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LEARNING OBJECTIVES

ARadiological anatomy of the lung
Alnterpreting current CT findings
AApproach to diagnosis with different cases



Case 1

AlL8-yearold male, AML patient
ADyspnea started in the lasteek

APulmonary thromboembolism? Fungal
pneumonia?

MAHRCT examination requested



CF Lungparenchymal window

Ground glass appearance and interlobular septal thickening in both lungs
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Left atrium enlarged
10.09.2021 17.09.2021



EFvalue in echocardiography 25%

10.09.2021 17.09.2021



CTdiagnosis

Pulmonary edema and cardiac
fallure



Clinical diagnosis

Anthracyclineinduced
cardiotoxicity



Anthracyclinanduced cardiotoxicity

AAnthracyclings a class of commonly used agents for the treatment of

SO

lid and hematologic cancers.

AAnthracyclineinduced cardiotoxicity (AIC) accounts for greater than

30

AW
fal

% of cardiotoxicity from canceelatedtherapy.

nen symptoms and signs of cardiotoxicity such as congestive heart
ure are identified early, discontinuation ahthracycline initiating

ap
ca

propriate medical management followed by frequent monitoring of
rdiac function can help to alleviate further decline of cardiac

function.

Chong EG, Lee EH, Sail R, Denham L, Nagaraj G, HAmhr@dyclineinduced cardiotoxicity:
A case report and review of literature. WorldCardiol 2021 Jan 26;13(1):28/.



INTERSTITIUM




PULMONARY INTERSTITIUM

1.Axial :

surrounding thé@ronchovascular
tree

2.Peripheral:

adjacent to the pleura

3. Parenchymal :
surrounding parenchyma
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Pulmonary Vein

Pulmonary
Artery

Bronchus
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Alveoli

Pulmonary blood circulation

Pulmonary artery (from right heart)

Terminal branchiole
Bronchial artery (from left heart
’ via thoracic aorta) % Respiratory

bronchioles

Pulmonary
vein (to left
heart)

e

Capillary bed within
l alveolar wall

Visceral pleura and
subpleural capillaries

Capillary plexuses within
alveolar wall






Bronchovasculabundle
thickening







LYMPHANGITIC METASTASIS,
STOMACH CA



Causes of Interlobular amalonchovascular
bundle thickening

APulmonary edema

ALymphangiticarcinomatosis

ALymphoma, leukemia

ASarcoidosis

AUIP and NSIP

AAsbestosissilicosis, coalvorker's pneumoconiosis (CWP
AAmyloidosis

ALymphocytidnterstitial pneumonia( Lt 0 ¥ Sa | f X



Case 2

A40 year old femalgatient
AProlonged cough and dyspnea
ACrackle®n bilateral auscultation






Ground glass appearancater- andintralobularseptal thickening



Crazy paving pattern CT
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Alt consists of scattered or
diffuse groundglass
attenuation with
superimposed
interlobular septal
thickening and
iIntralobularlines










PulmonaryalveolamroteinosigPAP)

Alungdisease characterized by an abnormal irgiteeolar
accumulation of surfactantlerivedlipoproteinaceousnaterial

ALung changes are of either patchy or geographic distribution and may
have a slightly lower lobgredilection

AGround glass opacity typically resolves after therapeutic
bronchoalveolatavage, although septal thickening may persist



GONIIH @Ay 3¢ LI 0

ACommon causes:
- pulmonaryedema (most common)
- acuterespiratory distress syndrome (ARDS)
- bacterialpneumonia
- acuteinterstitial pneumonia: ARDS of unknown etiology

- pulmonaryalveolarproteinosis(PAP): the great majority of
patientswith PAP demonstrate crazy paving
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Less common causes:

A drug-inducedpneumonitis
A radiationpneumonitis

A pulmonary hemorrhage / diffuse
pulmonaryhemorrhage

A Goodpasturesyndrome
A chronic eosinophilipneumonia

A usual interstitial pneumonia (UIP) with
superimposed diffuse alveoldamage

A pulmonaryinfections
A mycoplasmaneumonia

A obstructive pneumonia

A tuberculosis

A Pneumocystigiroveciipneumonia (PCP)
ACOVIBEL9

A pulmonarycryptococcosi$

A cryptogenic organizing pneumonia (COP,
fo%/r%er?y BOOP) Jb (

Ainvasive mucinous adenocarcinoma of the
lung (formerly mucinoubronchoalveolar
carcinoma)

A sarcoidosis, especially alveolar sarcoidosis
Alipoid pneumonia





http://radiographics.rsna.org/content/23/6/1509/F3.large.jpg
http://radiographics.rsna.org/content/23/6/1509/F11.large.jpg
http://radiographics.rsna.org/content/23/6/1509/F17.large.jpg
http://radiographics.rsna.org/content/23/6/1509/F25.large.jpg

Case 3

A59-yearold male
ADiabetes Mellitus (+),

APA chest Xay and HRCT are performed due to
persistent respiratory distress for8months.
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CT findings:

- Groundglass
- Peripheralreticulation
- Tractionbronchiectasis




What do you think would be the
most likely diagnosis?

a) Drug reaction '
b) Chronic eosinophilic pneumonia
c) Connective tissue disease

d) Possible UIP

e) Postinfectiougrocess







What would be your diagnosis fol
a CT scan 3 months ago?

a) Covidl9infection

b) PulmonaryAlveolarProteinosis
c) Chroniceosinophiligpneumonia
d) Drugreaction

e) SLEConnectivdaissuedisease







What would be your diagnosis fol
a CT scan 3 months ago?

a) Covidl9infection

b) PulmonaryAlveolarProteinosis
c) Chroniceosinophiligpneumonia
d) Drugreaction

e) SLEConnectivdaissuedisease




COVID 19
LONGITERM.LUNG CT FINDINGS

-It may heal completely,

-Septal thickening, coarse reticular pattern,

-Fibrous band and irregular interface findings may be permanent,
-Bronchial dilatation,

-Mosaic attenuation,

-Volume loss may develop.

-Finally, traction bronchiectasis and rarely honeycombing

-The findings are most prominent in the lower lobes of both lungs.

Yu Met al. Prediction of the Development of Pulmonary Fibrosis Using Seri@ddtion CT and Clinical Features in Patiersishiarged after
Treatment for COVHR9 Pneumonia. Korean J Radiol. 2020 Jun;21(6).386




COVID AND FIBROSIS FEATURES

AFibrosis occurring in Covid 19 is either absent or very little
honeycombing in the lung bases and peripheral areas

ACOVIBL%-induced fibrosis is characterized by parenchymal bands,
traction bronchiectasis, volume loss and damage to the parenchymal
structure and reticular opacities.

Danielle T al. Imaging of COMI®In press, Seminars in Roentgenology. October 2021 online.
https://doi.org/10.1053/j.r0.2021.10.002



Case 4

A72 year old male
AProlonged cough and dyspnea















CT findings

AHoneycomb appearance increasing towards the longeres
ATractionbronchiectasis

AHeterogeneous appearance with lag®und glass

ASigns of volume loss

Alncrease in findings from top to bottom and front to back



HONEYCOMB APPEARANCE

ATerminal airway dilatatioand
AFibroticalveolar septal collapse

Bronchiolar CySdieveIoping as a result of

IdiopathicPulmonary Fibrosis (an Update) and Progressive Pulmonary Fibrasislis
An Official ATS/ERS/JRS/ALAT Clinical Pr&atickeline
AmJRespirCrit Care Med Vol 209ss9, pp el&e47, May 1, 2022



Secondary pulmonary lobule

Honeycomb appearance

Irregularity and volume loss in the interlobular septum,
dilatationand cysts in theentrlobularbronchioles

Normal



DISEASES THAT MAKE
HONEYCOMB IN CT7?



Reasonsor HONEYCOMB APPEARANCI

AUIRIPF ANSIP

-Lower zone At C 5L L | Lt

-Peripheral -Fibrotic HP
-Sarcoidosis

-Small cysts 5 .
-Drug reactions
-Connective tissue diseases
-Vasculitis
-Asbestosis

-Chronic aspiration



HRCT Pattern

UIP Pattern

Level of confidence Confident (>80%)
for UIP histology

Distripution

« Occaslonally diffuse
+ May ba asymmetric

» Honeycombing with or without
traction bronchiectasis/
bronchiclectasis

CT featuras

» Presence of irregular thickening

of interlobular septa
o Lsually superimposed with a
raticular pattern, mild GGO

« May have pulmonary ossification

« Subpleural and basal predominant
» Often heteroganeous (areas of
normal lung Interspersed with fibrosis)

Probabla UIP Pattarn Indetarminate for UIP

Provisional low
confidence (51-69%:)

» Diffuse distribution
without subpleural
pradgominance

Provisional high
confidence (70-88%)

« Subpleural and basal
predominant

« Often heterogensous
(areas of normal lung
intersparsad with
reticulation and traction
bronchiectasis/
bronchiclectasis)

« Reticular pattern with
traction bronchiectasis/
bronchiolactasis

+ May have mild GGO

» Absance of subpleural
sparing

o CT featuras of lung
fibrosis that do not
suggest any specific
etiology

CT Findings Suggestive of an Alternative
Diagnosis

Low to very low confidence (=50%:)

» Peribronchovascular predominant with subpleural
sparing (consider NSIP)
« Parilymphatic distribution (consider sarcoldosis)
» Upper or mid lung (consider florotic HP,
CTD-ILD, and sarcoidosis)
» Subpleural sparing (consider NSIP or smoking-
related IP)

o Lung findings
o Cysts (consider LAM, PLCH, LIP, and DIP)
o Maosaic attenuation or three-density sign
(consider HP)
¢ Predominant GGO (consider HP, smoking-
related disease, drug toxicity, and acute
exacerbation of florosis)
¢ Profuse centrilcbular micronodules (consider
HP or smoking-related disease)
o Nodules (consider sarcoidosis)
c Gﬂn}aulldatlan (consider organizing pnaumaonia,
ate.
« Mediastinal findings
o Pleural plagues (consider asbesiosis)
¢ Dilated asophagus (consider CTD)

Idiopathic Pulmonary Fibrosis (an Update) and Progressive Pulmonary Fibrosis in Adults An Official
ATS/ERS/IRS/ALAinical Practice Guideline
Am JRespirCrit Care Med Vol 209ss9, pp el&e47, May 1, 2022






Secondary pulmonary lobule
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Normal Traction bronchiectasis



Secondary pulmonary lobule
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Normal Reticulation



