Abstract

Resumo

ORIGINAL ARTICLE

High-resolution computed tomography findings
in pulmonary Langerhans cdl histiocytosis'

Achados da tomografia computadorizada de alta resolugéo na histiocitose de células de Langerhans
pulmonar

Rosana Souza Rodrigues®, Domenico Capone?, Armando Leao Ferreira Neto®

Objective: The present study was aimed at characterizing main lung changes observed in pulmonary Langerhans cell
histiocytosis by means of high-resolution computed tomography. Materials and Methods: High-resolution computed
tomography findings in eight patients with proven disease diagnosed by open lung biopsy, immunohistochemistry studies
and/or extrapulmonary manifestations were retrospectively evaluated. Results: Small rounded, thin-walled cystic lesions
were observed in the lung of all the patients. Nodules with predominantly peripheral distribution over the lung parenchyma
were observed in 75% of the patients. The lesions were diffusely distributed, predominantly in the upper and middle
lung fields in all of the cases, but involvement of costophrenic angles was observed in 25% of the patients. Conclusion:
Comparative analysis of high-resolution computed tomography and chest radiography findings demonstrated that thin-
walled cysts and small nodules cannot be satisfactorily evaluated by conventional radiography. Because of its capacity
to detect and characterize lung cysts and nodules, high-resolution computed tomography increases the probability of
diagnosing pulmonary Langerhans cell histiocytosis.
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Objetivo: Caracterizar, por meio da tomografia computadorizada de alta resolucéo, as principais alteragdes pulmona-
res da histiocitose de células de Langerhans. Materiais e Métodos: Foram avaliadas, retrospectivamente, as tomo-
grafias computadorizadas de alta resolugdo de oito pacientes com diagndstico comprovado da doenga a partir de bidp-
sia pulmonar a céu aberto, bidpsia transbrénquica, estudos de imuno-histoquimica e/ou lesdes extrapulmonares asso-
ciadas. Resultados: Pequenas lesoes cisticas, arredondadas e de paredes finas foram observadas em todos os pa-
cientes. Nodulos, com distribuicdo predominantemente periférica no parénquima pulmonar, estavam presentes em
75% dos exames estudados. As lesdes apresentaram distribuigao difusa, com predominio nos tergos superior e médio
dos pulmdes em todos os casos, mas acometimento dos recessos costofrénicos foi observado em 25% dos pacientes.
Conclusao: A comparagéo das tomografias computadorizadas de alta resolugdo com radiografias de térax mostrou
que cistos de paredes finas e pequenos ndédulos ndo podem ser avaliados satisfatoriamente por radiografias conven-
cionais. A tomografia computadorizada de alta resolugéo, por sua capacidade de detectar e caracterizar cistos e n6-
dulos pulmonares, permite o diagndstico de histiocitose de células de Langerhans pulmonar com alta probabilidade.
Unitermos: Tomografia computadorizada; Histiocitose de células de Langerhans; Doencas cisticas pulmonares.
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INTRODUCTION

Langerhans cell histiocytosis (LCH),
previously known as histiocytosis X, is a
rare disease with unknown causes, in spite
of several evidences suggesting immuno-
logical origin®.

The disease is characterized by the in-
filtration of Langerhans cellsin severa or-
gans, athough the simple finding of such
cellsis not pathognomonic of the disease.
Langerhans cell has an accessory immune
function and its most peculiar characteris-
tics are the cytoplasmic Birbeck granules,
and the glycoprotein CD1a, whichisasur-
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face marker identified by immunohis-
tochemistry®®.

The disease may present inthe systemic
(or multifocal) form, most frequent in chil-
dren, or localized (unifocal), common in
adults. In LCH, lungs involvement occurs
most frequently in young adults, with a
dlight male predominance, with most pa-
tients being smokers. Extrapulmonary le-
sions, particularly lytic bone lesions, may
be observed in association with lung
changes*®,

Pathologically, pulmonary LCH ischar-
acterized by the presence of destructive
granulomatous lesions containing Langer-
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hans cells, with nodular aspect and prefer-
entially located next to the terminal bron-
chioles. Cysts appear as the disease
progresses, but the exact mechanism of
development of such lesionsis still to be
determined is still to be determined®?,

Nodules, and particularly cysts, are the
most expressive radiological manifesta-
tionsof pulmonary LCH. Theinitial inves-
tigation of such lesions is done by means
of plain chest radiography, whichinahigh
number of cases allows satisfactory evalu-
ation. However, the lack of specificity of
the method represents a limitation to its
application in the diagnosis of such a dis-
ease®,

The findings observed at high resolu-
tion computed tomography (HRCT) reflect
the morphological changes caused by the
diseasewith gresater reliability than conven-
tional radiology, being therefore the most
effective method for identifying and char-
acterizing pulmonary interstitial changes®®.

In most of cases, the definitive diagno-
sis of LCH has been made by means of
open lung biopsy?. However, in many
cases, HRCT can be capable to determine
the diagnosis of pulmonary LCH™, The
definition of tomographic patterns charac-
teristic of the disease is of great clinical
relevance asit allows the imaging diagno-
sis, avoiding open lung biopsy, whichisan
invasive and expensive procedure.

MATERIALSAND METHODS

In the present study, HRCT images of
eight patientswith diagnosis of pulmonary
L CH were retrospectively analyzed.

Seven patients underwent follow-up at
the Clinic of Diffuse Interstitial Pneumo-
pathies of the Unit of Pneumology at Hos-
pital Universitario Pedro Ernesto—Univer-
sidade do Estado do Rio de Janeiro, and
one patient at the Unit of Pneumology of
Hospital Universitario Clementino Fraga
Filho — Universidade Federal do Rio de
Janeiro, Rio de Janeiro, RJ, Brazil.

At the time of diagnosis, the patients
agesranged between 18 and 61 years (mean
= 35.4 and median = 39.5 years). The ex-
treme aged (18 and 61 years) patientswere
women. Among the eight patientsincluded
inthe study, four (50%) were men and four
(50%) were women.
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Seven (87.5%) of the patients reported
ahistory of smoking. Two of such patients
had quit smoking and one of the patients
reported heavy smoking. Such a (female)
patient presented high levelsof CD1a-posi-
tive cells in bronchoaveolar lavage.

Four of the patients (50%) presented
bonelesions associated with lung changes.
One of such patients presented ulcerative
skin lesions, besides bone lesions. Bone
lesions were [ocated at the ulna, mandible,
skull and spine.

Cough and dyspnea were symptoms of
thediseasein all the patients. Three patients
described their cough as dry, and one as
being mucoid. In the other four cases no
reference was made to expectoration. The
third most frequent clinical manifestation
was pneumothorax, observed in 37.5% of
the patients.

Data regarding the disease progression
were available in the seven of the eight
studied patient records. Clinical stabiliza-
tion wasobserved infour patients, whilein
three cases the disease progressed with
worsening of respiratory symptomsaswell
as of radiological features.

The diagnosis was achieved by means
of open lung biopsy in three patients,
transbronchial biopsy in one patient, and
immunohistochemistry (increased CDla-
positivecellslevels) intwo patients. In two
patients the diagnoses were based on typi-
cal clinical and tomographic findings, as-
sociated with characteristic bone lesions.
The patients' identification and clinical
data were obtained from areview of their
medical records.

The following findings were analyzed
in the evaluation of the chest radiographic
images. presence of nodules, cysts, reticu-
lar infiltrate, emphysematous changes and
lung volume changes, as well as distribu-
tion of lesions throughout the lung paren-
chyma and distribution symmetry.

In the evaluation of HRCT images, the
lesionswere defined according to the Glos-
sary of Termsfor CT of the Lungs'*®:

Nodules

Nodules were considered as “rounded,
at least partially well delimited opacities,
with a maximum of 3 cm in diameter” @,

Nodules size evaluation was done by
means of amethod modified by Lacronique

et .9, The nodular lesions were charac-
terized according to size, in nodules with
up to 5 mm, nodules between 5 and 10 mm,
and macronodules above 10 mm.

Excavated nodules corresponded to
those with a central excavation, in which
the solid component predominated over the
cystic component®?,

Cysts

Cysts corresponded to “round paren-
chymal spaces, with well defined walls,
usually containing air, when located in the
lung, but without associated lung emphy-
sema’ 12,

Cystswere classified according to their
size asfollows: small (< 10 mm), medium
(1020 mm) and large (> 20 mm). Their
walls were classified into thin (< 1 mm),
and thick (> 1 mm). Cystic lesions were
classified according to their shapes, into
round, lobulated, confluent and with septa.

Lesions distribution

As regards distribution over the lung
parenchyma, the lesions were classified
according to their predominance, in the
upper, middle, lower, and extreme lower
regions of the lung. The upper region was
considered as being the segment from the
apex to the aortic arch; the middle region,
from the aortic arch to the inferior pulmo-
nary vein; the lower region, from the infe-
rior pulmonary vein to the hemidiaphragm
domes; and extreme lower region, the
costophrenic recesses.

Evaluation was made on whether the
lesions predominated in central or periph-
era zones of the lungs, and on whether or
not there was symmetry in the lesions dis-
tribution between the two pulmonary
fields.

Associated changes

The following findings corresponding
to changes associated with nodules and
cysts were analyzed: linear opacities,
ground-glass attenuation, interlobular sep-
tal thickening, pleural effusion, lung paren-
chyma distortion, pneumothorax and em-
physematous changes.

RESULTS
High-resolution computed tomography

images of eight adult patients diagnosed
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with pulmonary L CH were retrospectively
evaluated.

Radiological findings

Chest radiography

Chest radiographs of six patients were
availablefor evaluation. One of thesix ra-
diographswas considered asbeing normal,
but HRCT of this same female patient re-
vealed the presence of sparse thin walled
cysts. In three cases, cysts could be iden-
tified at radiography, and HRCT of these
patients demonstrated thick-walled cysts.
In the other two cases, where radiography
failed to identify cystic lesions, HRCT
demonstrated only thin-walled cysts. Re-
ticular infiltrate was observed in four
cases, and reticulonodular infiltratein one
case.

Small nodules were clearly individual-
ized at chest radiography of only two pa-
tients, although HRCT has demonstrated
nodular lesionsin five patients. In one case
where nodules were identified at radiogra-
phy, HRCT demonstrated lesions larger
than 5 mm. Among the five radiographs
demonstrating changes, three had a good
correlation with HRCT aslesions distribu-
tion are considered.

High-resolution computed tomography

In the evaluation of the HRCT images,
nodules were observed in six (75%) of the
eight cases. In four cases, the quantity of
nodular lesionswas small and in two cases,

Pulmonary Langerhans cell histiocytosis — HRCT findings

moderate. The nodules presented predomi-
nantly peripheral distributionin six patients
(Figure 1). In one case, the nodules were
randomly distributed throughout the pul-
monary parenchyma.

The six patients presented nodules
smaller than 5 mm in diameter, but in one
case nodules between 5 mm and 10 mm
were also observed in association with
smaller nodules. No patient presented nod-
ules > 10 mm. Scarce excavated nodules
were identified in case 1 (Figure 2). The
typical star-shaped nodulewas observedin
only one patient (Figure 2). In al of the
cases, nodular lesions were observed in
association with cysts.

At HRCT, all the patients presented
small cysts (< 10 mm) in variable quanti-
ties (Figures 1, 2, 3, 4 and 5). Cysts with
diameters between 10 and 20 mm were
identified in six patients (75%), with small
quantity in three cases, moderate quantity
intwo casesand large quantity in one case.
In three patients (37.5%), few cysts > 20
mm were observed. In 75% of the cases,
cysts of different sizes were observed in a
single patient (Figure 1).

Thin-walled cysts (< 1 mm) were ob-
served on all the HRCTSs. In four cases,
however, a small number of thick-walled
cysts (> 1 mm) were observed in associa-
tion with thin-walled cysts (Figure 4).

Round cysts were found in all the pa-
tients. In 62.5% of the cases different
shapes of cysts were observed in asingle

patient. Associations of round and
confluent cysts (50%) and round and lobu-
lated cysts (50%) were the most frequently
observed. Association of round, confluent
cysts, and cysts with thin septainside was
found in 37.5% of the cases (Figure 3).
Cysts with a bizarre appearance were ob-
served in two patients, being apparently
secondary to the confluence of severd cysts
(Figure 2).

The combination of cysts of several
sizes and nodular lesions smaller than 5
mm was the most frequent finding in the
present study, being observed in 6 (75%)
of the eight patients (Figures 1, 2, 3and 4).

Other changes associated with cystsand
nodules were observed at HRCT in six
patients. The most frequent ones were in-
terlobular septal thickening, linear opaci-
ties, ground-glass attenuation, pulmonary
parenchymadistortion and pleural reaction,
each occurring in three patients (Figure 5).

Two patientswith advanced disease pre-
sented honeycombing and bronchiectasis.
Small peripheral cystic lesions, suggesting
honeycombing, were also observed in one
case (Figure 3).

Pleural effusion wasobserved at HRCT
only in case 1, and pneumothorax only in
case 8, athough both findings have been
diagnosed by clinical investigation and by
means of plain radiography in the highest
number of cases. Unusual emphysematous
changesand lymph node enlargement were
observed in two patients.

Figure 1. HRCT. Nodules < 5 mm, peripherally distributed in the lungs, particularly in the posterior regions (arrows). Thin-walled cysts, some of them confluent,
with septa inside, predominating in the central zones of the pulmonary parenchyma (case 4).
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Figure 2. HRCT. On A, at left, multiple thin-walled cysts, some of them
confluent, determining bizarre shapes (white arrow) associated with nodules
with irregular contours (black arrow). On B, maghnification of A with greater
detail of the star-shaped nodule. On C, presence of sparse cysts and nodules
in the lower lobes. Note the presence of nodule with small central excavation
in the posterior left basal region (arrow). Pleural effusion at left. Vessels with
increased diameter (case 1).

Figure 3. HRCT. On A, thin-walled round cysts of several sizes with fine or confluent septa. In the peripheral zone, nodules and interlobular septal thickening
(anterior, at right) are observed. On B, presence of small cysts with similar sizes and peripheral distribution suggesting honeycombing, involving the posterior
regions of the lower lobes. Note the presence of a peripheral nodule at right (case 5).
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Figure 4. HRCT. Round, lobulated, confluent and bizarre cysts, with varied wall thicknesses. Sometimes,
it becomes difficult to differentiate small thick-walled cysts from excavated nodules (arrow) (case 1).

In two patients, the pulmonary paren-
chyma adjacent to the lesions was pre-
served. In one of such cases, only thin-
walled cysts were observed, with a tomo-
graphic appearance indistinguishable from
pulmonary lymphangioleiomyomatosis
(Figure 6).

In the eight studied cases, the lesions
affected the upper and middle regions of
the lungs. In seven patients (87.5%), the
lesions also involved the lower region of
the lungs, although in six (75%) cases the
lesions were observed predominantly in
the upper and middle regions. On the
HRCT of one patient, the lesions presented
a homogeneous distribution in the upper,
middle and lower lung regions. In 25% of
the patients, involvement of the most in-

ferior regions of the lung, including the
costophrenic recesses, was observed (Fig-
ure 5).

Homogeneous lesions distribution in
the central and peripheral regions of the
lung was observed in five (62.5%) of the
eight studied patients. In the remaining
cases (37.5%), thelesions predominated in
the central portions of the pulmonary pa-
renchyma (Figure 7). Cystic lesions were
most frequently observed in the central
portions, and nodules predominated in the
peripheral regions.

Pleuropulmonary fieldswere symmetri-
cally affected by lesionsin seven (87.5%)
of the eight patients. Only one of the cases
presented asymmetry in the distribution of
lesions (Figure 7).

DISCUSSION

In the present study, two major limita-
tions were observed. The first one was re-
lated to the low incidence of LCH and the
low frequency of pulmonary involvement
by such a disease. The reduced number of
cases alows only studies limited to small
groups, making the development of pro-
spective studies unfeasible.

The second limitation is related to the
confirmation of pulmonary LCH diagnosis.
The definitive diagnosis is achieved by
means of open lung biopsy?. Results of
immunohistochemistry testing of bron-
choalveolar lavage, particularly the pres-
ence of increased CD1a-positive cells lev-
els, arehighly suggestive of thedisease, but
must be associated with other clinical and
radiological findings for diagnosis®>7.
Theassociation of clinical history and typi-
cal radiological findings has been accepted
by pneumologistsfor thediagnosisin cases
where the patient refuses the lung biopsy
approach and where BAL has not demon-
strated significant changes. Thus, for many
patients, the diagnosis is actually a sup-
posed diagnosis, a fact that makes the uti-
lization of such cases in scientific studies
quite troublesome.

In the present study, four (50%) of the
patients were men and four (50%) were
women. Puimonary LCH was historically
considered as a disease typically found in
men. However, in 1983, Colby & Lom-
bard® reviewed 13 studies approaching the

Figure 5. HRCT. Cysts with varied diameters, some of them with thick walls. Also, thick-walled dilated bronchi, and areas of architectural distortion are ob-
served. On A, note the presence of small nodules (arrow) in the right, posterior, basal region. On B, an isolated nodule is observed, anteriorly located at left,
with involvement of the costophrenic recesses (case 3).
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Figure 6. HRCT. Rare and sparse thin-walled cysts throughout the lungs, with
preserved pulmonary parenchyma intermingled with lesions. No evidence of
nodules is observed (case 6).

disease distribution by gender and found
male predominance in ten studies, female
predominance in two studies and equal
incidencesin one study, with atotal of 320
patients-185 men (57.8%) and 135 women
(42.2%). Notwithstanding the characteriza-
tion of thismale predominance, the current
trend in the literature leans towards not
considering pulmonary LCH a man’'s dis-
ease. Thus, in spite of thesmall sample, the
present study data corroborate those re-
ported by other studies*®19,

Similarly to data reported in the litera-
ture®, the ages of the patients at the time
of diagnoses ranged between 18 and 61
years (mean 35.4 years).

Extrapulmonary involvement was ob-
served infour patients (50%), three of them
with bone lesions and one patient with as-
sociated bone and skin lesions. The in-
volvement of other organs besidesthelung
was greater than that reported in the litera-
ture. Colby™® reports that less than 15% of
adult patients with lung pulmonary LCH
will present extrapulmonary lesionsor dis-
seminated disease. Such afact is possibly
aconsequence of the difficulty in diagnos-
ing interstitial diseases of the pulmonary
parenchyma. In this context, the presence
of extrapulmonary disease, particularly the
finding of bonelesions, certainly facilitates
the diagnosis of LCH. In the present study,
two of the patients were diagnosed by
means of the association of lung changes
and bone lesions.
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Figure 7. HRCT. Confluent cysts predominating in the central zones of the lung
and small nodules in the peripheral regions. Note the asymmetry between

the lungs, with predominance of lesions at right (case 2).

Information regarding the disease pro-
gression was obtained from seven patients.
Stabilization of clinical conditions was
observed in 57% of the patients, and pro-
gression with worsening of respiratory
symptoms, in 43%. Such data contrast with
those observed in several other studies,
which report amore favorable progression
for the pulmonary presentation of LCH®,
Of the 60 patients from whom Friedman et
a9 obtained datainformation the disease
progression, 16 (26.7%) were asymptom-
atic and remained so, 39 (65%) presented
stabilization or symptoms remission, and
only 5 (8.3%) experienced progression of
the disease.

Chest radiographs of six patientsin the
present study were available and the most
frequent findings were reticulation, ob-
servedin four of the six cases (66.7%), and
cysts in three of the six cases (50%). In
three cases, HRCT was capable of demon-
strating that the reticulation observed at
plain radiography corresponded in part to
thin-walled cysts. Well defined cysts ob-
served at radiography corresponded to
thick-walled cysts at tomography. Radiog-
raphy, contrary to HRCT, was not capable
of demonstrating characteristics on the
cysts shape, which are of great valuein the
imaging diagnosis of pulmonary LCH.

In the present study, a good correlation
was not observed between changes ob-
served at chest radiography and those ob-
served at HRCT. In only two out of the six

cases (33.3%), the association of nodules
and cysts, that is the most characteristic
change in pulmonary LCH, could be ob-
served at plain radiography. Grenier et
a."™Y havereported similar findingsin their
study of 17 cases of pulmonary LCH, di-
agnosing high probability of the diseasein
40% of the chest radiographs.

In the present study, nodules were ob-
served at HRCT of six (75%) of the eight
patients, a frequency similar to that re-
ported in the literature®. However, the
presence and quantity of nodules varied
with the stage of the disease. In one of the
caseswhere noduleswere not observed, the
patient presented the disease in advanced
stage and the main tomographic findings
corresponded to end-stage lung disease.
The typical star-shaped nodules are ob-
served with higher frequency at the earli-
est phases of the disease, and in the present
study they were not common (12.5%).

Cysts were the most frequent HRCT
finding in patients with pulmonary LCH,
and could be observed in al the patients.
Asregardscyst sizes, therewas apredomi-
nance of small cysts (< 10 mm) that were
present in 100% of the HRCTs. In 75% of
the cases, cystswith diameters between 10
and 20 mm were observed, and in 37.5%
lesions > 20 mm were identified. In 75%
of the cases cysts of different sizes were
identified in asingle patient. Such dataare
in agreement with those commonly re-
ported in the literature!®.
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Thick-walled cysts were observed in
50% of the cases in the present study. In
spite of the presence of thick-walled cysts
observed only in small quantities in each
of the cases, the frequency of their occur-
rence was higher than that reported in the
literature. Bonelli et al.®? have not found
thick-walled cysts in ten studied cases. It
should be highlighted, however, that even
at HRCT it can be difficult to characterize
cystic lesions, and sometimes the differen-
tiation between excavated nodules and ec-
tatic bronchi with small thick-walled cysts
may be not obvious.

In the present study, the most frequent
cyst shape was the round one, observed in
all the patients. In 62.5% of the cases, |obu-
lated, confluent or cysts with septa were
observed, several of them determining bi-
zarre shapes. Such atypical appearances of
cysticlesionsarevery particular of thedis-
ease(ZS)_

In the present study, the association of
cysts of different sizes and shapes with
nodular lesions smaller than 5 mm was
observed in 75% of the patients. Such an
association is highly suggestive of pulmo-
nary LCH®,

Although nodules have been observed
in six cases (75%), a significant predomi-
nance of cystic lesions was observed in al
the patients. In two cases (25%) nodules
were not observed. However, in one case
the tomographic findings were uncommon
for LCH, with only small thin-walled round
cysts being observed, without any change
in the adjacent pulmonary parenchyma;
and in the other case the disease was at a
late stage, where the presence of nodules
is not usual.

High-resol ution computed tomography
of six patientsdemonstrated other findings
in association with cysts and nodules. The
most frequent ones were interlobular sep-
tal thickening, linear opacity, ground-glass
attenuation, pulmonary parenchyma dis-
tortion and pleural reaction, each one of
them occurring in three patients. Pleural
reaction is not a frequent CT finding in
pulmonary LCH patients and, at micros-
copy, it may be the expression of reactive
eosinophilic pleuritis®. In the present
study, one of the patients had a history of
pleural effusion. Inthe other two cases, no
history of pleural diseases was found.

Radiol Bras. 2011 Jul/Ago;44(4):225-232
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However, in the Brazilian population, the
finding of pleural reaction must be care-
fully considered, because of the high
prevalence of such a change as a conse-
quence of tuberculosis. In two patients,
honeycombing was observed at HRCT,
and in both cases the disease was at a late
stage of progression.

In pulmonary L CH, the involvement of
costophrenic recesses is not common.
Bonelli et al.*? havefound lesionsin such
asitein one (10%) of their ten cases. Sev-
eral studies have highlighted such charac-
teristic as being relevant in the differential
diagnosis of LCH with other interstitial
diseases®29, |nthe present study, ahigher
percentage of costophrenic recesses in-
volvement was observed as compared with
that reported in the literature (25%). How-
ever, it should be highlighted that, in case
5, the characteristic lesions of pulmonary
L CH were observed only in the two upper
regionsof thelungs, with the changesinthe
lower [obes being similar to those found in
pulmonary fibrosis, with lesions (honey-
combing) located at the peripheral regions
of the lungs, particularly in the posterior
areas. The lesions were homogeneously
distributed throughout the central and pe-
ripheral zones of the pulmonary paren-
chymain five (62.5%) of the eight cases.
In the remaining cases (37.5%), thelesions
were predominantly located in the central
zones of the lungs. However, such finding
has not been usually reported. Moore et
al.®Y have not observed differencesin the
horizontal distribution of the lesions, and
Brauner et a.*) and Lieberman et al.®?
have described predominance in the pe-
ripheral regions.

In one patient, it was possible to corre-
late HRCT findingswith histopathological
findings. Several stages of the disease pro-
gression could be observed. Early changes
such as areas of cellular infiltrate, charac-
terized particularly by the presence of lym-
phocytes and Langerhans cells, were iden-
tified in multiple sites.

Asthe disease progresses, the infiltrate
organizes into granuloma, in typically
peribronchiolar location. Theinfiltrate ex-
tension towards the alveolar septa deter-
mines the irregular appearance of the
granuloma, which isvisualized a CT asa
star-shaped nodule.

Destruction of the pulmonary paren-
chymawith development of cystsoccursas
the disease progresses. The characteriza-
tion of cystsis difficult at microscopy, as
they tend to collapse as the biopsy speci-
men is sectioned. However, areas of pul-
monary parenchyma destruction are com-
monly identified.

The present study confirms that HRCT
is the best imaging method for the evalua-
tion of changes observed in the pulmonary
presentation of LCH, for allowing better
visualization and characterization of cystic
and nodular lesions. The association of
such lesions is not commonly observed in
other lung diseases and their presence is
strongly suggestive of pulmonary LCH.
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