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CASE SUMMARY
A 65-year-old with previous history 

of cerebral palsy, gastroparesis with 
severe gastroesophageal reflux, and 
chronic constipation, presented with 
acute dyspnea and desaturation.

IMAGING FINDINGS
Axial chest CT in lung (Figure 1) 

and soft tissue (Figure 2, ) windows 
demonstrates airspace consolidation 
in the right lower lobe with areas of fat 
density (-109 Hounsfield Units [HU]) 
and nodular opacity also with fat den-
sity in the posterior segment of the left 
lower lobe. 

DIAGNOSIS
Chronic lipoid pneumonia

DISCUSSION
Fat attenuation within lung infil-

trates on CT was first described by Joshi 
et al in 1985.1 They reported a case of 
a 42-year-old with chronic cough, his-
tory of chronic mineral oil ingestion 
due to constipation, and extensive bilat-
eral basal lung infiltrates with areas of 
fat attenuation (between -75 and -35 
HU).1 Seven years later, Stern2 reported 
another case of consolidation with areas 
of fat-density and considered it diagnos-
tic for lipoid pneumonia when associ-
ated with a history of oil ingestion.

Lipoid pneumonia was described 
in 1925 by Laughlin when performing 
autopsies on patients who were recur-
rently using oil-based medications. He 
identified the presence of oil material 
inside the lungs of those patients and 
demonstrated that tracheal oil admin-
istration in rabbits produced a similar 
effect. Ten years later, Graef observed 
that mineral oil did not irritate the pha-
ryngeal mucosa and did not stimulate 
the gag reflex, facilitating its access to 
the lungs.3

Lipoid pneumonia can be catego-
rized according to the lipid material 
involved: Primary) exogenous pneu-
monia (related to aspiration of ani-
mal, vegetable, or mineral oil), which 
can be further subdivided into acute 
(recent intake of lipid material) and 
chronic (recurrent or long-standing 
intake of lipid material); and Second-
ary) endogenous pneumonia, result-
ing from accumulation of endogenous 
lipids related to bronchial obstruction, 
chronic infection, alveolar proteinosis, 
and fat deposition diseases, such as Nie-
mann-Pick).4,5

Exogenous lipid pneumonia may 
occur in patients without any risk fac-
tors; however, it usually occurs in indi-
viduals with structural abnormalities, 
such as cleft palate, Zenker diverticu-
lum, tracheoesophageal fistula, hiatal 

hernia, and achalasia;  gastroesophageal 
reflux disease; and psychiatric and neu-
rological disorders, including degluti-
tion disorders, reduced consciousness, 
and cognitive impairment).5

Radiographic findings of lipoid 
pneumonia are nonspecific; they often 
occur in the middle and lower lobes and 
include: (a) ground-glass opacities; (b) 
lobar, sparse, or diffuse consolidations 
with or without air bronchograms of 
peri-hilar, bibasal, segmental, or diffuse 
distribution; (c) reticulonodular inter-
stitial infiltrate; or (d) poorly delimited 
nodules and masses.2,3,5

CT is the imaging modality of choice 
for the diagnosis of lipoid pneumonia. 
The findings of acute exogenous lipoid 
pneumonia usually appear between 30 
minutes and 24 hours after aspiration of 
the lipid material. They include ground-
glass opacities; bilateral, segmental, or 
lobar consolidation involving predom-
inantly the middle and lower lobes; 
poorly delimited nodules; and other 
less common findings such as pneuma-
tocele, pleural effusion, pneumothorax, 
and pneumomediastinum.2,4

In acute exogenous lipoid pneumo-
nia, there may be areas of fat density 
within the consolidation; however, 
the presence of an associated inflam-
matory reaction may increase the den-
sity of the consolidation and mask this 
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finding. Radiological changes are usu-
ally self-limiting, lasting 2 weeks to 8 
months, while only discrete residual 
scar may persist.4

In  chronic exogenous l ipoid 
pneumonia, CT may demonstrate 
ground-glass opacities,  consolida-
tions involving one or more segments 
with peribronchovascular distribution  
affecting mainly the middle and lower 
lobes, nodules or masses, thickening of 
interlobular septa, crazy-paving opac-
ities with basilar predominance, and 
other less common findings such as 
cavitation and calcification.2,4 

The consolidations, nodules, and 
masses in chronic exogenous lipoid 
pneumonia typically present with 
areas of fat density (between -150 and 
-30 HU; the measurement should be 
performed away from air in the most 
hypodense area of consolidation.2,5

Imaging findings overlap in acute 
and chronic exogenous lipoid pneumo-
nia. The only statistically significant 
differences described among such pre-

sentations are the presence of pleural 
effusion and imaging improvement on 
follow-up exams in acute exogenous 
lipoid pneumonia, and the  presence of 
masses with fat density in chronic exog-
enous lipoid pneumonia.3

The differential diagnosis of these 
lesions includes hamartomas, lipo-
mas, metastases of sarcomas (chon-
drosarcoma, liposarcoma), teratomas, 
and thymolipomas.5 Percutaneous, 
transbronchial, or open biopsy may be 
performed for diagnostic elucidation; 
however, biopsy is rarely performed in 
these cases. When biopsy is performed, 
the fragments should be frozen without 
being embedded in paraffin, as the pro-
cess dissolves the lipids of the tissue. 

Histopathological findings include 
lipid-laden macrophages within the alve-
oli and interstitium, and varying degrees 
of inflammatory infiltrate and fibrosis.5

CONCLUSION
Consolidation with areas of fat den-

sity is highly suggestive of chronic 

exogenous lipoid pneumonia, espe-
cially when associated with history of 
exposure to lipid material.
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FIGURE 2. Axial chest CT in soft tissue window demonstrating air-
space consolidation in the right lower lobe (Region of interest) with 
areas of fat density (-109 HU) and nodular opacity, also with fat 
density (arrow) in the posterior segment of the left lower lobe. Note 
the position of the ROI: away from air and in the most hypodense 
area of consolidation. Epicardial fat also present (arrowhead).

FIGURE 1. Axial chest CT in lung window demonstrating airspace 
consolidation in the right lower lobe (*) and nodular opacity (arrow) in 
the posterior segment of the left lower lobe.
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