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Despite the considerable progress in the classification
of the idiopathic interstitial pneumonias (IIPs), the
lack of an international standard has resulted in variable
and confusing diagnostic criteria and terminology. The
advent of high-resolution computed tomography
(HRCT), the narrowed pathologic definition of usual
interstitial pneumonia (UIP) and recognition of the
prognostic importance of separating UIP from other
ITP pattern have profoundly changed the approach to
the IIPs. Idiopathic interstitial pneumonia (ITP) includes
a group of nonneoplastic, noninfectious lung disorders
resulting from damage to the lung parenchyma by
varying patterns of inflammation and fibrosis. The
term is somewhat descriptive and inaccurate, because
not all diseases classified as being in this category
are limited to the interstitium, nor is the etiology
entirely idiopathic. However, most of the diseases
have some degree of interstitial cellular infiltration

and/or collagen depositionl.
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To overcome the lack of an international standard
in the diagnostic criteria and terminology of IIPs,
the consensus meeting sponsored by American
Thoracic Society (ATS) and European Respiratory
Society (ERS) was held and reported recently an
international consensus statement. This statement
recognized the following 7 clinco-radiologic—pathologic
entities of IIPs and established uniform definition
and criteria for the diagnosis of each of these [IPs*
(Table 1). It is important to keep in mind that
similar histological patterns characteristic of these
disorders can be seen in association with a variety
of etiologies and the final diagnosis should be
rendered only after the pulmonologist, radiologist,
and pathologist have reviewed all of the clinical,
radiological, and pathological data obtained from the
patient®. The word “pattern” should be added to the
histopatholgic diagnosis to distinguish it from the
clinico-radiologic—pathologic djagnosisz.

HRCT is indicated for all but a small proportion
of patients for whom a specific diagnosis is strongly
suggested by the standard chest radiograph. The
primary role of HRCT is to separate patients with
typical findings of IPF/UIP from those with the less
specific findings associated with other IIPs. HRCT
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Table 1. Histologic and clinical classification of idiopathic interstitial pneumonias

Histologic Patterns

Clinical-Radiologic-Pathologic Diagnosis

Usual interstitial pneumonia
Nonspecific interstitial pneumonia
Organizing pneumonia

Diffuse alveolar damage
Respiratory bronchiolitis
Desguamative interstitial pneumonia
Lymphocytic interstitial pneumonia

Idiopathic pulmonary Fibrosis / cryptogenic fiorosing alveolitis
Nonspecific interstitial pneumonia

Cryptogenic organizing pneumonia

Acute interstitial pneumonia

Respiratory bronchiolitis interstitial lung disease
Desguamative interstitial pneumonia

Lymphocytic interstitial pneumonia

1s also important in detecting clues to non-IIP disorders
such as sarcoidosis, hypersensitivity pneumonitis,
and eosinophilic pneumonia, and in selecting the
appropriate site for the biopsy.

[diopathic Pulmonary Fibrosis

The tem UIP and IPF have become more narrowly
defined. According to the current definition, IPF is a
distinctive type of chronic fibrosing intersititial
pneumonia of unknown cause limited to the lungs
and associated with a surgical lung biopsy showing
a histologic pattern of UIP’,

The patient’s age at onset is usually greater than
50 years and IPF is slightly more common in male’.
Onset of symptom is usually gradual, with dyspnea
the most prominent and disabling symptom. In most
patients, symptoms have been present for more than
6 months before presentation4. Most patients exhibit
a restrictive pattern of ventilatory defect with a
decreased in DLCo and resting hypoxemia. Median
survival from time of diagnosis varies between 2.5

and 35 year53'5'6.

Bronchoalveolar lavage fluid
(BALF) contains an excess of neutrophils and there
may also be a mild or moderate increased in the
percentage of eosinophils7’8. Lymphocytosis is not a
feature of UIP”.

The UIP pattern is characterized by heterogeneity
that includes patchy chronic inflammation (alveolitis),
progressive injury (small aggregates of proliferating
myofibroblasts and fibroblasts, termed “fibroblastic

foci”), and fibrosis (dense collagen and honeycomb

change)lo. It has a heterogeneous appearance at low
magnification. The histological changes affect the
peripheral subpleural parenchyma most severelylo.
The common chest radiographic abnormality in
patients with IPF is peripheral reticular opacity,
most marked at the base, and often associated with
honeycombing and lower lobe volume loss (Fig.
1A). UIP is characterized on CT by the presence of
reticular opacities, often associated with traction br-
onchiectasis. Honeycombing and ground glass opacity
is common(Fig. 1B and 1C). Architectural distortion
is often prominent and lobar volume loss is seen
with more advanced fibrosis. The distribution of
UIP on CT is characteristically basal and peripheral,
although often patchylZ’lg. On serial scans in treated
patients, the areas of ground glass opacity regress,
but more commonly progress to fibrosis with honey-
combingm(Fig. 2A and 2B). When ground glass opacity
attenuation is associated with reticular lines, traction
bronchiectasis or bronchiolectasis, it usually indicates
histologic fibrosis'. Typical HRCT findings of UIP
are found in about 50% of patients with biopsy—
proven disease™"®. When the radiologic diagnosis of
UIP is based on those typical HRCT findings, it is
correct in more than 90% of cases'™".
Occasionally, patients with IPF develop a fulminant
and often fatal acute exacerbation'’. Patients who
are biopsied during an accelerated phase of their
illness may show a combination of UIP pattern and
variety of acute lesions. These include infection,
prominent organizing pneumonia, diffuse alveolar

damage (DAD), and capillaritis. If no cause can be
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determined, this may represent “accelerated decline findings consist of extensive multifocal, diffuse or,
of IPF” or “acute exacerbation of IPF””. The HRCT less commonly, peripheral ground glass opacity super-
mposed on a background of interstitial fibrosis'® (Fig.
3A and 3B). The CT pattern of UIP due to IPF can
be indistinguishable from that found in UIP due to
asbestosis and to collagen vascular disease. Patients
with chronic hypersensitivity pneumonitis, or with
end-stage sarcoidosis, may uncommonly develop a
CT pattern similar to that of UIP.

Figue 2 ldiopathic pumonary fibrosis in - a  45-year-old
woman. (A) The inital HRCT scan obtained at level of
bronchus intermedius shows subpleural reticular

Figure 1. Idiopathic pumonary fibrosis in a  54-year- opaciies and subtle areas of ground glass opacty or
od man. (A Chest Radiograph shows peripheral re- smal  consolidation in the periphery of both  lower
ticular opacities in both midde and lower lung zones, lobes. (B) After 2 years and 6 months, the follow up
with  honeycombing.  Mid  volume loss of lower lobe CT scan obtaned at smilar level shows progression
is aso noted (B and C) HRCT scan shows basal and of reticular opacities in both lower lobes. There are
subpleural  predominant  reficular  opacitiess  with  traction also seen increased extent of subpleural ground glass
bronchiectasis, ground glass opacity and honeycorrbing. opacity and small consolidation.
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Figure 3. Acute exacerbation of IPF in a 63 year-
old man. (A) Iniial HRCT scan obtained at level

of  bronchus intermedius  shows  subpleural  pre-
dominant reticular opacities, honeycombing and
subtle areas of ground glass opacity, typical of IPF.

(B) After 7 months, the folow up CT scan obtained
at  similar level shows extensive mulifocal areas of
goud glass opacity, superimposed on a  background
of IPF.

Nonspecific Interstitial Pneumonia

The recognition that lung biopsy samples from
some patients with idiopathic interstitial disease do
not fit into any well-defined histologic patterns of
IIP led to proposals of the terms “unclassified in-
terstitial pneumonia” by Kitaichi in 1990" and non-
specific interstitial pneumonia (NSIP) by Katzenstein and
Fiorelli in 1994%. Katzenstein and Fiorelli divided
NSIP into three major subgroups based on the amount
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of inflammation and/or fibrosis in the lung biopsies.
Improved prognosis has been observed in several
studies and appears to correlate with differences in
the dominant pathology, whether a cellular or fibrotic
pattern of NSIP is present and dominates. At present,
the term is recommended to identify a distinct idiopathic
form of ITP with a more favorable prognosis than IPF.
Other clinical conditions associated with NSIP pattern
on histopathology include collagen vascular diseases,
hypersensitivity pneunonitis, certain infection, and potential
exposures”.

The mean age of patients at onset of NSIP is a
decade or more younger than patients with IPF.
There 1s neither sexual predominance nor association

with cigarette srnokingm21

. The illness is less chronic
with compared with IPF, with the duration spanning
months to years, and it has a more favorable prognosis
than IPF"™ . The mortality rate is 15% to 20% in
5 years' ®. On BALF, unlike in UIP, increases in the
percentages of lymphocytes occur in about 50% of
cases, and similar proportions also have increased
numbers of neutrophils and/or eosinophils%.

The NSIP pattern encompasses a broad spectrum
of histologic features with varying degrees of alveolar
wall inflammation or fibrosis™. The most mmportant
difference between the fibrosing pattern of NSIP
and UIP patterns is the temporal uniformity of the
former, which contrasts with the variegated appearance
of the connective tissue in the UIP pattern.

NSIP typically shows bilateral pulmonary infiltrates
and the lower lung zones are more frequently in-
volved”!(Fig. 4A). On HRCT, ground glass opecity is
the predominant finding in the majority of cases and
1s most commonly bilateral and symmetrical with
subpleural predominance(Fig. 4B and 4C). Irregular linear
or reticular opacities are seen in approximately half of
all cases, and may associated with traction bronchi-
ectasis™(Fig. 5A, 5B and 5C). Honeycombing and
consolidation are relatively infrequentmzz‘%. Fibrosing
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NSIP may be associated with HRCT evidence of
honeycombing”®, The CT differential diagnosis of
patients with the pathologic pattern of NSIP depends

Fgure 4. Nonspecific interstiiadl  pneumonia  (group 1,
cellular  pattem) in a 48yeardd women. (A Intid chest
radiograph  shows  peripheral  increased  opacities  in
both lower lung zones. (B) Inial HRCT scan obtained
at level of basal segmental  bronchi  shows diffuse
areas of ground glass opacity in both lower lobes. (C)
After 4 months, the folow up CT scan obtained at
similar level shows almost decreased areas of ground

glass opacity in both lungs.
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on the dominant CT pattern exhibited and includes

UIP, hypersensitivity pneumonitis, cryptogenic or-

.. . 2425
ganizing pneumonia” .

k b 15, _ j
Fgure 5. Nonspecific interstitial  pneumonia  (group 2,
fioic pettem) in a 52-year-dd men (A Inid chest radio

-gaph  shows  subpleurd and  basad  predominant increas
ed opedties in both miode and lower lug zores. B Initid
HRCT scan obtained at level of liver dome shows patchy
dstribution  of  ground dlass  opacity  containing  reticular
opacities in both lower lobes. (C) After 6 months, the
folow up CT scan obtained at smilar level shows much
Oecreased  areas of ground glass opacty without  interval
change of reticular opacities.



Cryptogenic Organizing Pneumonia

Cryptogenic organizing pneumonia (COP) has also
been known as bronchiolitis obliterans organizing
pneumonia (BOOP) and the latter term came into
common usage. The etiology is unknown in most
cases (idiopathic COP).

There i1s an equal sex distribution. Mean age of
onset 1s 55 years. Patient typically present with an
illness of relatively short duration (median, less than
3 months) with variable degrees of cough and
dyspnea%m. Symptoms usually follow a suspected
but unconfirmed lower respiratory tract infection.
Pulmonary function test (PFT) confirm a restrictive
ventilatory pattern with a moderately reduced DILCo™,
The majority of the patients recover completely on
administration of oral corticosteroids but a significant
number relapse within 1 to 3 months when the
corticosteroids are reduced®. A small proportion of
patients recover spontaneouslyw. BALF contains
increases in the total number and proportion of
lymphocytes. The ratio of CD4+ to CD8+ cells is
decreased, and the proportion of neutrophils (particularly
in the early stages) and of eosinophils is also frequently
increased®”.

Pathologically, the organizing pneumonia pattern
1s a patchy process characterized primarily by orga-
nizing pneumonia involving alveolar ducts and alveoli
with or without bronchiolar intraluminal polypsrﬂ.
The histologic pattern can be seen in association
with pulmonary infection, organizing DAD, drug
reaction, collagen vascular diseases, hypersensitivity
pneumonitis, and toxic fume inhalation®.

The most common radiographic findings in COP
are bilateral or unilateral areas of consolidation”.
The distribution is usually patchy but may be confined
to the subpleural region in a minority of cases”.
Small nodular opacities are seen in 10-50% of

cases” ™ (Fig. 6A). The chest CT scan reveals areas
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of airspace consolidation in 90% of the patients with
COP, which frequently shows a subpleural or peri-
bronchial distribution”*(Fig. 6B). The lower lung zones
are more frequently involved. Small nodules are
evident in 50% of cases, usually seen along broncho
vascular bundles, and are centrilobular. The airspace
consolidation correspond histologically to the regions
of lung parenchyma that show airspace fibrosis and
the small nodules are related to foci of organizing
pneumonia limited to the peribronchial region and/or
to fibroblastic tissue plugs within the bronchiolar

lumen. Ground glass opacity is present in about 60%

Figure 6. Cryptogenic organizing pneumonia in a 36~
year-old man. (A) Chest radiograph shows paichy conr
solidaion in both lower lung zones. (B) HRCT scan
obtained at level of inferior pulmonary vein  shows

distribution of
opacity  and

peribronchovascular and subpleural
consolidation.  Also  note  ground  glass
large nodules in both lungs.
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of cases, usually associated with consolidation or
nodules™™. The ground glass opacity correlate with
areas of alveolar septal inflammation and minimal
airspace fibrosis®. Approximately 15% of patients
with COP present with multiple large nodules®. The
majority of patients with COP demonstrate radio-
graphic improvement with treatment. However, the
parenchymal abnormality may regress or change in
one area and even emerge in new locations without
treatment™ % If reticular opacities are present on the
chest radiograph or HRCT with COP, the patient
less likely respond to steroid and may progress to
lung fibrosis™(Fig 7A and 7B). The radiographic differ-

ential diagnosis of COP in patients with areas of

Figue 7. Cryptogenic organizing pneumonia in  a
42-year-old woman. (A) Initial HRCT scan at level of
liver dome shows patchy areas of ground dass opacity
with inner reticular opacites in both  lower lobes. (B)
After 8 months, the follow up CT scan obtained at
similar level shows much decreased areas of ground
glass opacty in both lungs. But increased extent of
reticular opacities of fibrosis is revealed.
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consolidation includes bronchioloalveolar cell carcinoma,
Iynphons, vasculitis, sarcoidosis, and infection (particulady
tuberculosis or nontuberculous mycobacterial infection).
When the consolidation is subpleural, then the dia-
gnosis of chronic eosinophilic pneumonia should be
considered. Those patients who present with multiple
large masses have a differential diagnosis that includes
metastatic lung tumor, lymphoma, and pulmonary

infection including septic emboli.
Acute Interstitial Pnemonia

AIP is an entity that 1s also referred to as idiopathic
diffuse alveolar damage (DAD) and was formerly
called Hamman-Rich syndromeag. AIP is a rapidly
progressive process with an acute (2-3 weeks) pre-
sentation in previously healthy individuals™®. AIP
occurs over a wide age range. Patients often have a
prior illness suggestive of a viral upper respiratory
mfection with constitutional synmptoms. Severe exertional
dyspnea develops over a few days%'%. PFT shows a
restrictive pattern with reduced diffusing capacity%.
The majority of patients fulfill the diagnostic clinical
criteria for ARDS”™. AIP needs to be distinguished
from DAD superimposed on UIP (accelerated decline
of UIP), DAD in patients with collagen vascular
diseases, ARDS with known cause, infection, drug-
induced pneumonitis, hypersensitivity pneumonitis,
and acute eosinophilic pneumoniaz. Mortality rates
are high (50% or more) and most deaths occur between
1 and 2 months from onset”. BALF contains
increased total cells, hemorrhage, neutrophils, and
occasionally increased lymphocytesz.

Lung biopsies from patients with AIP show histologic
features of the acute and/or organizing phases of
DAD®™®, The lung biopsy typically shows diffuse
mvolvement. The exudative phase shows edema,
hyaline membranes in alveoli and interstitial acute

inflammation. The organizing phase shows loose



organizing fibrosis, mostly within alveolar septa and
type II pneumocyte hyperplasia‘%“%.

The chest radiograph reveals bilateral airspace
opacification with air-bronchograms(Fig. 8A). The
distribution is often patchy, with sparing of the
costophrenic anglesm. The cardiac silhouette and
vascular pedicle are normal, and interstitial abnormalities

such as septal lines and peribronchial cuffing are

. A
Figure 8 Acute interstitial pneumonia in  a  57-year-

od woman. (A) Chest radiograph shows extensive
and patchy areas of consolidation in both lungs. (B)
HRCT scan obtained at level of right inferior  pulmonary
vein  shows mixed consolidaton and ground  glass
opacity with  minute reficular opacites in both  lungs.
Aso note subpleural  distributon  of  paraseptal  emr
physema.
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usually absent. Pleural effusions are uncommon. As
the disease progresses the lungs tend to become
diffusely consolidated. As AIP moves from the
exudative to the organizing stage the radiograph
shows less consolidation and presents a ground
glass appearance with reticular opacities”. The most
common findings on CT are areas of ground glass
opacity, bronchial dilatation, and architectural distor-
tion38(Fig. 8B). In the early exudative phase, the lung
shows areas of ground glass opacity that are most
often hilateral and patchy with areas of focal sparing
giving a geographic appearance”. Consolidation is
seen in the majority of cases but is not as common
as ground glass opacity. The distribution is most
often basilar but can occasionally be diffuse or rarely
have upper lobe predominancem. The later organizing
stage of AIP is associated with distortion of bro-
nchovascular bundles and traction bronchiectasis.
The areas of consolidation tend to be replaced by
ground glass opacity. Cysts and other lucent areas of
lung become more common in the late stages of
AP, The most common residual HRCT findings
are areas of hypoattenuation, lung cysts, reticular
abnormality and assocliated parenchymal distortion
occurring mainly in the nondependent 1ung37'38. The
radiologic differential diagnoses of AIP depends on
the stage and include widespread infection, hydrostatic
edema, hemorrhage, alveolar proteinosis, bronchiolo-

alveolar cell carcinoma, and DIP.

Repiratory Bronchiolitis—associated
Interstitial Lung Disease

Respiratory bronchiolitis—associated interstitial lung
disease (RB-ILD) is the clinical manifestation of
mterstitial lung disease associated with the pathologic
lesion of respiratory bronchiolitis *. RB-ILD and
DIP are regarded as a spectrum of smoking-related

fibrotic and inflammatory reactions®™. RB is a
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histopathologic lesion found in cigarette smokers
and 1s characterized by the presence of pigmented
intraluminal macrophages within first- and second-
order respiratory bronchioles™™*. Tt is rarely symp-
tomatic and is usually associated with no more than
minor small airway dysﬁlnction4O’41’43. However, in
rare cases, the condition presents as a form of
interstitial lung disease with significant pulmonary
symptoms, abnormal pulmonary function, and imaging
abnormalities. It is then described as RB-ILD. DIP
is considered to be a more extensive form of
RB-ILD in which the pigmented macrophages fill
alveolar spaces diffusely throughout larger areas of
the lung, although there are differences in the
clinical presentation, imaging findings, and prognosis
between the two patterns43’44.

Patients with RB-ILD rarely have symptoms. How-
ever, the lung disease in some patients is associated
with significant dyspnea and hypoxemia, a new or
changed cough40. It usually affects current smokers
in the fourth and fifth decades of life with a history
of 30 pack-years of cigarette smoking4O‘41’43. Men are
more often affected than women by a ratio of almost
2:1. In patients with minimal symptoms, PFT typically
reveals a mild to moderate reduction in DLCo. In
more established cases, features of both airway

Figue 9. bronchiolitis-associated  inter-

Respiratory
stiiall  lung disease in a P-yeaadd man. HRCT scan
shows upper lung predominant patchy areas of  ground
gass opacly (A), centrilobular nodules (B) and bro-
nchial wall thickening in right lung.
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obstruction and restriction, or occasionally an isolated
increase in residual volume, may be found”. BALF
contains alveolar macrophages with varying golden,
brown, or black—pigmented inclusions characteristic
and indistinguishable from those observed in normal
smokers®. Modest increased neutrophils may also
be present40.

In RB, the changes are patchy at low magnification
and have a bronchiolocentric distribution. There are
pigmented macrophages within the lumen of respiratory
bronchioles, alveolar ducts, and peribronchial alveoli.
There are submucosal and peribronchiolar lympho-
histiocytic cellular infiltrations, mild peribronchiolar
fibrosis, hyperplasia of type II pneumocytes, and
bronchialization of alveoli™**,

The most common chest radiographic abnormality
in RB-ILD is thickening of the wall of central or
peripheral bronchi, seen in about 75-90% of patient41‘43.
Ground glass opacity is seen in about 60-70%. It
may be normal in up to 14%. The HRCT findings
include centrilobular nodules, patchy ground glass
opacity, and thickening of the walls of central and
peripheral airways™® (Fig. 9A and 9B). Upper lobe

bronchiolitis—associated  inter-

Figue  10.
stiiadl lung dsease in a 43vyearod women. (A Initial
HRCT scan at level of bronchus intermedius  shows

Respiratory

extensve  ground  glass  opacity and  centrilobular
nodules with bronchial  wall thickening. (B) After 5
months of cessation of smoking, the folow up CT
scan at similar level shows much decreased extent of
ground glass opacity and centrilobular nodules.



centrilobular emphysema 1s common but not severe™®,

The extent of centrilobular nodules on CT correlates
with the degree of macrophage accumulation and chronic
mflammation in respiratory bronchioles™. Ground glass
opacity correlates with macrophage accumulation in
the alveolar spaces and alveolar ducts™. Many patients
mmprove after cessation of smoking40‘41‘43(Fig. 10A and
10B). The CT features of RB-ILD overlap with those
of hypersensitivity pneumonitis, DIP, and NSIP.

Desguamative Interstitial Pneumonia

The name of DIP originally described by Liebow
and Carrington from the belief that dominant his-
tologic feature was desquamation of epithelial cells™,
However this is now recognized to be intra—alveolar
macrophage accumulation® rather than desquamation
of epithelial cells. The condition is considered by
many to represent the end of a spectrum of RB-ILD
in view of is similar pathology and almost invariable
association with cigarette smoke”.

DIP affects primarily cigarette smokers in their
fourth or fifth decades of life”. DIP is more common
in men than in women by a ratio of 2:1% Insidious
onset of dyspnea and dry cough over weeks or months
1s usual and patients may progress to respiratory
failure®, Lung physiology confirms normal lung
volumes or a mild restrictive abnormality, and the
DLCo is moderately decreased”. The prognosis of
DIP is generally good44. Most patients improve with
smoking cessation and corticosteroids®. The long-term
survival rate is about 70% over 10 yearslo’%. BALF
invariably contains increased numbers of alveolar
macrophages, a large proportion of which have granules
of “smoker’s pigment™. Increases in neutrophils,
eosinophils, and lymphocytes may also be found™.

The DIP pattern is characterized by diffuse involve-
ment of the lung by numerous macrophage accumula

tions within most of the distal airspaces (“alveolar

Tuberculosis and Respiratory Diseases Vol. 58. No. 4, Apr. 2006

macrophage pneumonitis”)”. There is little alveolar
wall thickening, with scant infiltration of plasma
cells, occasional eosinophils, and almost no fibrosis.
Emphysema is often present™®. The main feature
that distinguishes DIP from RB is that DIP affects
the lung in a uniform diffuse manner and lacks the
bronchiolocentric distribution seen in RB”. A focal
nonspecific “DIP-like” reaction is an expected consequence
of cigarette smoking in a number of interstitial lung

diseases”. This pattern often overlies the histologic

interstitial
radiograph

Figure 11.
52-year-man.  (A)  Chest
increased  opacites i both  midde and lower lung
zones. Note peud thickenng a gt lower  hemithorax.
(B HRCT scan at level of carina shows subpleural
distribution of ground glass opacity with inner minute
reticular opacities in both lungs.

Desquamative pneumonia in  a

shows  peripheral
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patterns of UIP, RB, NSIP, eosinophilic pneumonia,
chronic henmorrhage or henosiderosis, and venoocculusive
disease.

The chest radiograph is relatively insensitive for
detection of DIP and has been reported to be normal
Reported
radiographic signs of DIP include widespread patchy

mn 3-22% of biopsy—proven cases

ground glass appearance with a lower zone predilection
and sometimes a peripheral predominance®(Fig. 11A).
Ground glass opacity is present on CT in all cases
of DIP49(Fig. 11B). This has a lower zone distribution
in the majority of cases, a peripheral distribution in
59% of cases, and is patchy in 23%. The distribution
is diffuse and uniform in 18%. Irregular linear or
reticular opacities are frequent (59%) but limited in
extent and usually confined to the lung bases. Honey-
combing is seen in less than one-third of cases, and
1s usually peripheral and limited in extent. On follow—
up HRCT, patients receiving treatment can be ex-
pected to show partial or near complete resolution of
areas of ground glass opacitya). Progression of ground
glass opacity to a reticular pattern occurs infrequently
(less than 20%). The ground glass opacity, which is
the hallmark of this disease, is presumed to be due
to a combination of diffuse intra—alveolar cells and
diffuse mild septal fibrosis. Irregular linear opacities
and honeycombing are presumed to correlate with
evidence of lung fibrosis™™, Radiologic differential
diagnoses include RB-ILD, acute or subacute hyper-
sensitivity pneumonitis, sarcoidosis, and infections

such as pneumocystis carinii pneumonia.
Lymphoid interstitial pneumonia

The term lymphoid interstitial pneumonia (LIP)
was Introduced by Liebow and Carrington to describe
a diffuse lymphocytic interstitial infiltrate that was
distinct form other patterns of interstitial pneumonitis51.

However, it was changed with advances in under
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standing the nature of pulmonary lymphoid infiltrates
and many groups prefer to classify LIP under the
heading of pulmonary lymphoproliferative disorders.
LIP is therefore considered to be preneoplastic, and
only a small number of cases found to actually un-
dergo malignant transformation™. With regard to his-
togenesis, LIP is perhaps best regarded as a histologic
variant of diffuse pulmonary lymphoid hyperplasia
with predominantly interstitial changes52'53.

The clinical presentation of LIP is not well defined.
It is more common in women, and although it may
present at any age, is most typically diagnosed in
the fifth decade™. Patients present with insidious
onset of cough and dyspnea over the course of 3 or
more years. There may be associated fever, weight
loss, arthralgia, and mild anemia. Lymphadenopathy
IS present in some cases, but is more common in the
presence of Sjogren’s syndromem. The presentation
of LIP is usually that of the underlying systemic or
autoimmune disorder such as rheumatoid arthritis,
Sjdgren’s syndrome, Hashimoto's disease, pernicious
anemia, chronic active hepatitis, systemic lupus ery-
thematosus, autoimmune hemolytic anemia, primary
biliary cirrhosis, myasthenia gravis, hypogammaglo-
bulinemia, and severe combined immunodeficiency,
particularly in children with AIDS™, Clinically, cases
of LIP must be thoroughly investigated for any
known cause or associations, such as collagen
vascular diseases and immunodeficiency. There has
reported good response to corticosteroid treatment
in large proportion of patients. However, more than
one-third progress to diffuse fibrosis™. The BALF
shows many lymphocytes and immunophenotyping
of these cells should not reveal any clonality%‘%.

LIP is defined as a dense interstitial lymphoid
infiltrate, including lymphocytes, plasma cells, and
histiocytes with associated type II cell hyperplasia54'56.
The alveolar septa should be extensively infiltrated.
Lymphoid follicles, including follicles with germinal



Figue 12
28-year-old woman. (A

interstital ~ pneumonia  in a
HRCT scan at level of liver
shows  patchy  distribuion  of  ground  glass
opacity, centrilobular  ndules and  reficular  opacities  in
igt ung B A levd of aofic ach HRCT scan shows
perivascular cysts and subpleural nodules in left lung.

Lymphocytic

dome

centers, are often present, usually in the distribution
of pulmonary lymphatics .

Two chest radiographic patterns for LIP have
been described: basilar with an alveolar component
and diffuse with associated honeycombing™>. The
dommant CT finding is usually ground glass opaci‘5y55“56
(Fig. 12A and 12B). Poorly defined centrilobular or
subpleural micronodules can be seen”. Perivascular
cysts or honeycombing also can be seen’. Reticular
abnormality 1s seen in about 50% of patients. Lung

=

nodules and widespread consolidation may occur™™.
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