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to Diagnosis and Management and a Review of the Literature
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Establishing the etiology of fibrosing interstitial lung disease (FILD)
remains a clinical challenge. This is becausemanydisorders resulting
in lungfibrosismaybe similar in their initial clinical and radiographic
appearances. High-resolution computed tomography (HRCT) stud-
ies are now almost always obtained for patients who present with
otherwise nonspecific clinical symptoms and chest radiographic
findings. In the majority of cases presenting with FILD, differential
diagnosis typically requires differentiating among three most com-
monly encountered clinical entities: idiopathic pulmonary fibrosis
with usual interstitial pneumonia, nonspecific interstitial pneumo-
nia, andchronichypersensitivitypneumonitis.Asaconsequence, the
development of a simplified diagnostic algorithmic approach ini-
tially focusing on the interpretation of HRCT findings may prove of
considerablevalueprovidedthoroughfamiliaritywithoptimalHRCT
techniques and methods of interpretation. For this purpose, in
patients with FILD in whom an underlying etiology is not initially
apparent, the recently proposed American Thoracic Society/
European Respiratory Society/Japanese Respiratory Society/Latin
American Thoracic Association guidelines for the diagnosis of IPF
havebeenmodifiedtocreateastraightforward, clinicallypracticable
algorithmic approach to clinical management based on the initial
interpretation and classification of HRCT findings.
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Traditional classifications of interstitial lung diseases have primar-
ily focused on known underlying associations, including connective
tissue diseases (CTD), granulomatous diseases, environmental eti-
ologies, drug-induced causes, smoking-related disorders, and vas-
culitides (1). In addition, there are idiopathic forms of interstitial
lung disease (2). These diseases have different histopathologies,
many of which can result in fibrosing interstitial lung disease
(FILD) and frequently lack characteristic history or physiologic
alterations at the time of presentation. Despite the large number
of conditions associated with FILD, in fact only a few are com-
monly encountered in routine clinical practice (1). These include

entities that may be associated with known underlying etiologies
that are nonetheless undiagnosed at presentation. These most
importantly include idiopathic pulmonary fibrosis (IPF) with usual
interstitial pneumonia (UIP), nonspecific interstitial pneumonia
(NSIP), and chronic hypersensitivity pneumonitis (HP). Develop-
ing a simplified approach to diagnosis in the absence of a known
underlying etiology initially focusing on high-resolution computed
tomography (HRCT) interpretation, therefore, is a priority. To
date, only a few previous reports have emphasized the need to
consider an alternate approach (3, 4).

The purpose of this review is therefore to present a simplified and
practical clinical–algorithmic approach to the diagnosis of patients
initially presenting with FILD in the absence of a known underlying
etiology (5). Those HRCT features that allow diagnostic distinctions
will be reviewed, with emphasis placed on implications of HRCT
findings both for prognosis as well as for clinical management. For
this purpose, optimal HRCT techniques and criteria of interpreta-
tion will first be presented, with particular emphasis on current
HRCT definitions of honeycombing. After this, HRCT findings of
those few diseases most commonly presenting with lung fibrosis will
be briefly reviewed, with emphasis on identifying features of great-
est value in differential diagnosis and subsequent management.

HRCT: TECHNIQUE

There are two general approaches to performing an HRCT ex-
amination. The traditional method involves obtaining spaced
axial/cross-sectional images effectively sampling the lung, typi-
cally at 1- to 2-cm intervals. Alternatively, with the advent of
multidetector computed tomography (MDCT) scanners, it is
now possible to scan the entire thorax in a single breathhold,
allowing reconstruction of contiguous high-resolution images.
Conventional spacedHRCT protocols have several inherent lim-
itations, most importantly nonvisualization of small focal abnor-
malities between slices and a greater likelihood of breathing
artifacts (6, 7). In contrast, MDCT allows acquisition of high-
resolution contiguous slices simultaneously allowing close track-
ing of subtle parenchymal and airway abnormalities on se-
quential adjacent sections. MDCT also enables routine
reconstruction of high-quality isotropic multiplanar coronal
reformats without the need to obtain additional scans, limiting
radiation exposure. Consequently, coronal multiplanar coronal
reformats in particular should be obtained in all computed to-
mography (CT) studies. Unless contraindicated, all scans should
be obtained with a low-dose technique. Although the definition
of a low-dose study is still evolving, acceptable images can be
obtained in all but the most obese patients using 80 mA. Use of
lower dose using standard reconstruction methodology can ad-
versely affect image interpretation. In a recent study assessing
the accuracy of standard versus low-dose (40 mA) CT scan to
evaluate diffuse interstitial disease, detection decreased from 91

(Received in original form August 27, 2012; accepted in final form May 2, 2013)

* Present address: Department of Radiology, University Hospital, Limerick, Door-

adoyle, Limerick, Ireland.

Correspondence and requests for reprints should be addressed to David P. Naidich,

M.D., Division of Thoracic Imaging, NYU-Langone Medical Center, Center for

Biological Imaging, 660 First Avenue, New York, NY 10016. E-mail: david.

naidich@nyumc.org

CME will be available for this article at http://ajrccm.atsjournals.org or at http://

cme.atsjournals.org

Am J Respir Crit Care Med Vol 188, Iss. 2, pp 141–149, Jul 15, 2013

Copyright ª 2013 by the American Thoracic Society

Originally Published in Press as DOI: 10.1164/rccm.201208-1544CI on May 14, 2013

Internet address: www.atsjournals.org

mailto:david.naidich@nyumc.org
mailto:david.naidich@nyumc.org
http://ajrccm.atsjournals.org
http://cme.atsjournals.org
http://cme.atsjournals.org
http://dx.doi.org/10.1164/rccm.201208-1544CI


to 71% (P, 0.0001) (8). However, it should be emphasized that
currently commercial available techniques lead to marked
reductions in radiation dose compared with routine CT scan-
ning. These include, among others: automatic tube current
(mA) modulation; optimization of tube potential; beam-
shaping filters; dynamic z-axis collimators; and, in particular,
iterative reconstruction techniques. All these techniques are
available on current state-of-the-art CT scanners, and their
use should be considered when available. Of particular interest
is the use of iterative reconstruction techniques, which allows
nearly 50% dose reduction without sacrificing image quality (9).

Given these advantages, multidetector volumetric CT acqui-
sition is now the preferred method, especially for initial CT
examinations, because of improved identification of frequently
characteristic localized manifestations of diffuse disease and
identification of otherwise potentially overlooked ancillary find-
ings (10). In contrast, spaced axial imaging may still be of value
whenever numerous follow-up HRCT studies prove necessary,
as occurs, for example, in younger individuals with chronic gran-
ulomatous diseases. Finally, in the assessment of patients with
known or suspected diffuse lung fibrosis, a few low-density
spaced expiratory images should also be acquired routinely in
all patients. As will be discussed, identification of secondary
lobular air trapping may be of critical diagnostic value for dif-
ferentiating chronic HP from UIP and NSIP (11).

HRCT INTERPRETATION

To provide a systematic approach to the interpretation of HRCT
images, various attempts have been made to standardize terminol-
ogy, most recently by the Fleischner Society (12). Central to the
interpretation of FILD is identification of the extent, distribution,
and severity of the following findings: parenchymal reticulation,
centrilobular nodules, foci of low attenuation with or without de-
finable walls, ground-glass attenuation, traction bronchiectasis and
bronchiolectasis, regional air trapping, architectural distortion, and

honeycombing. Although there is general consensus regarding the
definition of these signs, controversy regarding the pathologic and
especially the HRCT definition of honeycombing remains espe-
cially problematic (13–15).

Honeycomb Lung

As recently reviewed by Arakawa and Honma, histopathologic
and radiographic definitions of honeycombing have changed
over time (16). The final common feature of end-stage FILD,
regardless of the etiology, is honeycombing. Histopathologi-
cally, this has been defined as cystic dilatation of terminal and
respiratory bronchioles consequent to fibrotic destruction of
adjacent airspaces. Put forth by Katzenstein (17), honeycomb-
ing represents the nonspecific result of a number of diseases,
including but not restricted to the idiopathic interstitial pneu-
monias. It is depicted by “relatively uniformly sized cysts char-
acterized by enlarged airspaces surrounded by fibrosis and lined
by bronchiolar or hyperplastic alveolar epithelium,” with col-
lapse and collagen deposition the major underlying cause of the
gross and microscopic appearances.

As defined by the 2008 Fleischner Society statement (12), and
based on HRCT imaging, honeycombing represents “clustered
cystic air spaces, typically of comparable diameters on the order
of 3–10 mm but occasionally as large as 2.5 cm,” typically with
a subpleural location. They are characterized by definable walls,
with cysts typically lined up adjacent to one another. Impor-
tantly, this characterization specifically excludes traction bron-
chiolectasis as a defining feature of honeycombing. This is
important, given that honeycombing as defined by HRCT is
now considered the key diagnostic feature for establishing a di-
agnosis of UIP (Figure 1) (12, 18).

Given the critical importance of establishing the presence of
honeycombing, limitations in the diagnosis have been docu-
mented. As documented by Watadani and colleagues, patterns
of findings that may cause particular diagnostic difficulty include

Figure 1. Usual interstitial pneu-
monia (UIP) pattern. (a–d )

Sequential high-resolution

computed tomography images
through the lung demonstrate

a classic UIP pattern with ev-

idence of diffuse reticulation,

traction bronchiectasis, and sub-
pleural, basilar honeycombing.

In the absence of a known un-

derlying etiology, this appear-

ance is diagnostic of idiopathic
pulmonary fibrosis, for which

surgical biopsy is not indicated.
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typical honeycombing that is limited in extent, with or without
clustered cysts, when either subpleural and/or peribronchial in
distribution (Figures 1–4) (15). Problems also may arise when
differentiating subtle honeycombing from paraseptal emphy-
sema, which often occurs in conjunction with UIP (16). The
finding of a single basilar layer of apparent cysts is considered
by some as consistent with honeycombing and hence pathognomic
for IPF; however, the finding of multiple layers of variable-sized
subpleural cysts with definable walls is more definitive. The finding
of a single layer of subpleural cysts, especially when thin-walled,
should be interpreted with a lower level of confidence with longi-
tudinal evaluation required to increase confidence in the diagnosis
of honeycombing (15).

Regardless of the explanation, what is not in dispute is that as
a marker for end-stage lung fibrosis honeycombing has profound
prognostic implications with relentless disease progression oc-
curring in the majority of cases (19, 20). In these cases, death
frequently results from the rapid development of diffuse alveo-
lar damage or supervening pulmonary hypertension. Akira and
colleagues, as early as 1993, reported that of 29 patients with
documented IPF and honeycombing, 26 showed progression on
follow-up CT examinations, with no differences identified be-
tween treated versus untreated patients (21).

IPF: THE AMERICAN THORACIC SOCIETY/EUROPEAN
RESPIRATORY SOCIETY/JAPANESE RESPIRATORY
SOCIETY/LATIN AMERICAN THORACIC
ASSOCIATION GUIDELINES

Acknowledging the critical role of HRCT in the diagnosis and
subsequent management of patients with IPF, interpretative
guidelines have been recently proposed (5). These guidelines
require the identification of a “UIP pattern” that in the absence
of known causes of interstitial fibrosis enables a definitive diag-
nosis of IPF without the need to obtain a surgical lung biopsy.
As proposed, a UIP pattern requires meeting the following four
criteria: that the disease is predominantly subpleural and basilar
in distribution, reticular in appearance, and associated with hon-
eycombing in the absence of inconsistent features that suggest
an alternate diagnosis. In contrast, a possible UIP pattern is
defined as identical to the above criteria with the critical omis-
sion of honeycombing. Finally, a third category is defined by the
presence of features inconsistent with both a UIP pattern and
possible UIP pattern, including any of the following: upper,
midlung, or peribronchovascular distribution; extensive ground-
glass attenuation, especially if more extensive than reticulation;
the presence of profuse micronodules, especially if bilateral and
predominantly upper lobe in distribution; discrete cysts distinct
from honeycombing; mosaic attenuation, especially due to air
trapping involving more than three lobes; and, finally, the pres-
ence of segmental or lobar consolidation (5). These inconsistent
features suggest alternative causes than IPF. Although proposed
as criteria for establishing a definitive diagnosis of IPF, these
categories, with important modifications, serve equally well for
developing a simplified three-step algorithmic approach to dis-
eases causing FILDs, allowing emphasis to be placed on the few
entities most likely to be encountered in routine clinical practice.
In particular, this approach specifically emphasizes chronic HP as
a major consideration in the differential diagnosis.

FILD: AN INTEGRATED HRCT-BASED MULTIDISCIPLINARY
ALGORITHMIC APPROACH

Step 1: Findings Suggest a Definite UIP Pattern

AUIP pattern in the proper clinical setting that includes honey-
combing is now considered pathognomonic of IPF, for which

a surgical lung biopsy is now no longer indicated (Figure 1).
Known causes of a UIP pattern include: drug-induced lung in-
jury, occupational exposure, hypersensitivity pneumonitis, or
underlying CTDs. In a recent metaanalysis, a significant in-
creased risk for “IPF” associated with cigarette smoking and
exposures to agriculture and farming, livestock, wood and metal
dust, stone, and silica have also been noted (22). A UIP pattern
can be present in patients with asbestosis. In this case, pleural
plaques and/or calcifications may also be present (23, 24). UIP
due to a known cause may have a different prognosis and treat-
ment response when compared with IPF (25).

As previously noted, the characteristic HRCT features of
a UIP pattern are subpleural reticular opacities/reticulation
and macrocystic honeycombing combined with traction bronchi-
ectasis (Figure 1) (26). Although foci of ground-glass attenua-
tion are common, these are typically insignificant when
compared with the extent of reticulation and architectural dis-
tortion and histologically correspond to micro-honeycombing
(27). When present and extensive, consideration should be
given to the possible superimposed development of diffuse al-
veolar damage or infection. The distribution of UIP on HRCT
is characteristically basal and peripheral; however, an apico-
basal gradient may be present (28).

There is generally good interobserver agreement for the
HRCT diagnosis of IPF (29–31). In 2001, Hunninghake and
colleagues demonstrated the positive predictive value of a con-
fident diagnosis of IPF was 96% when cases were reviewed by
core radiologists (32). In a group of 84 patients diagnosed with
IPF by community radiologists, there was 90% agreement with
expert thoracic radiologists (13), although community radiolog-
ists were less likely to recognize honeycombing (33). Similar
results have been reported by Lynch, who reported that of
315 patients with documented IPF of varying severity, there
was good correlation between the interpretations of “core”
study radiologists and “study-site” radiologists (34). As re-
ported by Flaherty and colleagues in a study evaluating HRCT
findings in 96 patients with documented UIP (n ¼ 73) and NSIP
(n ¼ 23), all 27 patients with definite or probable UIP on HRCT
had histological UIP (35). As noted in one recent report, when
interobserver variability is present, this most often occurs due to the
finding of honeycombing in association with traction bronchiectasis,
large cysts, and/or superimposed pulmonary emphysema (15).

Step 2: Findings Suggest a Possible UIP Pattern

When findings are suggestive of a possible UIP pattern, differ-
ential diagnosis is less specific (Figures 2 and 3). In this setting
the clinical problem most frequently encountered is distinguish-
ing UIP from its common potential mimic, NSIP.

Numerous reports suggest that differentiation between UIP
and cellular NSIP is often possible. The most frequent feature
of cellular NSIP is patchy ground-glass attenuation combined
with generally subtle symmetric irregular peripheral and/or sub-
pleural linear or reticular opacities (36, 37). Importantly, in
about one-third of cases there is relative sparing of the imme-
diate basilar subpleural lung, along with a peribronchovascular
distribution (36, 38, 39). In contrast, in patients with fibrotic
NSIP, traction bronchiectasis and bronchiolectasis predomi-
nate, albeit often appearing in areas of ground-glass attenuation
with varying frequency (27, 40). Actual honeycombing, al-
though atypical, is reported in a minority of patients and is
frequently characterized as representing microcystic honey-
combing as opposed to the macrocystic honeycombing seen in
UIP (41, 42). Although studies have shown that NSIP subtypes
can often be distinguished on HRCT by the relative extent of
ground-glass attenuation and intralobular reticular opacities,
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Johkoh and colleagues (37) have demonstrated that the extent
of traction bronchiectasis and intralobular reticular opacities on
thin-section CT scan correlates with increased fibrosis (100 vs.
90% and 100 vs. 35%, respectively), further complicating differ-
entiation of UIP from NSIP. Importantly, although most serial
HRCT scans initially may demonstrate features characteristic of

cellular NSIP, in at least one report, approximately one-third of
these cases show fibrotic progression with transition from appar-
ent cellular NSIP to a classic UIP pattern (43).

The difficulty of distinguishing NSIP from UIP has been re-
ported by others (35, 44). In the study by Flaherty and colleagues
evaluating 96 patients with either documented UIP or NSIP,

Figure 2. Possible usual inter-

stitial pneumonia pattern. (a–d)

Sequential high-resolution com-
puted tomography images

throughout the lung show ex-

tensive subpleural reticulation,

traction bronchiectasis (arrow in
b), and ground-glass attenuation.

There are several discrete thin-

walled cysts identified in the

lower lobes (arrows in c and
d), which superficially mimic

honeycombing. In this case,

absence of true honeycombing
is an indication for performing

surgical lung biopsy.

Figure 3. Possible usual intersti-

tial pneumonia (UIP) pattern.

(a–d) Sequential high-resolution

computed tomography images
through the lungs also show

a possible UIP pattern. In this

case, in addition to subpleural re-

ticulation and traction bronchi-
ectasis (arrows in c and d) there

is also evidence of subpleural

ground-glass attenuation in the
same areas of increased reticula-

tion. Again, in the absence of

a known etiology, this pattern

also requires open lung biopsy
confirmation. Biopsy confirmed

UIP.
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when a definite or probable HRCT diagnosis of UIP was made,
there was 100% correlation with the histologic diagnosis (35). In
contrast, however, these same investigators noted that in the
absence of a UIP pattern, of 25 cases interpreted as indetermi-
nate, 20 proved to be UIP. Of the 25 cases believed to represent
fibrotic NSIP, 17 proved to be UIP based on histology, whereas
only 8 proved to be NSIP (35). Similarly, McDonald and col-
leagues found that 33% of subjects with histologic fibrotic NSIP
were falsely diagnosed with UIP based on HRCT findings, and
38% of subjects with histologic UIP had HRCT patterns consis-
tent with NSIP (40). Differentiation is complicated by the fact
that nearly 30% of patients with documented UIP fail to show
evidence of honeycombing (Figure 3). In one recent report in
which three observers evaluated HRCT findings in 55 biopsy-
proven cases of IPF, alternative diagnoses were considered in
34 (62%) (44). In addition to overlap in the HRCT appearances
of UIP/IPF and NSIP, it is also noted that differences in inter-
pretation also reflect variations in interpretive skill. Although
interobserver variability is generally acceptable in the diagnosis
of diffuse lung fibrosis due to UIP in regional teaching centers,
cases diagnosed with low confidence, particularly where NSIP is
considered, may benefit from the expertise of a reference panel
(33). Finally, agreement on honeycombing depends on the prev-
alence of other fibrotic features and emphysema that may mimic
honeycombing in the study population (45). Despite concerns
regarding potential complications, as will be discussed, given
the lack of histologic specificity of a possible UIP pattern, con-
sideration should be given to obtaining surgical lung biopsies in
these cases.

Step 3: Findings Are Inconsistent with a UIP Pattern

As emphasized by theAmerican Thoracic Society/European Re-
spiratory Society/Japanese Respiratory Society/Latin American
Thoracic Association statement regarding the diagnosis of IPF,
there is a large category of HRCT appearances that are defined

as “inconsistent with a UIP pattern” (5). These include upper,
midlung, or peribronchovascular distribution; extensive ground-
glass attenuation, especially if greater than the extent of retic-
ulation; diffuse lung nodules, especially if upper lobe, bilateral,
and poorly defined “ground-glass” in appearance; discrete cysts;
parenchymal consolidation; and air trapping involving more
than three lobes. Importantly, left out of this list is the finding
of secondary lobular air trapping, a sign best seen on expiratory
high-resolution images (5).

Although these findings suggest a wide range of differential
diagnoses, including atypical manifestations of UIP and NSIP,
the presence of numerous scattered secondary lobular and lobar
areas of decreased density and vascularity strongly suggests the
diagnosis of chronic HP. This diagnosis is supported when asso-
ciated with centrilobular nodules and patchy foci of ground-glass
attenuation. Even in the presence of diffuse reticulation, second-
ary lobular air trapping should still suggest chronic HP (Figure
4). Pathologically, chronic HP is characterized by bronchocen-
tric cellular interstitial pneumonia, poorly formed granulomas,
and foci of organizing pneumonia (present in approximately
two-thirds of cases, respectively) and interstitial fibrosis.
Distinguishing UIP and NSIP from chronic HP. It is now esti-

mated that hypersensitivity pneumonitis represents between 15
and 20% of chronic lung disease as of 2001 (46). Unfortunately,
despite growing awareness of the importance of hypersensitivity
as a cause of diffuse lung disease, establishing the diagnosis
frequently remains problematic (47). The diagnosis is often in-
ferential, with no established “gold standard,” and is based on
an array of nonspecific clinical, radiologic, and, rarely, pathologic
findings (48). These include but are not limited to a suggestive
exposure history, serum-precipitating antibodies to suspected
antigens, inhalational challenge, abnormal pulmonary function
tests typically showing a restrictive pattern, and radiographic
evidence of diffuse reticulation. Although specific circulating
antibodies are evidence of prior exposure but not necessarily
disease, as noted by Selman and colleagues, in the appropriate

Figure 4. Findings inconsistent

with a usual interstitial pneu-

monia pattern—chronic hyper-
sensitivity pneumonitis. (a–d)

Sequential high-resolution

computed tomography images
obtained in inspiration through

the lungs. In this case, in addi-

tion to diffuse reticulation and

traction bronchiectasis, there is
also evidence of numerous foci

of decreased lung attenuation

and vascularity, manywith a dis-

tinct lobular pattern (arrows in
a–d) strongly suggestive of the

diagnosis of chronic hypersensi-

tivity pneumonitis, a diagnosis

later confirmed by obtaining
a detailed clinical history reveal-

ing prolonged use of a hot tub.

In the absence of a convincing
clinical history, confirmation of

this diagnosis may be obtained

by bronchoalveolar lavage.
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clinical setting a positive test supports the diagnosis (47). More
definitive evidence either requires demonstration of a lympho-
cytic alveolitis on bronchoalveolar lavage (BAL) or, less com-
monly, the finding of noncaseating peribronchial/interstitial
granulomas on open lung biopsy (47, 48). In the absence of these
criteria, UIP, NSIP, or organizing pneumonia may be the sole
histopathologic findings, hence the need to maintain a high index
of suspicion in any patient presenting with a clinical history of
diffuse interstitial lung fibrosis (49, 50).

HRCT findings of hypersensitivity pneumonitis have been
extensively reviewed (51–53). Although chronic HP typically
presents with findings characteristic of both UIP and NSIP, in
select cases distinct HRCT findings are often present that sug-
gest the correct diagnosis.

As documented by Silva and colleagues in a retrospective
study of 66 patients with proven chronic HP (n ¼ 18) versus
NSIP (n ¼ 25) versus IPF (n ¼ 23), HRCT features that best
differentiated chronic HP from NSIP included: evidence of sec-
ondary lobular areas of decreased attenuation and vascularity,
especially when present in five or more lobules in more than
four lobes (P , 0.001); relative subpleural sparing (P , 0.001);
extensive upper lobe involvement (P , 0.001), especially when
peribronchovascular in distribution; and the presence of centri-
lobular nodules (P , 0.001) (3). In contrast, findings that best
differentiated NSIP included relative subpleural sparing, ab-
sence of centrilobular ground-glass nodules, absence of honey-
combing, and lack of air trapping (P < 0.002), whereas findings
best distinguishing IPF included honeycombing without sub-
pleural sparing or centrilobular nodules (P < 0.004). Based on
these differential features, although a confident diagnosis was
made in only 70 (53%) of 132 readings, of these the diagnosis
proved correct in 66 (94%). Overall interobserver agreement
was also notably good to excellent (k ¼ 0.77–0.96). Interest-
ingly, although secondary lobular air trapping was best defined
on expiratory images, this did not significantly affect diagnostic
accuracy in this study when compared with inspiratory images.

MANAGEMENT IMPLICATIONS OF HRCT

As important as the potential diagnostic implications of the var-
ious HRCT patterns described, there are clear management
implications as well (Figure 5). In the setting of a definite UIP

pattern, honeycombing is indicative of end-stage lung disease—
regardless of the underlying etiology—for which surgical biopsy
is no longer indicated. Establishing the presence of honeycomb-
ing, however, requires that CT studies be performed with metic-
ulous technique and that a consistent definition of honeycombing
be used. It cannot be overemphasized that cases in which the
presence of honeycombing is considered equivocal should be con-
sidered to have a possible UIP pattern (15).

In contrast, for patients presenting with a possible UIP pat-
tern, surgical lung biopsies should be strongly considered (44, 54,
55). There are number of valid reasons for obtaining surgical
lung biopsies in these cases. IPF and NSIP (both cellular and
fibrotic forms), in particular, have different survivals and out-
comes, with IPF demonstrating an overall 5-year mortality of 50
to 70% (56) compared with idiopathic NSIP exhibiting a 20%
5-year mortality (38). Unfortunately, in the absence of honey-
combing the diagnosis of IPF is frequently problematic. In one
study of 55 biopsy-proven cases of IPF evaluated by at least two
observers, 34 (32%) were considered to have atypical HRCT
findings. Differential diagnoses in these cases interpreted with
a high degree of confidence included NSIP in 18 (53%) and
chronic HP in 4 (12%), among other diagnoses, whereas in 8
cases (23%), no single diagnosis was prioritized (44).

In addition to providing a more definitive diagnosis, surgical
lung biopsy may play an important role in refining prognosis.
Flaherty and colleagues found that in histologically confirmed
UIP, 26% also had NSIP in a second or third lobe, leading inves-
tigators to propose a histopathologic classification based on four
distinct patterns in patients with idiopathic interstitial pneumo-
nias to reflect prognosis: concordant UIP, with UIP pattern in all
lobes; discordant UIP, with a UIP pattern in at least one lobe but
a non-UIP pattern in at least one other lobe; concordant fibrotic
NSIP seen in at least one lobe; and concordant cellular NSIP,
present in all lobes (57). Significant correlations could be estab-
lished between these various patterns and prognosis, with the
worst outcomes occurring in patients with concordant UIP. The
best outcomes occurred in patients with concordant NSIP.
Nearly identical findings have also been reported by Monaghan
and colleagues (58). In this study of 64 patients evaluated for
possible IPF in whom multiple biopsies were obtained, discor-
dant UIP-NSIP was identified in 12.5% compared with 39.1%
of patients with concordant UIP-UIP and 48.4% with

Figure 5. Fibrosing interstitial lung disease: a clinical–

high-resolution computed tomography interpretive algo-

rithm in the absence of a known underlying etiology. HP ¼
hypersensitivity pneumonitis; IPF ¼ idiopathic pulmonary
fibrosis; NSIP ¼ nonspecific interstitial pneumonitis; UIP ¼
usual interstitial pneumonia.
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concordant NSIP-NSIP. Similar to the findings of Flaherty and
colleagues (57), the discordant group had a prognosis closer to
concordant UIP than NISP.

A further argument proposed for establishing a specific his-
tologic diagnosis is the fact that approximately 15 to 20% of
patients initially presenting with interstitial lung disease in the
absence of definitive clinical signs, including a possible UIP pat-
tern, ultimately develop a CTD (59, 60). As reported by Fischer
and colleagues, in addition to diagnosing NSIP, histologic find-
ings that are strongly suggestive of an underlying CTD include
dense perivascular collagen, extensive pleuritis, lymphoid aggre-
gates with germinal center formation, and prominent plasmacytic
infiltration (59). In conjunction with extensive serologic testing, it
is proposed that these findings when present constitute a distinct
phenotype—lung-dominant CTD.

Further evidence for the potential value of histologic evalu-
ation in patients with suspected underlying CTD has been pub-
lished by Vij and colleagues (61). In their study of 200 patients
with HRCT and histologic evidence of interstitial lung disease,
63 (32%) were identified in whom there were either signs,
symptoms, and/or serologic test results consistent with an un-
derlying autoimmune disease without meeting strict rheumato-
logic criteria for establishing a diagnosis of a CTD. Of these 63
patients, 62% had HRCT findings typical of UIP, whereas 21
(33%) had atypical HRCT findings. Of 17 patients with HRCT
pattern of typical UIP undergoing biopsy, all had histologic evidence
of UIP. Of 12 patients with atypical HRCT findings undergoing
biopsy, 6 had UIP, 2 had NSIP, and 4 were considered unclassifi-
able. This has recently led these investigators to propose a new
classification—autoimmune-featured interstitial lung disease (62).

Establishing the etiology of FILD is also important, particu-
larly when enrolling patients in prospective novel treatment tri-
als (63–67).

Based on these and similar findings, an approach emphasizing
a critical role for HRCT has been proposed by Travis and col-
leagues emphasizing the need for final diagnoses to reflect con-
cordance or a lack thereof between histopathologic and HRCT
findings (38)

It should be emphasized that a decision to obtain a surgical
lung biopsy requires careful evaluation of potential risks. Al-
though the actual risk of a surgical lung biopsy is a matter of dis-
pute, with some reporting perioperativemortality rates as high as
7.6% (68, 69), most reports have concluded that in properly
selected cases, surgical lung biopsy should be considered a rela-
tively safe procedure (32, 55, 70, 71). Conditions that lead to
higher risks of surgical lung biopsy include: older age (55), im-
munocompromised states or the need for mechanical ventila-
tion at the time of surgery (70, 71), or attempted surgery for
coexistent lung neoplasia (71). As documented by Lettieri and
colleagues, in a retrospective study of 83 patients with diffuse
ILD, the overall mortality rate at 90 days was only 1.5% in
patients with clinically stable IPF (70). Similar results have been
reported by others. In one prospective study of 91 clinically
stable patients with diffuse lung disease biopsies, death due to
surgical complications occurred in a single case only (32). In
evaluating potential candidates for surgical lung biopsy, it is also
worth emphasizing that there is a well-documented risk to the
empiric use of steroid therapy in general, as well as in patients
with IPF.

Finally, when HRCT findings are inconsistent with a UIP pat-
tern, alternate diagnostic means than surgical lung biopsy should
be considered. Patients presenting with findings consistent with
chronic HP, in particular, represent an important subset for
which a nonsurgical approach is clearly preferable. Although
controversial in this setting, BALhas been reported to play a crit-
ical role in differentiating chronic HP from UIP/IPF (72). In

conjunction with a suggestive exposure history and serum-
precipitating antibodies, BAL characteristically shows a lympho-
cytic alveolitis (.40%), a finding distinctly unusual with UIP/
IPF (73). In contrast, the role of transbronchial biopsy is less
established, as it is unusual to detect nonnecrotizing granulomas
due to limited tissue sampling, and even when present they are
nonspecific.

CONCLUSIONS

It is now accepted as axiomatic that accurate diagnosis of diffuse
lung disease involves a “dynamic integrated approach” using
clinical-radiologic-pathologic correlation (2). In fact, however,
HRCT studies are frequently acquired with only the vaguest
clinical histories and incomplete laboratory correlation. Al-
though this may in part reflect a tendency to overreliance on
imaging technology, it is also apparent that many cases remain
problematic even when detailed clinical histories and physical
findings are assessed. In the specific context of FILD, there is an
apparent need in particular to develop a diagnostic strategy
based on initial HRCT findings. For this purpose, the American
Thoracic Society/European Respiratory Society/Japanese Re-
spiratory Society/Latin American Thoracic Association HRCT
guidelines proposed to specifically diagnosis IPF are easily ex-
panded to suggest guidelines for the diagnosis of patients with
diffuse lung fibrosis in the absence of a known underlying eti-
ology. The development of an algorithmic approach based on
an HRCT classification is facilitated by the fact that in the vast
majority of these cases, the most frequent clinical diagnoses are
either IPF/UIP, NSIP, or chronic HP. In our opinion, the latter
diagnosis has been insufficiently emphasized in the context of
differentiating UIP from NSIP. In addition to suggesting a cor-
rect diagnosis, this approach serves equally well as a guide to
subsequent management. Most importantly, this includes an em-
phasis on obtaining surgical lung biopsies in patients presenting
with a possible UIP pattern. In fact, it is likely that surgical lung
biopsies are too infrequently obtained in this setting for fear of
potentially misleading sampling errors (74), significant interob-
server variability, and potential complications. Surgical lung bi-
opsies also are of limited value for following the course of disease
(75). Acknowledging the need for careful selection, it is specifi-
cally in cases with a possible UIP pattern that surgical lung biopsy
should most often be considered. Not only do surgical biopsies
enhance diagnostic certainty, including in select cases the poten-
tial of an early diagnosis of previously undetected CTD, they
have important prognostic implications. Finally, by suggesting
the diagnosis of chronic HP, HRCT may play an equally critical
role by suggesting BAL in place of surgical lung biopsy.

It is anticipated that although practicable use of an algorithm
based on distinct HRCT patterns in patients with FILD will prove
of value, final acceptancemust await further clinical validation, for
which prospective clinical evaluation would be warranted.

Author disclosures are available with the text of this article at www.atsjournals.org.
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