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	1. DR. V SRI  HARISH
 


	2. The diffuse parenchymal  lung diseases (DPLDs), also
called interstitial lung diseases (ILDs), are a
heterogeneous group of rare disorders that cause
expansion of the interstitial compartment by varying
degrees of inflammation and fibrosis, resulting in
parenchymal damage.
 Among the 300-plus interstitial lung diseases, the
most important are sarcoidosis, idiopathic pulmonary
fibrosis, extrinsic allergic alveolitis, interstitial lung
disease as a feature of connectivetissuedisease,drug-
induced interstitial lung disease and pneumoconiosis.
 


	3.  Diffuse parenchymal  lung diseases (DPLD) are
classified into four groups:
 (1) DPLD of known causes;
 (2) idiopathic interstitial pneumonias (IIP);
 (3) granulomatous DPLD and
 (4) DPLD with well defined clinicopathologic features
 



	5.  Major ILDs  of known aetiology (~35% of all patients
with ILDs) :
 Pneumoconioses (e.g. asbestosis, silicosis)
 Extrinsic allergic alveolitis (hypersensitivity pneumonitis)
 Drug toxicity.
 Associated with collagen vascular diseases.
 


	6.  Major ILDs  of unknown aetiology (~65% of all patients with ILDs)
 Idiopathic interstitial pneumonias :
 Idiopathic pulmonary fibrosis with a histopathological pattern of usual
interstitial pneumonia (~55% of IIPs)
 Nonspecific interstitial pneumonia (~25% of IIPs)
 Respiratory bronchiolitis ILD, in smokers (~10% of IIPs)
 Desquamative interstitial pneumonia (~5% of IIPs)
 Cryptogenic organising pneumonia (~3% of IIPs)
 Lymphoid interstitial pneumonia (~1% of IIPs)
 Acute interstitial pneumonia (~1% of IIPs)
 


	7.  Sarcoidosis is  a multisystem granulomatous disease of
unknown etiology characterized histologically by
noncaseating granulomas that may progress to fibrosis.
 Pulmonary manifestations are present in 90% of patients.
Systemic symptoms such as fatigue, night sweats and
weight loss are common.
 Loefgren's syndrome, an acute presentation of sarcoidosis,
consists of arthritis, erythema nodosum, bilateral hilar
adenopathy and occurs in 9-34% of patients.
 Erythema nodosum is seen predominantly in women and
arthritis is more common in men.
 


	8.  There are  five radiologic stages of intrathoracic abnormalities:
 Stage 0: Normal chest radiograph
 Stage 1: Mediastinal and hilar lymphadenopathy
 Stage 2: Lymphadenopathy with pulmonary parenchymal lesions
 Stage 3: Pulmonary parenchymal lesions in the absence of hilar
lymphadenopathy
 Stage 4: Significant lung fibrosis with architectural distortion or bullae
 The main utility of On follow-up,
 These stages do not indicate disease chronicity or correlate with changes in
pulmonary function.65 percent of the
 


	9.  HRCT findings  in Sarcoidosis.
 Common findings:
 Small nodules in a perilymphatic distribution (i.e. along
subpleural surface and fissures, along interlobular septa
and the peribronchovascular bundle).
 Upper and middle zone predominance.
 Lymphadenopathy in left hilus, right hilus and
paratracheal (1-2-3 sign). mediastinal lymphadenopathy in
the paratracheal, aortopulmonary window and subcarinal
region. 20 % show egg shell calcifications.
 


	10. STAGE 1
  



	12.  Uncommon findings:
  Conglomerate masses in a perihilar location.
 Larger nodules (> 1cm in diameter, in Grouped nodules
or coalescent nodlues surrounded by multiple satellite
nodules (Galaxy sign)
 Nodules so small and dense that they appear as ground
glass or even as consolidations (alveolar sarcoidosis)
 



	14.  Fibrosis in  Sarcoidosis.
Progressive fibrosis in sarcoidosis may lead to
peribronchovascular (perihilar) conglomerate masses of fibrous
tissue.

The typical location is posteriorly in the upper lobes, leading
to volume loss of the upper lobes with displacement of the
interlobar fissure.
 Other diseases that commonly result in this appearance are:
 Silicosis
 Tuberculosis
 Talcosis
 



	16.  Alveolar sarcoidosis  :
 In about 15–25 percent of the patients, coalescing
granulomas form large mass-like nodules (1–4 cm in
diameter), the so-called ‘alveolar sarcoid pattern,
 Unlike metastasis, these nodules are poorly
defined and may contain air bronchogram within.
 



	18.  Differential diagnosis  of Sarcoidosis.
 Lymphadenopathy:
 Primary TB: asymmetrical adenopathy , non discreate, central
necrosis.
 Histoplasmosis
 Lymphoma ( in sarcoidosis with 2 yr lymph nodes regress
then parenchymal opacticies develop. )
 Small cell lung cancer with nodal metastases
 Nodular pattern:
 Silicosis / Pneumoconiosis: predominantly centrilobular and
subpleural nodules.
 Miliary TB: random nodules.
 Fibrotic pattern:
 Usual Interstitial Pneumonia (UIP): basal and peripheral
fibrosis, honeycombing.
 Chronic Hypersensitivity Pneumonitis: mid zone fibrosis
with mosaic pattern.
 Tuberculosis (more unilateral).
 


	19. some diseases with  a nodular pattern.
 Hypersensitivity pneumonitis: ill defined centrilobular
nodules.
 Miliary TB: random nodules of the same size.
 Sarcoidosis: nodules with perilymphatic distribution, along
fissures, adenopathy.
 Hypersensitivity pneumonitis: centrilobular nodules,
notice sparing of the subpleural area.
 Sarcoidosis: nodules with perilymphatic distribution, along
fissures, adenopathy.
 TB: Tree-in-bud appearance in a patient with active TB.
 Langerhans cell histiocytosis: early nodular stage before the
typical cysts appear.
 Respiratory bronchiolitis: ill defined centrilobular nodules
of ground-glass opacity.
 


	20.  Extrinsic allergic  alveolitis is an immunologic pulmonary
disorder associated with the inhalation of one of the antigenic
organic dusts.
 Etiologic agents have been implicated, including many
thermophilic bacteria, true fungi, and various animal proteins.
 Some of the more common disease entities include
- farmer’s lung(exposure to moldy hay),
- humidifier lung (exposure to water contaminated by
thermophilic bacteria),
-birdfancier’slung (exposure to avian proteins in feathers and
excreta)
 


	21.  Acute phase  :
 The chest radiograph may be normal early in the acute
stage of disease.
 Within hours, fine nodular or ground glass opacities
develop, most often in the lower lobes; progressive
airspace opacifi cation may simulate pulmonary edema.
 Within hours to days, the opacities resolve and the chest
radiograph becomes normal.
 With continued or repeated exposures, the chest
radiograph will remain abnormal between acute episodes.
 


	22.  Subacute phase-
  Ill-defined centrilobular nodules of ground-glass
opacity (80% of cases) or
 mosaic pattern of a combination of patchy ground-
glass opacity due to lung infiltration and
patchy lucency due to bronchiolitis with air trapping
 



	24.  Chronic phase  :
 Mosaic pattern with areas of ground-glass atenuation and areas
of low attenuation.
 Fibrosis and parenchymal distortion in a mid zone and
upper zone distribution with interlobular and intralobular
interstitial thickening, honeycombing, and traction
bronchiectasis.
 Appear as diffuse coarse reticular or reticulonodular opacities in
the midlung and upper lung zones;
 The diagnosis of hypersensitivity pneumonitis should be
considered when repeated episodes of rapidly changing ground
glass or airspace opacifi cation are seen in a patient with
underlying coarse interstitial lung disease.
 Hilar or mediastinal lymph node enlargement and pleural
effusion are uncommon findings in patients with
hypersensitivity pneumonitis
 



	26.  Differential diagnosis  of Hypersensitivity
Pneumonitis
 Subacute stage:
 RB-ILD: seen in smokers, upper lobe predilection,
usually associated with centrilobular emphysema.
 Alveolar proteinosis.
 Chronic stage:
 UIP: may show very similar HRCT findings.
UIP has a strong lower zone distribution.
In chronic HP fibrotic changes are typically seen
throughout the whole lung parenchyma from the
periphery towards the centrum.
 Centrilobular nodules and airtrapping is not seen in UIP.
 


	27.  The term  pneumoconiosis is used to describe the
nonneoplastic reaction of the lungs to inhaled
inorganic dust particles.
 Silicosis and CWP occur in a specific patient group
(construction workers, mining workers, workers
exposed to sandblasting, glass blowing and pottery).
 The radiographic and HRCT appearances of these
diseases, however, may not be distinguishable from
each other .
 


	28.  HRCT findings  in Silicosis/CWP
 Small well-defined nodules of 2 to 5mm in diameter in
both lungs.
 Upper lobe predominance
 Nodules may be calcified
 Centrilobular and subpleural distribution
 Sometimes random distribution
 Irregular conglomerate masses, known as progressive
massive fibrosis (upper , posterior , b/l )
 Masses may cavitate due to ischemic necrosis.
 Often hilar and mediastinal lymphnodes.
 




	31.  Differential diagnosis  of Silicosis / Pneumoconiosis.
 Sarcoidosis : can be difficult to distinguish (look for distribution
of nodules).
 Infection: miliairy TB, fungus.
 Hematogenous metastases: silicotic nodules in subpleural and
peribronchiolar location up to the level of the secundary
pulmonary lobule, may have a seemingly random distribution
and simulate metastases and miliary infections.
 Langerhans cell histiocytosis: can be difficult to distinguish from
silicosis in the early stage, when LCH is solely characterized by
the presence of small nodules. Look for nodules with cavitation.
 


	32.  Collagen vascular  diseases that show features of
interstitial lung disease include systemic lupus
erythematosus, rheumatoid arthritis, progressive
systemic sclerosis, polymyositis and dermatomyositis,
Sjögren syndrome and mixed connective tissue
disease.
 At histopathologic examination, these are diverse and
include usual interstitial pneumonia, nonspecific
interstitial pneumonia, COP, diffuse alveolar damage,
lymphocytic interstitial pneumonia, and apical
fibrosis.
 


	33.  HRCT has  proved to be very sensitive in the detection
and characterization of various histo pathologically
confirmed interstitial lung diseases.
 There is evidence that the pattern of abnormality at
HRCT reflects the relative proportions of fibrosis and
inflammation.
 A reticular pattern with traction bronchiectasis at CT
is associated with a predominantly fibrotic process,
 whereas ground-glass attenuation without a reticular
pattern or traction bronchiectasis is associated with an
inflammatory process.
 


	34.  MANIFESTATIONS
 Serositis-  Pleuritis Pleural effusion, thickening ,Pericarditis
Pericardial effusion
 Interstitial pneumonitis Pulmonary fibrosis (basilarpredominance)
 Necrobiotic nodules Multiple peripheral cavitatingnodules
 Caplan syndrome Multiple peripheral cavitating nodules
 Pulmonary arteritis Pulmonary arterial hypertension ,and right heart
enlargement Pulmonary hemorrhage
 


	35.  The most  common radiographic manifestation of
parenchymal lung involvement is an interstitial
pneumonitis and fibrosis, which histologically is a
form of UIP.
 This begins as an alveolitis (infl ammation of the
alveolar interstitium) that is seen radiographically as
fine reticular or ground glass opacities with a
lower zone predominance.
 There is gradual progression to end-stage pulmonary
fibrosis with the development of a bibasilar medium or
coarse reticular or reticulonodular pattern
(honeycombing)
 


	36.  Less common  parenchymal manifestations of
rheumatoid disease are lung nodules and changes
attributable to COP.
 Necrobiotic (rheumatoid) nodules in the lung can
produce peripheral well-defi ned nodular opacities on
chest radiographs.
 Similar nodules may develop in the lungs of coal
miners and silica or asbestos workers with rheumatoid
arthritis as a hypersensitivity response to inhaled dust
particles (Caplan syndrome)
 




	39.  The most  common radiologic abnormality is pleural
effusion(25 to 35%). Pericardial effusion is seen in
approximately 20 %.
 Pulmonary manifestations of comprise both acute and
chronic lesions.
 Acute disease includes pulmonary hemorrhage, acute
lupus pneumonitis, and pulmonary edema.
 Chronic disease, such as interstitial pneumonitis and
fibrosis, is less common than in other connective
tissue disorders.
 


	40.  Ground-glass attenuation  and consolidation at high-
resolution CT may reflect the presence of interstitial
pneumonitis and fibrosis, acute lupus pneumonitis.
 Radiographic evidence of interstitial fibrosis,
consisting of a reticular pattern that involves mainly
the lower lung zones, include inter lobularseptal
thickening (33%), irregular linear hyperattenuating
areas(33%), and architectural distortion (22%).
 Honey combing is very rare. So radiologic evidence of
UIP is uncommon.
 



	42.  Pulmonary involvement  is more common and more
severe in systemic sclerosis than in other types of
collagen vascular disease.
 The most common pulmonary manifestation is
interstitial fibrosis, which occurs in approximately
80percent of patients.
 The histological features are those of NSIP.
 


	43.  The most  common thin-section CT fi ndings are ground
glass opacities, reticulation and eventually traction
bronchiectasis in a lower zone, subpleural distribution.
 Pulmonary arterial hypertension with enlarged central
pulmonary arteries and RV dilatation is seen in up to 50%
of patients with scleroderma and may be seen in the
absence of interstitial fi brosis.
 Pleural effusions are signifi cantly less common in
scleroderma than in rheumatoid disease or SLE.
 A dilated air-filled esophagus may be identifi ed on the
upright chest radiograph and is a manifestation of
esophageal dysmotility from smooth muscle atrophy.
 




	46.  This autoimmune  disorder of middleaged women is
characterized by the sicca syndrome
keratoconjunctivitis sicca ,xerostomia], and xerorhinia
which results from lymphocytic infiltration.
 The most common manifestation is
interstitial fibrosis, which is indistinguishable from
that seen with other collagen vascular disorders.
 Involvement of tracheobronchial mucous glands leads
to thickened sputum with mucus pluggingand
recurrent bronchitis, bronchiectasis, atelectasis.
 


	47.  CT demonstrates  both interstitial opacities and the
presence of small airways involvement with
bronchiolectasis and a “tree-in-bud” appearance.
 Pleuritis and pleural effusion are less common.
 Patients with Sjögren syndrome are at increased risk for
developing lymphocytic interstitial pneumonitis (LIP) and
non-Hodgkin pulmonary lymphoma.
 The radiographic appearance of LIP is lower lobe coarse
reticular or reticulonodular opacities that are
indistinguishable from interstitial fi brosis.
 Thin-section CT shows ground glass opacity with scattered,
thin-walled cysts.
 




	50.  Drug-induced lung  disease is a major source of
iatrogenic lung injury.
 The major diagnostic problem is, that it may present
with a large variety of radiologic patterns.
 It may present as organizing pneumonia, eosinophilic
pneumonia, fibrosis, hypersensitivity pneumonitis or
even as ARDS.
 The diagnosis of drug-induced pulmonary disease is
usually one of exclusion.
 


	51.  Drug-induced organizing  pneumonia is commonly
caused by Bleomycin and Cyclophosphamide and
other drugs like Methotrexate, Amiodarone,
Nitrofurantoin and Penicillamine .
 


	52.  Diffuse alveolar  damage most common pattern
 The initial manifestation is pulmonary edema, frequently in a
geographic or nondependent distribution without much
associated pleural fl uid or interlobular septal thickening.
 After discontinuation of the offending drug, it may resolve,
stabilize or progress to fibrosis, frequently in an UIP pattern .
 Drugs that commonly cause diffuse alveolar damage include
 chemotherapeutic agents
 busulphan, bleomycin, cyclophosphamide,
 gold salts, mitomycin, and melphalan.
 Opiates
 



	54.  UIP can  be the result of diffuse alveolar damage or
occur as a result of chronic drug toxicity.
 The drugs most commonly implicated in this form of lung
disease are amiodarone, nitrofurantoin, and the
chemotherapeutic agents cyclophosphamide, bleomycin,
and methotrexate.
 Radiographically, patients present with bilateral,
predominantly lower lobe, coarse reticular and linear
opacities with diminished lung volumes.
 NSIP (also referred to as chronic interstitial
pneumonia when known to result from drug toxicity) is
most commonly encountered with amiodarone,
methotrexate, and BCNU therapy
 



	56.  Mosaic attenuation  is the description given to the
appearance at CT where there is a patchwork of regions of
differing attenuation. It is a non-specific finding, which
may be seen in any of the following:
 obstructive small airways disease: low attenuation
regions are abnormal and reflect decreased perfusion of
the poorly ventilated regions, e.g. bronchiectasis, cystic
fibrosis, constrictive bronchiolitis
 occlusive vascular disease (can be termed a mosaic
perfusion pattern in this setting ): low attenuation regions
are abnormal and reflect relative oligaemia, e.g. chronic
pulmonary embolism
 parenchymal disease: high attenuation regions are
abnormal and represent ground-glass opacity
 


	57. Decreased vessel size  Uniform sized vessels
Some regions too lucent Some regions too dense
No reticulation Associated reticulation,
No Nodules Nodules
Mosaic perfusion Ground glass opacity
 


	58. Decreased size of  vessels uniform sized vessels
(suspect mosaic perfusion) (suspect GGO)
No air trapping air trapping no air
trapping
Vascular disease obstructive disease infiltrative
disease
Chronic PE small airways disease GGO DD’s
large airways disease
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