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Abstract
Lipoid pneumonia is an uncommon non-infectious condi-
tion that results from the accumulation of lipids of animal, 
vegetable or mineral origin, in the lungs [1,2]. Most often 
it is a result of aspiration from altered swallowing or cough 
mechanism. Children with palatal abnormalities debilitated 
older adults or adults with neurological or gastrointestinal 
disorders are commonly affected [1,3,4]. Lipoid pneumonia 
should be considered as a differential for a lung cavity le-
sion, especially in patients at risk for aspiration. Such le-
sions can persist on long-term follow up. However, infection 
and malignancy should be ruled out.

Here, we present an atypical and rare radiographic presen-
tation of lipoid pneumonia, where in patient presented with 
complaints of shortness of breath and productive cough. 
Chest imaging showed air space disease in the RUL with 
a central cavity lesion. Transbronchial biopsy of the lesion 
demonstrated features of lipoid pneumonia and was felt to 
be secondary to his chronic aspiration. Infectious work up 
was negative. Despite being on strict aspiration precau-
tions, follow up CT thorax remonstrated the cavity in the 
right upper lobe. Repeat biopsy of the lesion showed the 
features of lipoid pneumonia. 

Lipoid pneumonia is believed to be secondary to aspiration 
given his history of mental retardation and altered mental 
status. Patient was deemed to be a high-risk candidate for 
lung resection surgery given the altered mental status and 
contractures and is being clinically monitored.
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Introduction

Lipoid pneumonia is an uncommon non-infectious 
condition that results from the accumulation of lipids 
of animal, vegetable or mineral origin, in the lungs [1,2].

Here we present an atypical and rare radiographic 
presentation of lipoid pneumonia and its long term fol-
low up over 5 years.

Case Description

A 44-year-old male with medical history significant 
for hiatal hernia, gastroesophageal reflux disease, and 
mental retardation and diffuse body contractures, a 
resident of group home, presented to the hospital 
with complaints of shortness of breath and productive 
cough. Patient did not have any fever, chills or night 
sweats. Patient never smoked, no history of alcohol use 
or any recreational drug use. He lives in a group home, 
given his altered mental status and contractures. On 
presentation, patient was afebrile, blood pressure was 
144/86, respiratory rate of 20 and oxygen saturation 
95% on room air. Patient was alert, not oriented and 
not in distress. Physical exam was significant for rhonchi 
on right side. Diagnostic studies revealed sodium 140, 
potassium 3.7, chloride 103, bicarbonate 24, BUN 23 
and creatinine 0.9, white blood cell count 6.7, hemoglo-
bin 12.8, hematocrit of 37.9 and platelets of 144. Blood 
cultures and sputum cultures were negative. Chest X 
ray demonstrated focus of airspace disease within the 
right mid-lung. CT Thorax showed air space disease in 
the RUL with a central cavitary lesion measuring up to 2 
centimeters with patchy densities in the inferior part of 
RUL and RML (Figure 1). Mediastinal nodes measuring 
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were performed and pathology once again showed large 
collections of vacuolated histiocytes and multinucleat-
ed giant cells associated with chronic inflammation and 
some fibrosis consistent with exogenous lipoid pneumo-
nia (Figure 4). This was again felt to be secondary to his 
chronic aspiration given his mental retardation. His gas-
tric feeding tube was advanced to his jejunum and aspi-
ration precautions were again emphasized as treatment. 
Patient was referred to thoracic surgery for resection of 
lung cavity. However, patient was deemed to be a high-
risk candidate for surgery given the mental retardation 
and body contractures. Patient is currently being moni-
tored clinically along with radiographic surveillance.

Discussion

Lipoid pneumonia is an uncommon non-infectious 
condition that results from the accumulation of lipids 

up to 1.1 centimeters in right para tracheal and sub-ca-
rinal station were noted.

He underwent bronchoscopy with RUL posterior seg-
ment transbronchial biopsies. Histopathology demon-
strated alveolated parenchyma with lipid-laden histio-
cytes raising suspicion for lipoid pneumonia and was 
felt to be secondary to his chronic aspiration (Figure 2). 
Bronchial washings, brushings and transbronchial biop-
sies were negative for AFB, bacterial and viral cultures. 
He was started on strict aspiration precautions and 
eventually had a PEG tube placed. He was followed up 
closely for several years with repeat imaging stable, with 
no progression of previously identified lesions. How-
ever, after five years, he presented to pulmonary clinic 
with complaints of persistent and progressively worsen-
ing cough. CT thorax remonstrated the cavity lesion in 
the right upper lobe. He was treated with a prolonged 
course of antibiotics. Repeat CT thorax demonstrated 
increasing size of the lung cavity (Figure 3). Therefore, 
repeat bronchoscopy and RUL transbronchial biopsies 

         

Figure 1: 2011 CT Thorax showing a thick walled cavitary 
lesion with a 2.4 × 1.5 cm in the RUL posterior segment.

         

Figure 2: 2011 RUL Posterior segment transbronchial biop-
sies showing alveolated parenchyma with large collections 
of vacuolated histiocytes and multinucleated giant cells as-
sociated with chronic inflammation.

         

Figure 3: 2016 CT Thorax showing a persisting thick walled 
cavitary lesion with a 2.4 × 1.5 cm in the RUL posterior seg-
ment.

         

Figure 4: RUL Posterior segment transbronchial biopsies 
showing alveolated parenchyma with large collections of 
vacuolated histiocytes and multinucleated giant cells associ-
ated with chronic inflammation and some fibrosis.
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fibrosis. BAL is usually turbid with fat globules floating 
on the surface [12,13,20].

Cytological demonstration of extracellular oily drop-
lets is more specific for exogenous lipoid pneumonia. 
It’s the size of the cytoplasmic vacuoles in the foamy 
macrophages that differentiate the exogenous and en-
dogenous forms of lipoid pneumonia. Intracytoplasmic 
vacuoles are small in endogenous form while larger in 
the exogenous form [12,30].

Various fat stains are used to identify the intracyto-
plasmic vacuoles in the foamy macrophages and include 
Sudan III, Sudan IV, and Oil Red O.

Histopathologic findings include presence of lip-
id-laden macrophages in the alveoli and interstitium in 
association with presence of lipid material, inflammato-
ry cells, and variable amount of fibrosis [1,7].

Presence of lipid enhances the growth of certain 
microorganisms by impeding the phagocytic process 
by host macrophages. Though rare, subjects diagnosed 
with lipoid pneumonia are at risk for non-tubercu-
lous mycobacteria, aspergillus and nocardia infections 
[11,31].

Almost all cases reported in literature with cavitary 
lipoid pneumonia are associated with infection. Hadji-
liadis D, et al. reported fourteen patients with M. for-
tuitum infection, the six patients with M. chelonae in-
fection and are much more common in patients with 
esophageal disorders [32,33]. There was only one re-
ported case of NTM infection and Aspergillus fumigatus 
infection [34].

These patients can also develop hypercalcemia given 
the granulomatous nature of the disease and the pro-
pensity for calcitriol production by the inflammatory 
cells as seen in other granulomatous disorders [35,36].

There is a theoretical risk for lung cancer develop-
ment in patients with lipoid pneumonia however the 
study that evaluated 100 patients with lipoid pneumo-
nia over 20 years did not reveal any lung cancer in those 
patients [37].

The natural history and outcomes are variable, and 
patients can develop fibrosis eventually or can have 
complete resolution of clinical symptoms and radiolog-
ical findings. Severe respiratory failure requiring me-
chanical ventilation is seldom required unless it is as-
sociated with massive aspiration. Most of the current 
evidence and literature is based up on the case reports.

The treatment of lipoid pneumonia is mainly sup-
portive and comprises discontinuing exposure to the 
offending agent and implementing measures to avoid 
aspiration, oxygen supplementation, treating superim-
posed infection [12,38]. Role of steroids in the treat-
ment of lipoid pneumonia is controversial and is usually 
reserved for cases with severe inflammation [39].

of animal, vegetable or mineral origin, in the lungs [1,2]. 
Most often it is a result of aspiration from altered swal-
lowing or cough mechanism. Children with palatal ab-
normalities debilitated older adults or adults with neu-
rological or gastrointestinal disorders are commonly 
affected [1,3,4].

Depending on the source of the fat like compound, 
lipoid pneumonia can be classified into endogenous or 
exogenous forms. Endogenous form of lipoid pneumo-
nia is a result of accumulation of endogenous lipids de-
rived from the lung parenchyma [5,6]. It is seen in condi-
tions involving alveolar cell wall destruction. Exogenous 
lipoid pneumonia is the result of inhalation of oils pres-
ent in food, radiographic contrast media, or oil-based 
medications such as laxatives [1,7,8].

These substances upon aspiration into the lung elicit 
a foreign body reaction, inflammation and subsequent 
fibrosis [9]. Based on the duration of exposure, exoge-
nous lipoid pneumonia can be classified into acute and 
chronic forms. Clinical presentation can range from as-
ymptomatic to severe, life-threatening respiratory fail-
ure [10]. Most commonly affected patients present with 
chronic cough and dyspnea [11]. Physical examination 
is usually non-specific, may be normal or may present 
dullness to percussion, crackles, wheezes, or rhonchi 
[12].

Lipoid pneumonia commonly involves the lower and 
middle lobes [1,13,14]. The radiographic findings are 
highly variable, nonspecific and can present as focal or 
diffuse air space process, mass-like lesions, ground glass 
opacities, reticulonodular pattern, mixed alveolar and 
interstitial opacities, crazy paving pattern or nodular 
lesions or thin-walled cysts (pneumatoceles) and pleu-
ral effusions may also be seen [15-17]. However, when 
present, areas of fat attenuations with values between 
-150 HU and -30 HU in consolidations/air space process 
is a characteristic feature of lipoid pneumonia [2,15,18-
21]. Cavitation is occasional [15].

Magnetic resonance imaging shows a high-intensity 
signal on T1-weighted images and decreased signal on 
T2-weighted images, suggestive blood or fat [22,23].

Routine laboratory test results are usually normal 
or can be non-specific with leukocytosis and elevated 
erythrocyte sedimentation rate, especially when the li-
poid pneumonia is associated with super infection [24]. 
Patients may be hypoxemic depending on the extent of 
involvement [16,25]. Pulmonary function test may be 
normal, or may have a restrictive pattern [9,16,26-28].

Definite diagnosis of lipoid pneumonia can be es-
tablished based on history and presence of lipid-laden 
macrophages on BAL and transbronchial biopsy in the 
appropriate clinical setting [5,7,29].

Histopathologic changes include lymphocytic infil-
tration, lipid-containing macrophages, granulomas and 

https://doi.org/10.23937/2378-3516/1410076


ISSN: 2378-3516DOI: 10.23937/2378-3516/1410076

Nandavaram and Manta. Int J Respir Pulm Med 2018, 5:076 • Page 4 of 5 •

13.	Lee KS, Müller NL, Hale V, Newell JD Jr, Lynch DA, et al. 
(1995) Lipoid pneumonia: CT findings. J Comput Assist To-
mogr 19: 48-51.

14.	Brechot JM, Buy JN, Laaban JP, Rochemaure J (1991) 
Computed tomography and magnetic resonance findings in 
lipoid pneumonia. Thorax 46: 738-739.

15.	Genereux GP (1970) Lipids in the lungs; radiologic-patho-
logic correlation. J Can Assoc Radiol 21: 2-15.

16.	Subramanian S, Kherdekar SS, Baby PG, Christianson CS 
(1982) Lipoid pneumonia with Cryptococcus neoformans 
colonization. Thorax 37: 319-320.

17.	Rossi SE, Erasmus JJ, Volpacchio M, Franquet T, Castigli-
oni T, et al. (2003) “Crazy-paving” pattern at thin-section CT 
of thelungs: radiologic- pathologic overview. Radiographics 
23: 1509-1519.

18.	Baron SR, Haramati LD, Riviera VT (2003) Radiological 
and clinical findings in acute and chronic exogenous lipoid 
pneumonia. J Thorac Imaging 18: 217-224.

19.	Franquet T, Gimenez A, Roson N, Torrubia S, Sabate JM, 
et al. (2000) Aspiration diseases: findings, pitfalls, and dif-
ferential diagnosis. RadioGraphics 20: 673-685.

20.	Bandla HP, Davis SH, Hopkins NE (1999) Lipoid pneumo-
nia: a silent complication of mineral oil aspiration. Pediatrics 
103: 19.

21.	Marchiori E, Zanetti G, Mano CM, Irion KL, Daltro PA, et 
al. (2010) Lipoid Pneumonia in 53 patients after aspiration 
of mineral oil: comparison of high-resolution computed to-
mography findings in adults and children. J Comput Assist 
Tomogr 34: 9-12.

22.	Joshi RR, Cholankeril JV (1985) Computed tomography in 
lipoid pneumonia. J Comput Assist Tomogr 9: 211-213.

23.	Carette MF, Grivaux M, Monod B, Capeau F, Lebreton C, 
et al. (1989) MR findings in lipoid pneumonia. AJR Am J 
Roentgenol 153: 1097-1098.

24.	(1977) Case records of the Massachusetts General Hospi-
tal (Case 19-1977). N Engl J Med 296: 1105-1111.

25.	Lauque D, Dongay G, Levade T, Caratero C, Carles P 
(1990) Bronchoalveolar lavage in liquid paraffin pneumoni-
tis. Chest 98: 1149-1155.

26.	Salm R, Hughes EW (1970) A case of chronic paraffin 
pneumonitis. Thorax 25: 762-768.

27.	Heckers H, Melcher FW, Dittmar K, Knorpp K, Nekarda K 
(1978) Long-term course of mineral oil pneumonia. Lung 
155: 101-109.

28.	Ayvazian LF, Steward DS, Merkel CG, Frederick WW 
(1967) Diffuse lipoid pneumonitis successfully treated with 
prednisone. Am J Med 43: 930-934.

29.	Lee KH, Kim WS, Cheon JE, Seo JB, Kim IO, et al. (2005) 
Squalene aspiration pneumonia in children: radiographic 
and CT findings as the first clue to diagnosis. Pediatr Radi-
ol 35: 619-623.

30.	Sias SM, Daltro PA, Marchiori E, Ferreira AS, Caetano RL, 
et al. (2009) Clinic and radiological improvement of lipoid 
pneumonia with multiple bronchoalveolar lavages. Pediatr 
Pulmonol 44: 309-315.

31.	Ridaura-Sanz C, Lo´pez-Corella E, Salazar-Flores M 
(2006) Exogenouslipoid pneumonia superinfected with ac-
id-fast bacilli in infants:a report of nine cases. Fetal Pediatr 
Pathol 25: 107-117.

32.	Antico A, Gabrielli M, D’Aversa C, Musa M, Torri T (1996) 
Lipoid pneumonia: a case of cavitary bilateral nodular opac-
ity. Monaldi Arch Chest Dis 51: 296-298.

Our case is unique in that the lipoid pneumonia 
persisted and progressed despite keeping patient NPO 
without any evidence of malignancy or super imposed 
infection, in contrast, with the so far reported such li-
poid pneumonia cases.

Conclusion

Lipoid pneumonia should be considered as a differ-
ential for a lung cavity lesion, especially in patients at 
risk for aspiration. Such lesions can persist on long-term 
follow up. However, infection and malignancy should be 
ruled out. Thoracic surgery evaluation is recommended 
for possible resection of such lesions to avoid further 
super imposed infections. Our case is unique in its pre-
sentation as a lung cavity lesion without any co existent 
infection; in contrast, with the so far reported such li-
poid pneumonia cases are associated with either malig-
nancy or infection.
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