Oct;24(5):691-8.



CT Image

Typical TB image
e cavitation
(thin walled)

e Satellite lesion
(granulomas)

J Comput Assist Tomogr. 2000 Sep-Oct;24

(5):691-8.



CT Image

Typical TB image

e discharge of caseous material
containing tubercle bacilli (from
caseous lymph nodes or tuberculous
cavities) into a large airway

J Comput Assist Tomogr. 2000 Sep-Oct;24(5):691-8.



CT Image

Typical TB image

e Miliary tuberculosis

o H#H#EF: granulomas
along arteriole and in
alveolar walls

J Comput Assist Tomogr. 2000 Sep-Oct;24(5):691-8.



Infectious disease

Pulmonary tuberculosis
Pulmonary viral pneumonia
Pulmonary cryptocococosis
Pneumocystis jirovecii

Chronic pulmonary aspergillosis

Airway disease

e COPD
e Bronchiectasis



Influenza

68M
Striking fever, sweating

chest pain




Influenza

Pneumonia due to influenza A virus shows
multiple irregular areas of consolidation
(arrows) along the bronchovascular bundles
and diffuse GGO (arrowheads) with
interlobular septal thickening in both lungs.


https://docs.google.com/file/d/1N28zn5NsfJmiTa-2jfqMsEeE0E-8WHQ5/preview




Influenza

Pneumonia due to influenza A virus shows
multiple irregular areas of consolidation
(arrows) along the bronchovascular bundles
and diffuse GGO (arrowheads) with
interlobular septal thickening in both lungs.

Radiographics 2018, Volume 38, No.3



Influenza Pneumonia s/p Tamiflu
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CMV pneumonia

70M under iHD
Fever

Bilateral ill defined GGO

Thorac Med 2021. Vol. 36 No. 1



CMV pneumonia

interlobular septal
thickening over bilateral
lung fields

Immunocompromised host

Thorac Med 2021. Vol. 36 No. 1



CMV pneumonia

Diffuse illdefined GGO over
bilateral lung fields

Radiographics 2018, Volume 38, No.3



CMV pneumonia

ill-defined GGO nodules,
interlobular septal thickening
(arrowheads), and diffuse GGO
(arrows) in both lungs

Radiographics 2018, Volume 38, No.3



Varicella-zoster virus

53-year-old man who underwent liver
transplantation 5 months before
contracting the disease

multifocal reticulonodular infiltrations
(arrows) in both lungs

Radiographics 2018, Volume 38, No.3



Varicella-zoster virus

53-year-old man who underwent
liver transplantation 5 months before
contracting the disease

multifocal ill-defined small areas of
nodular opacity (arrows) with the
GGO halo sign in both lungs

Radiographics 2018, Volume 38, No.3



RSV pneumonia

58F acute myeloid leukemia who
presented with fever

multiple irregular nodular peribronchial air
spaces or GGO (arrows) in both lungs
and a small amount of bilateral pleural
effusion

Radiographics 2018, Volume 38, No.3



RSV pneumonia

58F acute myeloid leukemia who
presented with fever

multiple irregular areas of nodular
tree-in-bud opacity and patchy
consolidations (arrows) along the
bronchovascular bundles and mild
bronchial wall thickening

Radiographics 2018, Volume 38, No.3



RSV pneumonia

58F acute myeloid leukemia who
presented with fever

multiple irregular areas of nodular
tree-in-bud opacity and patchy
consolidations (arrows) along the
bronchovascular bundles and mild
bronchial wall thickening

Radiographics 2018, Volume 38, No.3






Infectious disease

e Pulmonary cryptocococosis



Cryptococcal pneumonia

46F autoimmune thyroiditis

Fever, with persisted left lower lung
pneumonia, no response to curam and
azithromycin

Serum Cryptococcus Ag: 1:2 (+)




Cryptococcal pneumonia

Pathology: yeast like
fungal organism showing
thick cell wall

Repeat serum
Cryptococcus Ag 1:2
positive

BAL Cryptococcus Ag (-)



https://docs.google.com/file/d/1jZRA-4CUiAm6G6_RrGYJKLZqApHyrJe1/preview

Cryptococcal pneumonia
Complete 6 months fluconazole
treatment

Cryptococcus Ag turned negative
at 3th month




Cryptococcal pneumonia

955M Physician of family medicine
Cough

RUL mass lesion with cavity
formation




Cryptococcal pneumonia
Multiple consolidations over right
lung fields

Pathology: Granulomatous
inflammation with cryptococcus like
microorganisms

Serum Cryptococcus Ag 1:80 (+)
BAL Cryptococcus Ag 1:10 (+)



https://docs.google.com/file/d/10sWCGDYEcVAEvO7gRkL6fkk4OdvVbg9F/preview

Cryptococcal pneumonia
Before After fluconazole 6 months




Cryptococcal pneumonia

Great mimiker

e clustered nodular pattern: most prevalent

e solitary pulmonary nodule or mass with or without
cavitation

e scattered nodules

e peribronchovascular consolidation

BJR case reports. 2017 Jan 5;3(2):20150358.



Infectious disease

e Pneumocystis jirovecii



PJP
34M FEERILE R, single(BH& B
ZR)

denied underlying disease

dyspnea on exertion for two weeks,
worsen these days

OPD medication: ampicillin,
methylprednisolone 4mg BID







PJP

HIV(+)

RIZ:WM No:260601011094 SPUTUM (EXPECTORATED) $#1§:2026/06/01 08:37 A :2(
BRIEE BEE B 22@

Undetectable - (&
i AEBREEE
PCR : 81000
copies/mL : HHTEIE
£1E1000-5000000
copies/mL)

DHPS genotype Wildtype ¥ Wildtype

Pneumocystis

jirovecii DNA PCR 207460 copies/mL

FZ:LB No:260603000107 BLOOD ##1%:2026/06/03 05:15 & A:2026/06/03 08:45 &%
mEIEE wiE Eii 2@
Rapid HIV PCR 480000 cp/mL Undetectable




PJP

29M Single, with boy friend

Dyspnea and cough







PJP

Bronchial wash

2026/03/20 03:20 126087 Wildtype

1770000






Infectious disease

e Chronic pulmonary aspergillosis



Invasive
asperglllosis {1A)

:Angio- invasive

g |
i
1

:Alrway-lrlvaslva

Allergic broncho-
pulmonary
aspergillosis
(ABPA)

o

/ Different forms \

Chronlc pulmonary
asperglllosis (CPA)

Simple aspergllioma

Chronic cavitary
pulmonary
aspergillosis (CCPA)

Chronlc fibrosing
pulmonary
asperglllosls (CFPA)

Asperglllus nodule

Subacute invasive
pulmonary
aspergillosis (SAIA),
aka chronic
necrotising / semi-
invasive aspergillosis

Pulmonary aspergillosis

/ CPA examples \

Asperallloma CCPA

€S 21

€ oy

CT findings in IA
Nodules with halo sign Wmaﬂ::::od Mess llke Infiltration

Necrosis (hypodensa Cavitation (with air-

glgn) crescant ubn)

/

§ o

Making the diagnosis:\
1A

Fever of Clinical symptoms of
unknown | |lower respiratory tract
origin infection

Unresponsive to broad spectrum
antibiotics

v

| HRCT—modallty of cholce |

sl CTA, MRI |
i | BAL (microscopy, culture), biopsy |

.

Serological tests (galactomannan,
B-D-glucan), PCR

CPA

Miid Inmunosuppression/
nomal Immune status

Undertying lung
disease

QJ s | Microscopy/cutturar +| Duration y
MRI immunological tests symptoms




Aspergilloma

A localized "fungal ball"
growing in a pre-existing
lung cavity.



https://docs.google.com/file/d/1PSPQ0MjzzZW9Iq3mCZ7aWsJM-7ERpxeK/preview

Airway disease
e COPD



COPD/Emphysema

Hyperextension

Radiology Masterclass Website



COPD/Emphysema

Hyperextension

e In normal subjects the diaphragm is intersected by
the 5th to 7th anterior ribs in the mid-clavicular line

e |tis often difficult to see the ribs in patients with
COPD as they are osteopenic due to long term
steroid use - as in this patient

e In this image, the 7th ribs, which are only just
visible, intersect the diaphragm (red lines) level
with the mid-clavicular line — so are the lungs
hyperexpanded?

e  Patient positioning and use of accessory muscles
of respiration can influence the anatomical
positioning of the ribs on a chest X-ray

e  Flattening of the diaphragm (red lines) is often a
more reliable feature of lung hyperexpansion

e The green dotted lines indicate the predicted
normal diaphragm shape and position
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LEEZ: pulmonary fibrosis

Radiology Masterclass Website



LEEZ: pulmonary fibrosis

Radiology Masterclass Website



LEEZ: pulmonary fibrosi

Radiology Masterclass Website



LEEZ: pulmonary fibrosi

Radiology Masterclass Website



Floating heart sign

Radiology Masterclass Website



Floating heart sign

The lungs may be so
hyper-expanded that the inferior
border of the heart becomes visible
— the heart appears to float above
the diaphragm

Inferior

(white dotted lines) 3 / heart |

Note the flattened hemidiaphragms

' border

Radiology Masterclass Website



bullous emphysema

Radiology Masterclass Website



bullous emphysema

Bullous emphysema manifests on a chest
X-ray with areas of low density (black) with
thinning of the pulmonary vessels,
predominantly affecting the upper zones

The lower part of the lungs may appear
denser (whiter) in normal subjects because of
overlying breast tissue, but in this individual
the pulmonary vessels appear normal in this
area

Radiology Masterclass Website



bullous emphysema

Occasionally bullae are seen as
discretely outlined holes in the lungs
which resemble bubbles

Radiology Masterclass Website



bullous emphysema
Occasionally bullae are seen as
discretely outlined holes in the lungs

which resemble bubbles

= EE

Radiology Masterclass Website



Large bullae

Radiology Masterclass Website



Large bullae

Bullae can get very large and must
not be mistaken for a pneumothorax
— inserting a chest drain can have
catastrophic consequences in this
setting

Radiology Masterclass Website



infective exacerbation

Radiology Masterclass Website



infective exacerbation
The lungs are hyper-expanded — the
diaphragm is flattened and too low

There are large areas of black due to
bullae

{EE

A large area of consolidation in the left
lung is due to pneumonia

Radiology Masterclass Website



AN{a$E Etmucus plugsfE? CT Mucus Score by MDCT

Frontal Plane Transverse Plane Transverse Plane

75
Journal of Clinlical Investigation 2018 Feb 5;128(3):997-1009.



AN{a$E Etmucus plugsfE? CT Mucus Score by MDCT

D CT evaluation Mucus plugging Mucus score

Define area of evalution Indentify mucus plugs Examine each bronchopulmonary
segment for mucus plugs

CT axial plane Plugged airway in cross-section Bronchopulmonary segments
Exclude peripheral lung =2 cm from Mucus plug defined as complete Count the bronchopulmonary
the costal or diaphragmatic pleura occlusion of airway by mucus segments with = 1 mucus plug(s)
from midline anteriorly to the to generate the mucus score
mediastinal interface posteriorly Partial occlusion by mucus is not scored

76
Journal of Clinlical Investigation 2018 Feb 5;128(3):997-1009.



Mucus score 9 Ei# 5 A4F... Asthmaim A B =4 low to high mucus score

AN{e[4E st mucus plugsPE? CT Mucus Score by MDCT

Mucus score
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Healthy Asthma
(22) (146)

% Subjects

Zero
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High
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Mucus score

77

Journal of Clinlical Investigation 2018 Feb 5;128(3):997—-1009.



Mucus Plugging Is Associated With Poor Lung Function and
Airflow Obstruction

% % % * % % % %
! *kk ! *x%k Uikk kkk
— — ' VT )
140 ¢
120 s .
'O [ ]
9 100- Mucus Score:
O
° M Zero
80—
a M Low
L 607 L m High
40—
20— ¢ .

ey, FVC FEV,/FVC

Republished with permission of American Society for Clinical Investigation, from Journal of Clinical Investigation, Dunican EM, Mucus plugs in patients with asthma linked to eosinophilia and airflow obstruction, Vol 128/No. 3, Copyright

2018; permission conveyed through Copyright Clearance Center, Inc.

***¥p < 0.001; **P < 0.01

FEV; =forced expiratory volume in 1 second; FVC= forced vital capacity; SARP=Severe Asthma Research Program. 78
N=146 adults with asthma.

Dunican EM, et al. J Clin Invest. 2018 Mar 1;128(3):997-1009.
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Bronchiectasis may be present
even if the X-ray is normal — most
patients suspected of having
bronchiectasis will need a high
resolution CT to confirm the
diagnosis

~Coarsened
ung
» marxings

Severe bronchiectasis causes
coarsening of the lung markings —
very extensive in this case

Radiology Masterclass Website



Modified Reiff Score 0

No Bronchiectasis
Normal bronchial caliber and wall thickness

Radiological Severity

Assesses bronchiectasis severity based on 1
the number of lobes involved and the Tubular
degree of bronchial dilatation. Mild dilatation with parallel bronchial walls (tram-track sign)
* Note: The lingula is considered to be a
separate lobe. 2
Varicose

Moderate dilatation with beaded or irregular bronchial outline

MAXIMUM SCORE 3

18 Points Cystic

Severe dilatation presenting as balloon-like air spaces

Source: AJR Am J Roentgenol. 1995 Aug;165(2):261-7.



Different types

Radiopaedia. Bronchiectasis



Bronchiectasis progression

|
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Childhood asthma s ,}v@ ;; /




Bronchiectasis progression

Baseline Progression



https://docs.google.com/file/d/1BvD3aA7gYPlehpC_i1UAGNo1Yb6I7a4Y/preview
https://docs.google.com/file/d/105ofiw1THgDT_99MnBi5dGiJxegQRCce/preview

Allergic bronchopulmonary aspergillosis
HEFY (RIRENE)

- HEM(ZEEEE)S cystic fibrosis (Childhood asthma)

- EEIEEETRE Aspergillus 188 : Aspergillus 18 IgE BB = £ & prick test
b5 1%

Hih 2 ¥4 (E4 2 18) m207 (E 2026/01/26 14:59 (Class 2 (1.04)

E)(KU/L)

= ﬁ IgE > 500_1 000 IU/mL (gﬂ >1 000) RZ=:WS No:260112036664 BLOOD ###%:2026/01/12 15;51 B A:2026/01/13
- Aspergillus-specific IgG 2k precipitin 54 55 hl PR—
= Eﬁﬁm > 500 IPL(*m SterOid H#) Allergen(E ) 9.31 PAU/L 0~0.349

IgE % BIKERE 1926 (1U/mL) <114
- wBREBEEE PREXZXFETER. mucus plugging




Allergic bronchopulmonary aspergillosis
Current treatment: oral corticosteroid 0.5mg/kg*2weeks, then tapper

sputum#FEFLHFT




Allergic bronchopulmonary aspergillosis



https://docs.google.com/file/d/105ofiw1THgDT_99MnBi5dGiJxegQRCce/preview
https://docs.google.com/file/d/1gUanYMK2BmEjcCHILyUaw_Wz38AN-PN5/preview

Diffuse panbronchiolitis

71M Chronic cough and dyspnea on
exertion

Phx: recurrent Pseudomonas infection




Diffuse panbronchiolitis

10 years later
Frequent CV comorbidities

(complete AV block s/p
pacemaker)




Diffuse panbronchiolitis

NTUH HsinChu Branch NTUH-BHCH-HCH

059y M 39320 020Y M 290838

ACCES SE: 2 ACCES SE: 2

201410723 IM: 2 2025/10/09 IM: 2
16:25 51 17:26:34

5mm C- 5mm

thk: 5.000000 mm
WC:-500 , WW*1500 KV- 120 B We--500 V ﬁ:},g KV 120

DFOV: 424 000000 700 msec

DFOV: 417.00000 500 msec
CHEST CT WITHOUT C ALG: STANDARD

CT Without Contrast-Chest ALG: STANDARD



https://docs.google.com/file/d/1SRZZ6bqk0y7EHkTtnToy5x21Fpr9O_lY/preview
https://docs.google.com/file/d/1XjN46nMjUpi63aF4SqK96MCfaV51M1eF/preview
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