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ABSTRACT
Lipoid pneumonia is a rare form of pneumonia which was initially described to be caused by inhalation or aspiration
of fatty substances. Certain autopsy studies have reported the incidence to be 1.0-2.5%. Based on the mode of lipid
acquisition, it has been classified into endogenous, exogenous or idiopathic types. Almost 50% of the patients with lipoid
pneumonia are asymptomatic, and may be discovered by chance during routine chest imaging. In symptomatic patients,
the symptoms are non- specific. However, it can produce inflammatory pneumonitis that can progress to irreversible
pulmonary fibrosis as seen in our case. We present a case of a 53-year-old deceased male. A piece of one of his lungs
was received after autopsy, which appeared normal grossly. There was no history of any illness before death. Microscopy
revealed interstitial fibrosis with collection of foamy macrophages in alveolar spaces and cholesterol crystals surrounded
by inflammatory reaction including occasional giant cells. The clinical picture and radiologic changes in cases of lipoid
pneumonia can mimic bacterial pneumonia and tuberculosis. The occupational history is of extreme importance and
should always be investigated.
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INTRODUCTION
Lipoid pneumonia, also called cholesterol
pneumonia, is a rare form of pneumonia which
was initially described to be caused by inhalation or
aspiration of fatty substances. This entity was first
described in the initial half of the twentieth century by
Laughlen GF1 in one adult, one infant and two children
after repeated inhalation of nasopharyngeal oil
droplets . Since then, many cases of lipoid pneumonia
have been reported occurring in all age groups,
and in association with various other medications,
substances, exposures and diseases. Although data
on the precise incidence of lipoid pneumonia in the
general population are lacking, certain autopsy studies
have reported the incidence to be 1.0-2.5%.2

Based on the mode of lipid acquisition, it has been
classified into endogenous, exogenous, or idiopathic
types. The exogenous type is commoner and associated
with the use of mineral oil for the treatment of
constipation, whereas the endogenous type is usually
secondary to bronchial obstruction or associated with
pulmonary fat embolism, alveolar proteinosis, and lipid
deposit diseases. The idiopathic form, also rare, has
been described in smokers.3
Herein, we present the case of a 53-year-old
deceased male whose heart and a piece of one
of the lungs was received after post-mortem for
histopathological examination in our department.
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CASE REPORT
After the performance of the autopsy by a
medical officer in the General Hospital, a piece of
one of the lungs of a 53-year-old deceased male
was received along with whole heart fixed in 10%
formalin, in our department for histopathological
examination. Post‑mortem papers revealed no
significant history of illness before death, since the
person was unknown/unclaimed. The cause of death
on autopsy seemed natural. The lung specimen
weighed 10g and measured 5 x 2.5 x 1 cm, which
external as well as cut surface, as seen on serial
sectioning was unremarkable. There were no signs of
airway obstruction
Hematoxylin and eosin stained microsections
from this lung piece were examined under the light
microscope and revealed congestion, interstitial
lymphoplasmacytic infiltrate, interstitial fibrosis with
a collection of foamy macrophages in alveolar spaces
and cholesterol crystals surrounded by inflammatory
reaction including occasional giant cells in almost
all fields (Figure 1). These were surrounded by areas
of fibrosis at few places that varied in intensity and
completeness in these sites, thus fibrosis being the
consequence rather than the cause of the process.
Surrounding normal lung parenchyma could also be
made out staining for mycobacteria and fungi were
negative.

A diagnosis of idiopathic lipoid pneumonia
was made. Staining for fat using Sudan IV was
attempted. However, sections could not be cut
due to formalin‑fixed specimen being received for
histopathology.
The heart weighed 340g (reference range 248431 g) and appeared normal on gross examination.
Representative microsections did not show any
significant pathological change, and also the coronary
arteries were unremarkable.

DISCUSSION
Lipoid pneumonia is an unusual cause of
pneumonia. It has been reported in various age groups
and different clinical settings. Apart from case reports
of lipoid pneumonia in children treated with mineral
oil-based nasal drops for common cold and in adults
with oily laxative abuse, some other reported risk
factors include nasopharyngeal anatomic defects or
neuromuscular weakness predisposing to aspiration,
extremes of age, recurrent loss of consciousness,
occupational exposure in fire eaters 4 and forceful
feeding of animal fat in children with a view to
regularize bowel habits.3,5
Exogenous lipoid pneumonia has also been
described with the use of petroleum jelly, milk, poppy
seed oil, and egg yolk. It has also been reported
in patients with prolonged facial application of
petrolatum for erythrodermic psoriasis. Some reports

Figure 1. Photomicrographs of sections from the lung. A – Cholesterol clefts along with chronic interstitial
inflammation (H&E, 100X); B – Cholesterol clefts along with numerous foamy lipid laden macrophages and dense
lymphoplasmacytic infiltrate (H&E, 400X); C – a multinucleated giant cell with cholesterol clefts; an early manifestation
in the development of cholesterol granulomas (H&E,400X).
2-4

Autops Case Rep (São Paulo). 2020 Jan-Mar;10(1):e2020143

Rana D, Kaushik N, Sadhu S, Kalra R, Sen R

have also shown association with excessive use of lip
balm and flavored lip gloss.6-8
The endogenous type is comparatively less common
and usually occurs secondary to bronchial obstruction
or in association with pulmonary fat embolism, alveolar
proteinosis, and lipid deposit diseases such as alveolar
phospholipoproteinosis, Niemann-Pick disease, Wegener
granulomatosis and undifferentiated connective tissue
diseases. The idiopathic form has been described in
healthy smokers.3
The pathophysiology of lipoid pneumonia is
not clearly understood. Lipids float on the surface of
gastric fluids. Hence, these oil-based medications may
enter the airway due to regurgitation and aspiration.
These aspirated particles of oil are usually bland and
non-irritating, and do not stimulate a cough reflex.
Therefore, these particles easily reach the lower
respiratory airways facilitating aspiration even in the
absence of risk factors. Once in the airways, these
particles inhibit the mucociliary clearance and thus,
their expulsion is further impaired. Deposited lipids
cannot be metabolized due to lack of enzymes in
humans, but are rather emulsified and engulfed by
the alveolar macrophages in which they can remain
for a long time. Following disruption of macrophages,
these are released into the alveoli in a timely fashion.
A giant cell reaction is then elicited, which further leads
to fibrosis and disruption of alveoli and bronchus.3,9,10
Almost 50% of the patients of lipoid pneumonia
are asymptomatic and may be discovered by chance
during routine chest imaging. In symptomatic patients
also, the symptoms are nonspecific (chest pain, cough
or dyspnea) and vary according to the duration of
exposure, and amount of oil aspirated.8
Exogenous lipoid pneumonia can present in acute
and chronic forms, the former being described in
elderly and children being treated for constipation and
the latter occurring as a consequence of continuous
aspiration of various materials in the work environment.
The chronic form is comparatively less common.
Guarachi et al.11 reported a case of chronic exogenous
lipoid pneumonia in a patient who was a gas station
attendant and siphoned excess gasoline (petroleum
derivative like mineral oil).
Apart from the clinical history, the presence
of distinct histologic characteristics also helps in
differentiation between the exogenous and endogenous
forms. These include the detection of extracellular lipid
material, the appearance of intracytoplasmic vacuoles
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(cholesterol clefts) in alveolar macrophages (as seen in
our case), the distribution of macrophages in the lung
tissue, and the physicochemical characteristics of the
oil.12 It is also characterized by giant cell granulomatous
reaction (hence also called lipid granulomatosis), chronic
inflammation and alveolar and interstitial fibrosis.13
The different characteristics of oils can be
detected according to histochemical reactions: on
Sudan IV and oil red O staining, mineral oils (in case of
exogenous lipoid pneumonia) show a positive reaction
as a yellow or orange color while in the endogenous
variety a positive staining is seen as red color.12
Radiologic findings can also aid in diagnosis;
however, these too are nonspecific, varying from
perihilar opacity to extensive areas of consolidations
with air bronchogram. 2,13 These features are seen
mainly in the lower and posterior lobes of lungs. Hence,
the appearance may mimic that of lobar pneumonia.
Thus, it is justified to include lipoid pneumonia in the
differential diagnosis of chronic, delayed or repeated
pneumonia.14
In our case, the patient died of a natural cause,
and features of lipoid pneumonia were seen on
histopathology of the lung. History of any such
exposures or diseases that could lead to the endogenous
variety of lipoid pneumonia could not be ruled out.
However, the post-mortem chart did not specify any
illness prior to death. Lipid laden macrophages may
remain dormant for a long duration and release the
lipid into the alveoli when they lyse, thus inciting an
inflammatory reaction. This is the likely mechanism for
a patient being asymptomatic as in our case. Staining
for fat using Sudan IV was attempted. Any past chest
radiographs/ CT scans of the deceased also could not
be traced. We hereby report this case due to its nonspecific findings and very low incidence.

CONCLUSION
Lipoid pneumonia in healthy adults is an unusual
condition, and its diagnosis can be delayed since the
clinical picture and radiologic changes can mimic
bacterial pneumonia and tuberculosis. The occupational
history is of extreme importance and should always
be investigated. The case we described belonged
to the idiopathic lipoid pneumonia category. It can
produce inflammatory pneumonitis that can progress
to irreversible pulmonary fibrosis, as seen in our case.
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It is therefore required that this entity be kept in mind
while examining the histopathology microsections of
autopsy cases to avoid misdiagnosis.
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