Interstitial Lung Diseases in Chest
Radiography
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Causes of ILD

Occupational/ Granulomatous diseases
latrogenic/ Environmental Sarcoidosis
Drug Induced Hypersensitivity penumonitis
. /
N
Diffuse Parenchymal Collagen-Vascular
\ Interstitial Lung Disease Disease
Inherited | \ ,
| Unique Entities
Hermansky-Pudlak Syndrome Idiopathic Alveolar proteinosis
Tuberous sclerosis Interstitial Langerhans cell granulomatosis
Neurofibromatosis Pneumonia Lymphangioleiomyomatosis

Metabolic storage disorders
?Inherited: Familial ILD (IIP)
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Smoking Related ILD

RB (Respiratory bronchiolitis)

RB-ILD (Respiratory bronchiolitis-interstitial lung
disease)

DIP (Desquamative interstitial pneumonia)

Pulmonary langerhan’s cell histiocytosis (LCH)

Smoking related NSIP, IPF-UIP



Clinical Features of ILD

Features UIP DIP RE-ILD
hean age at onset  B0s 405 405

(yr]

Cnset Inzidious Insidious Insidious
Histary of cigarette  About two Mlost o=t
smaking thirds

Mortality rate (mean  B8% (5-Byr) 27% (12 yn) 0%
surival)

Fesponse to steroids Poar (Sood (Sood
Complete recovery Mo Yes Yes
possible

AlP
als

Arcute
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B2% (1 -2
ma)

Foor

Yes

NSIP
0=

subacute,
Insidious

Mot known
1% (17 mao)

Sood

Yes

COP
0=

Acute or subacute
Abaout half

10% in 5 years
Excellent

Yes (up to /0% of
patients)

AIP, acute interstitial pneumonia; COP, cryptogenic arganizing pneumonia; DIF, desquamative interstitial pneumonia;
MNZIF, nonspecific interstitial pneumoania; RB-ILD, respiratary bronchiolitis-associated interstitial lung disease; LIF,

usual interstitial pneumania.



Approach to Interstitial Lung Disease

* Speed of disease development
e Pathologic progress
e Radiographic pattern

— Lung volume

— Pattern of opacities
— Distribution

 Clinical context



Speed of Disease Development

e Acute

— Progress within days

e Subacute

— Change in 2 to 8 weeks

e Chronic

— No significant change over 8 weeks



Pathologic Progress of ILD

o A diffuse ground glass pattern is seen early in the
disease

e When the disease progresses, a chest radiography
demonstrates nodules, linear(reticular) infiltrates,
or a combination of the two

o At last, the infiltrates become coarser and lung
volume is lost

e Honeycomb pattern may appear at the end of the
disease



Natural History of the Pathogenesis
of NSIP = UIP

Beginning Intermediate

Stagelphas%trieter UIP History Chest 2005 128 52










Chest Radiography for ILD

* The first method of detection

* |n about 10% of cases, the CXR may look
normal

* The pattern of opacities on CXR may be
viewed differently when compared with the
pattern on HRCT
—e.g. LAM, PAP



Computed tomography for ILD

e Conventional CT: 7~710-mm slices at 10-mm intervals
e HRCT: 1-1.5 mm slices at 10-mm intervals

— For patients with suspected diffuse parenchymal
lung disease (early detection, pattern
identification, extent of opacities, diagnosing
bronchiectasis, identifying associated features)

— Prone position
— Expiratory images



ldiopathic Pulmonary Fibrosis
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ldiopathic Pulmonary Fibrosis




Glossary in HRCT

interlobular septal
thickening

parenchymal
g1 » & bands

centrilobular
peribronchovascular
interstitial thickening

peribronchovascular
interstitial thickening intralobular interstitial

thickening

fissure thickening
~%- due to subpleural
" interstitial thickening
: \ peripheral
honeycombing

traction
bronchiectasis

honeycombing
producing a
subpleural line

bronchiectasis
"signet ring sign"

subpleural line
without honeycombing



Approach to ILD- Radiography

e Radiograph
— Lung volume
— Opacity
— Distribution
* Computed tomography
— Opacity
— Distribution



Lung Volume

* Reduced
— Pathology distal to the airway

* Fibrosis

* e.g. IPF, asbestosis, sarcoidosis, chronic
hypersensitive pneumonitis

* Increased
— Pathology of the airway

e e.g. emphysema, asthma, bronchitis, constrictive
bronchiolitis, LCH, LAM, neurofibromatosis



Approach to ILD— Distribution

Infiltrative disease

Airway disease

Upper lung
predominance

Lower lung
predominance

Peripheral
predominance

Central
predominance

Sarcoidosis, Coal worker’s
pneumoconiosis, Silicosis, AS,
Eosinophilic pneumonia, LCH,
Hypersensitivity pneumonitis,
granulomatous infection

IPF, asbestosis, collagen
vascular disease

IPF, asbestosis, collagen
vascular disease, EG, BOOP

Sarcoisosis, lymphangitis
carcinomatosis

Cystic fibrosis, ABPA

Chronic aspiration,
bronchiectasis

Panbronchiolitis

ABPA




Practical Application of Pattern Analysis to Differential
Considerations in Diffuse Interstitial Lung Disease

Pattern Anatomic Sites Most Common Causes
Reticular Alveolar septum Environmental disease
Sarcoidosis
Collagen-vascular disease
Acute/chronic interstitial pneumonia
Nodular Alveolar septum Granulomatous diseases
Metastasis
Reticulo- Alveolar septum As per reticular unless definite nodulation is
nodular defined
Certain members of COPD spectra
Linear Bronchoarterial Interstitial edema

Perivenous

Interlobular septum

Lymphangitis malignancy

Certain members of COPD spectra



Diffuse Interstitial Lung Disease

1. Connective tissue pattern: reticular,
reticulonodular, linear

2. Lymphatic pattern: septal lines, B
predominantly, A and C occasionally

3. Bronchial pattern: parallel pattern, ring
shadow

4. Vascular pattern: prominent vessels with
secondary increased flow or distension

5. Deposition pattern: miliary, nodular,
reticulonodular



Linear or reticular opacities

Acute Chronic
e |nfection  |IPF/UIP
— Viral, mycoplasma,  CTD associated
malaria, PCP, infectious pulmonary fibrosis
mononucleosis e Asbestosis
* Pulmonary edema e Sarcoidosis
— CHF, uremia, fluid * Hypersensitivity
overload

pneumonitis

Drug-induced lung
disease



Reticular Pattern in UIP







Septal thickening

Acute

* Pulmonary edema

Chronic

Lymphangitis
carcinomatosis

Pulmonary alveolar
proteinosis

Sarcoidosis

Pulmonary veno-
occlusive disease (VOD)



Septal Pattern

* Thickening of the interlobular septa
« —Kerley Alines

« Radiating from the hilus into the upper
lung zones

e 2-6 cm in length
« —Kerley B lines
* Perpendicular to the pleura
e 1mm thick, and about 1-2cm in length

« Pulmonary edema, malignancy, IPF,
sarcoidosis



Septal line - Cardiogenic pulmonary edema







Honeycomb Pattern in UIP




Lymphangitis Carcinomatosis :Beaded

thickening of interlobular septa and broncho-
vascular bundle (Gastric Cancer)




Lymphangitis Carcinomatosis




Ground-glass Pattern

Hazy increased attenuation of lung, with
preservation of bronchial and vascular margins

Caused by partial filling of air spaces, interstitial
thickening, partial collapse of alveoli, normal
expiration, or increased capillary blood volume

Differentiated with Consolidation

Common but nonspecific

Clinical history, distribution, associated HRCT
findings

80% reversible, inflammation/ 20% irreversible,
fibrosis



Ground-glass Opacities

Acute

Infection
Pulmonary edema
Hemorrhage

Hypersensitivity
pneumonitis

Acute inhalational
exposures

Drug-induced lung
disease

AlP

Chronic

NSIP (idiopathic or
CTD related)

RB-ILD
DIP
PAP

Drug related lung
disease



AIDS with PJP and CMV Infection




Pneumocystis Jiroveci (Carinii)
Pneumonia

« Exudative alveolitis: accumulation of fluid,
organisms, fibrin and debris within the
alveolar spaces (GGO)

« Mosaic distribution with normal lung

« Intralobular reticulation within GGO:
Interstitial and interlobular septal infiltration
by mononuclear cells and edema

« Subacute stage: interlobular septal
lymphatics clearing the alveolitis, with
plasma cell and Macrophages

« Chronic stage: interstitial fibrosis

* HIV (+) with GGO, highly sensitive and
suggestive (94%) (Hartman et al. AJR 1994)







Consolidation vs GGO on CT

* |nfiltration of the lung parenchyma
completely obliterate the air spaces

— Filling of the airspace
— Filling of the interstitium

* More patchy than GGO

* |[nspected on mediastinal windows
— Vessels completed obscured or not
— CT-angiogram sign



COP/ BOOP

(Cryptogenic organizing pneumonia/ Bronchiolitis
obliterans with organizing pneumonia)

* Patchy subpleural and/or
peribronchovascular air-
space consolidation (open
arrows)

* Often associated with
areas of ground-glass
attenuation (curved
arrows)

* May show centrilobular
nodules (solid straight
arrow or bronchial wall
thickening

(Radiology. 1999;211:555-560.)



reticular lines and septal thickening, without
architectural destruction, resembling irregular patio
stones.

* Pulmonary alveolar proteinosis:
partial filling of alveolar space and lymphatics by
proteinaceous material

* Lipoid pneumonia, mucinous BAC




Pulmonary Alveolar Proteinosis

Filling of alveolar spaces with %
priodic acid-Schiff-positive |
proteinaceous material, rich in
lipid

Unknown pathogenesis;
silicosis, immunodeficiency

GGO, geographic distribution

Smooth thickening of the
Interlobular septa,

Crazy-paving appearance (not
pathognomonic, but suggestive)
of PAP




Mosaic Pattern

* Decreased lung attenuation
— Lung destruction: panlobular emphysema

— Decreased blood flow: pulmonary
thromboembolism

— Decreased ventilation: constrictive bronchiolitis

* Using expiratory CT to differentiate airway
disease from vascular disease



Mosaic pattern

N




Cystic airspaces

Acute
* PJP (PCP)
e Septic embolism

Chronic

Pulmonary LCH
Pulmonary LAM

Honeycomb lung disease
(IPF)

Bronchiectasis
Centrilobular emphysema
Metastatic disease (rare)



Differential diagnosis of cystic lung disease

Diagnosis

Comments

Langerhans histiocytosis

Cysts with unusual shapes, larger and more in apices,
spared CP angles, small nodules (1)

LAM Cysts usually round and relatively uniform in size and
shape; diffuse lung involvement, exclusively in women
LIP Less numerous than in LAM and EG; nodules or GGO

may be associated

Honeycombing

Subpleural predominance; multiple layers at the pleural
surface; cysts care walls; findings of fibrosis

Centrilobular
emphysema

Lucencies small, centrilobular, visible walls absent or
inconspicuous; upper lobe distribution

Bullae

Subpleural distribution in most cases; single layer at the
pleural surface; centrilobular emphysema

Pneumatocele

Scattered; patchy distribution; limited in number; findings
of pneumonia

Cystic bronchiectasis

Clustered or parahilar distribution; air-fluid levels;
branching lucencies, signet ring sign

Cavitary nodules

Wall usually thick and irregular



Bronchiectasis

Signet ring sign

Kang's study shows 85%
pathologic evidence of
bronchiolitis in 47 resected

lobes with documented
bronchiectasis

HRCT findings: mosaic
perfusion, centrilobular
nodular or branching

opacities, or both (TIB)

Bronchiolar disease may
precede or even lead to the
development of
bronchiectasis




Pulmonary Histiocytosis

Thin-wall cysts, '

some confluent or
with bizarre shapes,
usually smaller than
1cm

Thick wall cysts

Nodules, usually
smaller than 1-5 mm

Upper lobe
predominance and
CP angle sparing




Pulmonary Histiocytosis




Lymphangioleiomyomatosis

Numerous thin-walled !
cysts, surrounded by k

normal lung
parenchyma

2 mMm-5 cm In size

No lung zone is
spared

Cysts may enlarge
and wall may thicken




Centrilobular Pulmonary Emphysema

Most common form
« Cigarette smoking

« Upper lobe
predominance

« Central portion of 2"d
pulmonary lobule

 Confluent when disease
progressive

* Vessel attenuation when
disease progresses




Cystic Metastases

« Causes:
* Seminoma
 Ewing’s sarcoma
* Myxosarcoma
 Wilms’ tumor
« Osteogenic sarcoma
« Angiosarcoma
» Transitional cell carcinoma
« Teratocarcinoma
« Sarcoma of unknown type

~ Chest 2016;150:945-65



Differential Diagnosis of Interstitial Lung
Disease

* Fine reticular or reticulonodular pattern

— Granulomatous
* [nfection
* Inhalational
* |diopathic

— Neoplastic

— Hemosiderosis









Differential Diagnhosis of Interstitial Lung
Disease

— Fine nodular pattern

* Granulomatous
—Infection
—Inhalational
—ldiopathic

* Neoplastic

— Pinpoint opacities
* Microlithiasis, post-lymphangiogram, silicosis






Hypersensitivity Pneumonitis







Differential Diagnhosis of Interstitial Lung
Disease

e Coarse reticular with fibrosis
— Upper lung:

e cystic fibrosis, AS, Silicosis, Sarcoidosis, EG, TB,
extrinsic allergic alveolitis, neurofibromatosis

— Lower lung:

* |IPF/UIP, asbestosis, collagen vascular disease,
chronic aspiration, drug



Sarcoidosis

Stage | Stage Il
(lymphadenopathy) (lymphadenopathy and infiltrates)




