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LIPOID PNEUMONIA IN ADULTS: FINDINGS ON HIGH-RESOLUTION

COMPUTED TOMOGRAPHY*
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OBJECTIVE: The present study was aimed at describing the findings on high-resolution computed tomogra-
phy in patients with exogenous lipoid pneumonia secondary to mineral oil aspiration. MATERIALS AND
METHODS: Eight adult patients — four men and four women — with mean age of 69.4 years were studied.
All of the patients were users of mineral oil for treating intestinal constipation. High-resolution computed
tomography studies of these patients were blindly evaluated by two radiologists. RESULTS: Air-space con-
solidation with areas of fat density and crazy paving pattern were the most frequent findings. The lesions
were bilateral in six cases and unilateral in two. CONCLUSION: Air-space consolidation with areas of fat
density, associated with a clinical history of mineral oil ingestion virtually indicates a diagnosis of exogenous
lipoid pneumonia.
Keywords: Exogenous lipoid pneumonia; High-resolution computed tomography; HRCT; Aspiration pneumo-

nia; Lungs.

Pneumonia lipoídica em adultos: aspectos na tomografia computadorizada de alta resolução.

OBJETIVO: Apresentar os aspectos na tomografia computadorizada de alta resolução do tórax da pneumo-
nia lipoídica exógena por aspiração de óleo mineral, em pacientes adultos. MATERIAIS E MÉTODOS: Foram
estudados oito pacientes adultos — quatro mulheres e quatro homens — com média de idade de 69,4 anos,
todos usuários de óleo mineral para tratamento de constipação intestinal. Os exames foram avaliados por
dois radiologistas, de forma independente. RESULTADOS: Os achados tomográficos mais comuns foram as
consolidações com áreas de densidade de gordura de permeio, e o padrão de pavimentação em mosaico. As
lesões foram bilaterais em seis pacientes, e unilaterais em dois. CONCLUSÃO: O encontro de consolidações
pulmonares com áreas de densidade de gordura de permeio, associado à história clínica do uso de óleo mineral,
é diagnóstico de pneumonia lipoídica exógena.
Unitermos: Pneumonia lipoídica exógena; Tomografia computadorizada de alta resolução; TCAR; Pneumonias

aspirativas; Pulmões.
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INTRODUCTION

Several pulmonary complications may
be caused by aspiration of different sub-
stances into the airways and lungs. Exog-
enous lipoid pneumonia is a rare condition
resulting from inhalation or aspiration of
animal, vegetal or mineral oil(1). The most
frequent presentation of lipoid pneumonia
is the one caused by aspiration of mineral
oil, often orally utilized to treat chronic
constipation(2).

The clinical presentation is non-specific
and is associated with the patient’s age, the
aspirated volume, and if the aspiration was
acute or chronic(3). Exogenous lipoid pneu-

monia diagnosis is based on the history of
exposure to oil, on compatible chest radio-
graph and/or computed tomography (CT),
and on the presence of macrophages with
fat droplets in sputum or in the broncho-
alveolar lavage. Transbronchial or open
biopsy may be necessary in case the diag-
nosis remains undefined(4). High resolution
computed tomography (HRCT) plays an
essential role in the investigation.

The present study was aimed at present-
ing the HRCT findings observed in adult
patients with exogenous lipoid pneumonia
caused by mineral oil aspiration.

MATERIALS AND METHODS

CT images of eight adult patients with
confirmed diagnosis of exogenous lipoid
pneumonia were submitted to retrospec-
tive, descriptive, observational analysis.
The CT images were randomly selected
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from the nosologic archives of eight medi-
cal institutions in five different Brazilian
states in the period between March/1994
and June/2006.

Four patients were women and four
men, with ages ranging between 46 and 88
years, mean 69.4 years. All of them pre-
sented with cough, four associated with
dyspnea. As regards predisposing factors,
two patients had megaesophagus, one,
gastroesophagel reflux disease, one Par-
kinson’s disease, and another, cerebral
palsy. A sixth patient complained of fre-
quent choking. In four patients, the diag-
nosis was confirmed by bronchoalveolar
lavage; one patient was submitted to pul-
monary biopsy; and, in three patients the
diagnosis was reached by means of the as-
sociation of the clinical picture with the
finding of fat densities at HRCT. At the
moment of examination, no patient pre-
sented clinical or laboratory evidence of
associated infection. All of them utilized
oral mineral oil as a laxative agent.

Considering the multiple institutions in-
volved, the studies were performed in dif-
ferent tomographs, all of them with the
high resolution technique, with slices from
the apex through the pulmonary bases.
Images were acquired with thin slices (1
mm or 2 mm-thick), with the patients in
dorsal decubitus, during inspiration, with
a high spatial resolution filter (bone filter)
for images reconstruction, 10 mm incre-

ment, without intravenous infusion of io-
dinated contrast media. The images were
acquired and reconstructed on a 512 × 512
matrix and photographed for evaluation of
pulmonary fields with windows opening
ranging between 1200 UH and 2000 UH,
level between 300 UH and 700 UH. For
evaluation of the mediastinum, the win-
dows variation was between 350 UH and
500 UH, and center variation, between 10
UH and 50 UH.

The images were blindly reviewed by
two independent observers with consensus
agreement.

RESULTS

The most frequent tomographic find-
ings were consolidations and ground-glass
attenuation, associated or not with thicken-
ing of interlobular septa (mosaic pattern
attenuation).

Consolidation with air bronchogram
and fat densities interposition was observed
in six patients; two of these cases with
single findings, on in the right lower lobe
(Figure 1), and the other in the middle lobe
(Figure 2). In the other patients, multiple
consolidations were found (Figures 3 and
4). In four cases, consolidations were sur-
rounded by areas of ground-glass attenua-
tion. All of the consolidations presented
areas with fat density (–34 UH to –74 UH)
inside.

Two patients presented areas of ground-
glass attenuation associated with interlobu-
lar septa thickening, characterizing the
mosaic pattern of attenuation (Figures 5
and 6). In three cases, interlobular septa
thickening was observed, two of them with
mosaic pattern attenuation, and one in the
periphery of one of the consolidation areas.
Disease-related pleural or lymph node in-
volvement was absent in all of the patients.
The lesions were bilateral in six patients,
predominating in posterior regions, and
unilateral in two patients.

DISCUSSION

Exogenous lipoid pneumonia is an un-
common condition, resulting from oil in-
halation or aspiration into the lungs(1). The
chronic presentation of the disease results
from repeated oil inhalation or aspiration
for a long period of time, and the acute pre-
sentation is secondary to accidental and
massive aspiration of lipid materials, like
that traditionally described in fire swallow-
ers (performers who pretend to swallow or
spit fire)(5,6). The oils may be of animal,
vegetal or mineral nature(2). The majority
of cases occur by mineral oil inhalation or
aspiration(2). In adults, the most frequent
cause of exogenous lipoid pneumonia is
the utilization of mineral oil to treat intes-
tinal constipation, followed by the use of
oily nose drops to treat chronic rhinitis(7).

Figure 1. Ill-defined heterogeneous consolidation in the posterior region of

the right lower lobe, with negative densities ranging between –34 UH and –

56 UH. Also, bilateral pleural effusion is observed as a sign of an accidental

subclavian puncture.

Figure 2. HRCT image showing peripheral consolidation of the middle lobe

lateral segment, adjacent to the pleural surface, with air bronchogram. The

lesion is surrounded by a halo of ground-glass attenuation.
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Figure 4. HRCT demonstrating consolidation affecting several pulmonary

lobes, with prevalence in posterior regions.

Figure 5. Areas of ground-glass attenuation with superimposition of thickened

interlobular septa (mosaic pattern of attenuation), in both lungs, with prevalence

at right.

Figure 3. HRCT image with mediastinal intermediate windows showing: A

– heterogeneous consolidation on the posterior segment of the right upper

lobe, with ground-glass attenuation and thickening of the adjacent inter-

lobular septa.; B and C – two-level slices of lower fields showing heteroge-

neous consolidations with air bronchograms and mild ground-glass attenu-

ation on the lower lobes. On the areas with lower attenuation, density val-

ues ranged between –53 UH and –74 UH.

A B
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Annually, in the United States, between
two and three million persons receive ca-
thartic and laxative agents prescribed by
doctors. Additionally, self-medication
should be taken into consideration, since
mineral oil is an over-the-counter drug(3).
The amount of mineral oil ingested may be
surprising. In Brazil, mineral oil is freely
available in public health units, greatly fa-
cilitating its use(8).

Gastrointestinal diseases, esophago-
gastric fistula, psychiatric diseases, neuro-
logical diseases that change the deglutition
or cough reflex, and loss of consciousness
constitute predisposing factors for aspira-
tion of oropharyngeal or gastric contents.
The supernatant oily material remains
within the stomach, and, when aspirated,
preferentially enters the airways(2,9,10).

Usually, mineral oil aspiration is imper-
ceptible, due the absence of airways-pro-
tective reflexes like cough and glottic clos-
ing(11). In the case of oily nose drops, they
may easily and silently reach the bronchial
tree of a sleeping individual without trig-
gering cough reflex(7), besides being hardly
expelled because they impair the normal
mucociliary transport(12).

Macrophages phagocyte the oily mate-
rial and gradually increase in number, fill-
ing alveolar spaces. Then, they are incor-
porated into the alveolar walls, and,
through the lymphatic channels, reach the
interlobular septa causing its thicken-
ing(11,13,14). The sometimes extensive fi-
brotic proliferation secondary to repeated
aspiration(11,14), may be associated with a
considerable loss of pulmonary volume(15).

Fibrosis may develop and the oil may coa-
lesce, forming large fat drops involved by
a fibrotic tissue and giant cells, creating a
tumor-like mass called paraffinoma(4).

Clinical presentation is non-specific,
varying with the age, amount and quality
of the oil aspirated, and if the aspiration
was chronic or acute(3,16,17). As regards
symptoms, from asymptomatic patients to
severe, life-threatening cases can be ob-
served(17).

In elderly, these pneumonias usually de-
velop progressively, becoming chronic,
with no clinical repercussion, and may be
found at necropsy(18).

Most of times, clinical and radiographic
findings are dissociated in cases of lipoid
pneumonia. While the patients are asymp-
tomatic there are plenty of incidental radio-
graphic findings on routine radiogra-
phies(1,8). The overall clinical findings may
mimick bacterial pneumonia, with a sud-
den episode of fever and cough(19). Most
frequently, lipoid pneumonia presents with
symptoms of, sometimes productive,
chronic cough, and dyspnea. Chest pain,
hemoptysis, weight loss, and intermittent
fever are less frequent findings(2).

Although a history of oil ingestion or in-
halation constitutes an extremely relevant
data, rarely it is spontaneously informed by
the patient, making the diagnosis more dif-
ficult(13,16). Many times, this information is
retrospectively obtained, after directed an-
amnesis. Considering that lipoid pneumo-
nia clinical and radiological findings are
non-specific, it may mimick several other
diseases(3), especially lung cancer(20).

The exogenous lipoid pneumonia diag-
nosis is based on the history of exposure
to oil, compatible radiological studies, and
the presence of macrophages with fat drop-
lets in the sputum or bronchoalveolar lav-
age. If the diagnosis remains undefined,
transbronchial or open biopsy may be re-
quired(4).

In conventional radiology, findings of
lipoid pneumonia are poorly specific(13),
and the disease alterations appear with vari-
able patterns and distribution(15). HRCT is
the best imaging method for lipoid pneu-
monia diagnosis(20). CT may demonstrate
alveolar consolidations, ground-glass at-
tenuation, interstitial abnormalities, inter-
lobular septa thickening, intralobular inter-
stitial thickening, and nodular lesions
(small, ill-defined centrolobular nod-
ules(10,11). Mosaic pattern of attenuation,
corresponding to interlobular septa thick-
ening superimposing ground glass attenu-
ation is frequently observed(1,21,22).

The most typical sign of this disease is
the presence of pulmonary consolidations
with fat attenuation(1,3,18,22), i.e., negative
attenuation values(7), particularly when as-
sociated with a history of exposure to oil,
that contributes for the definition of the
diagnosis. Negative densities ranging be-
tween –150 UH and –30 HU are highly
suggestive of intrapulmonary fat(3,23).
These measures may not be precise in the
presence of pulmonary fibrosis and/or in-
flammatory exudate involving the oily
material, which increases the attenuation
values(11,18).
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