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Pr esen tation of C a se

Dr. Dustin Dezube (Medicine): A 36-year-old woman was admitted to this hospital 
because of a mass in the middle lobe of the right lung.

The patient had been in her usual health until 1 month before this admission, 
when pain in the right shoulder and discomfort in the left lower abdomen developed. 
The shoulder pain worsened with inspiration and was associated with nonproduc-
tive cough, intermittent fevers (to a temperature of 38.1°C), sinus pain, nasal dis-
charge, periorbital erythema, and difficulty breathing. Eleven days before this 
admission, she presented to another health center for evaluation. Physical exami-
nation reportedly revealed a new cardiac murmur. A chest radiograph showed a 
mass in the right middle lobe and a right pleural effusion.

Six days before this admission, an axial computed tomographic (CT) scan of 
the chest that was obtained at another hospital showed a homogeneous opacity 
(5.8 cm by 4.9 cm) extending from the pleura to the hilum, as well as interlobular 
septal thickening in the right middle lobe, mediastinal and right hilar lymphade-
nopathy, and a loculated right pleural effusion. The patient was admitted to that 
hospital, and thoracentesis was performed. Results of analysis of the serosanguin-
eous pleural fluid (120-ml sample) are shown in Table 1. Culture of the fluid grew 
Staphylococcus lugdunensis. The patient was discharged home the next morning, with 
a prescription for a 5-day course of azithromycin and cefpodoxime. She was re-
ferred to the thoracic surgery service at this hospital for further evaluation and 
bronchoscopy.

On presentation 5 days later, bronchoscopic evaluation revealed erythema in the 
right bronchus intermedius and bronchus of the right middle lobe, with no endo-
bronchial lesions or secretions. Microbiologic testing and cytologic examination 
of bronchoalveolar-lavage (BAL) fluid from the right middle lobe were nondiagnos-
tic. The patient was admitted to this hospital.

The patient reported headaches and pain along the diaphragm and right shoulder 
on deep inspiration. At 17 years of age, she had had hydrocephalus due to a web in 
the aqueduct of Sylvius that resolved after temporary placement of a right frontal 
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ventriculoperitoneal shunt and performance of an 
endoscopic third ventriculostomy. Temporal-lobe 
epilepsy later developed and was caused by a 
right mesial temporal cavernous malformation 
that was successfully resected. A second cavern-
ous malformation in the cerebellum had been 
stable on serial magnetic resonance imaging 
(MRI). The patient was born in Europe and had 
moved to the United States 8 years earlier. She 
had visited Switzerland, California, and Michi-
gan during the previous year, and she had visited 
Cuba 10 years earlier. She was married and 
worked in a research field, with exposures to 
yeast and mice 2 years earlier. She did not smoke, 
drink alcohol, or use illicit drugs. She had a 
family history of rheumatoid arthritis, coronary 
artery disease, hypertension, and asthma.

On examination, the temperature was 37.5°C, 
and the pulse 101 beats per minute; the other 
vital signs were normal. Decreased breath sounds 

in the right lung and a soft cardiac murmur were 
present. The examination was otherwise normal.

Dr. Subba R. Digumarthy: An axial CT scan of 
the chest, obtained without the administration 
of contrast material, showed a homogeneous 
opacity (5.8 cm by 4.9 cm) extending from the 
pleura to the hilum, as well as interlobular sep-
tal thickening in the right middle lobe, a nodule 
(3 mm in diameter) in the right upper lobe, atelec-
tasis in both lower lobes, and a loculated right 
pleural effusion that was bigger than that seen 
on the scan obtained 6 days earlier (Fig. 1).

Dr. Dezube: Blood levels of calcium, magnesium, 
and phosphorus were normal, as were results of 
renal-function tests; other test results are shown 
in Table 2. Vancomycin, cefepime, and metroni-
dazole were administered for 1 day after the 
bronchoscopy.

The next day, a chest tube was inserted into 
the right pleural space, and 1600 ml of yellow 

Variable
Reference Range, 

Adults*
On Admission, 
Other Hospital

On First 
Admission,  

This Hospital

On Second 
Admission, 

This Hospital

Glucose (mg/dl) Not specified 187 103 114

Total protein (g/dl) Not specified 4.0 4.7 4.9

Albumin (g/dl) Not specified 2.2 2.5

Lactate dehydrogenase (U/liter) Not specified 26.5 88 303

pH Not specified 7.46

Color Yellow Light orange

Turbidity Clear Slight

Red‑cell count (per mm3) Not specified 5000

Total nucleated‑cell count (per mm3) 0–1000 2170

Differential count (%)

Neutrophils 0 Very few 77

Lymphocytes 0 10

Monocytes 0 6

Eosinophils 0 4

Basophils 0 2

Macrophages or lining cells 0 1

Microbiologic staining No organisms seen 
on Gram’s or  
acid‑fast staining

Abundant neutro‑
phils and no or‑
ganisms seen on 
Gram’s staining

*  Reference values are affected by many variables, including the patient population and the laboratory methods used. The 
ranges used at Massachusetts General Hospital are for adults who are not pregnant and do not have medical conditions 
that could affect the results. They may therefore not be appropriate for all patients.

Table 1. Pleural-Fluid Analysis.
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pleural fluid was drained; results of pleural-fluid 
analysis are shown in Table 1. Cytologic exami-
nation of the fluid revealed mesothelial cells, 
histiocytes, and neutrophils but no malignant 
cells. On the fourth day, the chest tube was re-
moved. The patient was discharged home the 
following day, with a prescription for a 3-week 
course of ceftriaxone.

During the next month, follow-up imaging 
studies of the chest showed increasing nodular 
thickening of the right major fissure, a left pleu-
ral effusion, and a decreasing right pleural effu-
sion; the findings were otherwise stable. Patho-
logical examination of specimens obtained from 
a percutaneous fine-needle aspiration biopsy and 

core biopsy of the large mass in the right middle 
lobe showed mixed inflammation, with lympho-
cytes, plasma cells, and neutrophils. Microbio-
logic staining and cultures for bacteria, myco-
bacteria, and fungi were negative.

One month after admission to this hospital, 
symptoms persisted and the patient was readmit-
ted for further evaluation. She reported a dry 
cough, dyspnea, generalized fatigue, weakness, 
and pain in her shoulders, neck, and lower back. 
Medications included narcotic analgesic agents, 
ranitidine, calcium carbonate, and acetaminophen.

On examination, the vital signs were normal, 
and the oxygen saturation was 95% while the 
patient was breathing ambient air. The breath 
sounds were decreased bilaterally; the decrease 
was greater on the left side than on the right. 
Pulmonary-function testing revealed a forced 
expiratory volume in 1 second of 1.18 liters (37% 
of the predicted value), a forced vital capacity of 
1.40 liters (36% of the predicted value), a peak 
expiratory flow rate of 4.25 liters per minute 
(65% of the predicted value), and a carbon mon-
oxide diffusing capacity corrected for alveolar 
volume of 3.47 ml per minute per millimeter of 
mercury per liter (62% of the predicted value). 
Results of coagulation tests and blood levels of 
calcium, phosphorus, magnesium, glucose, total 
bilirubin, direct bilirubin, and aspartate and ala-
nine aminotransferases were normal; other test 
results are shown in Table 2. Urinalysis was 
normal. Chest radiographs showed a mass in 
the right middle lobe, a patchy left basilar opac-
ity that was consistent with atelectasis, a stable 
right pleural effusion, and a moderate left pleu-
ral effusion. A pigtail catheter was inserted into 
the left pleural space. Cytologic examination of 
serosanguineous pleural f luid (75-ml sample) 
revealed mesothelial cells, histiocytes, lympho-
cytes, and neutrophils; other test results are 
shown in Table 1.

The next day, thoracoscopy, lobectomies of the 
right middle and lower lobes, total pulmonary 
decortication, and dissection of mediastinal 
lymph nodes were all performed with the use of 
video-assisted techniques. Pathological examina-
tion revealed evidence of extensive lipoid pneu-
monia (i.e., the accumulation of lipids in the 
alveoli) and fibrinous pleuritis. The patient had 
no complications associated with the procedures 
and was discharged home 5 days later.

Figure 1. CT Scans Obtained on the First Admission.

Axial CT scans of the chest, obtained at the lung window 
setting (Panel A) and the soft‑tissue window setting 
(Panel B), show a homogeneous mass in the right mid‑
dle lobe that causes occlusion of the bronchi (Panel A, 
arrow). A small right pleural effusion and relaxation 
atelec tasis in the right lower lobe are also visible.

A

B
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During the next 5 months, the patient had 
persistent dyspnea on exertion and pain in the 
inferior portion of the chest that was thought to 
be musculoskeletal. Chest radiographs showed 
postoperative changes and pleural effusions, with-
out infiltrates. Six months after the first ad-
mission to this hospital, examination revealed 
crackles, for which an antibiotic agent was ad-
ministered; the symptoms improved. Three weeks 
later, cardiopulmonary testing with the use of a 
modified Bruce protocol, performed at rest and 
after 12 minutes of exercise, revealed pulses of 
96 and 151 beats per minute and oxygen satura-
tions of 99% and 88% (while the patient was 
breathing ambient air), respectively.

Two weeks later, at an outpatient visit, the 
patient reported night sweats, persistent cough, 
fatigue, and sinus congestion. Laboratory test 
results are shown in Table 2.

Dr. Digumarthy: A chest CT that was obtained 
during that visit showed new bilateral, subpleu-
ral ground-glass and reticular opacities. Sub-
pleural nodular consolidation in the left lower 
lobe and consolidation in the medial right lung 
around the bronchial stump were present (Fig. 2).

Dr. Dezube: Bronchoscopy was performed, and 
cytologic examination and microbiologic testing 
of the BAL fluid were nondiagnostic. Flow cytom-
etry revealed 34% granulocytes, a finding con-
sistent with inflammation. Chest pain, which 
the patient rated at 5 out of 10 at rest and 8 out 
of 10 with deep inspiration and coughing (on a 
scale of 0 to 10, with 10 indicating the most 
severe pain), persisted despite administration of 
amoxicillin–clavulanate, glucocorticoid therapy, 
and a narcotic analgesic agent.

One week later, pain in the right hip devel-
oped, without a known injury. The following 
week, examination revealed pain on active flex-
ion of the right hip. Test results are shown in 
Table 2.

Dr. Digumarthy: MRI of the hip, performed 
without the administration of contrast material, 
revealed a right superior labral tear with a sur-
rounding inflammatory change (2.0 cm by 1.7 cm) 
along the proximal right iliopsoas muscle and a 
left adnexal cyst (4.0 cm by 2.5 cm); there was 
no evidence of fracture or osteonecrosis. MRI 
of the pelvis was performed; T2-weighted images 
showed an abnormal signal that extended along 
the right iliac vessels and involved the adjacent 

medial right psoas and iliacus muscles, with no 
fluid collection. A hemorrhagic left ovarian cyst 
and a right paracentral disk protrusion at L4–L5 
that had contact with the descending right L4 
nerve roots were also noted.

Dr. Dezube: A diagnosis was made.

Differ en ti a l Di agnosis

Dr. Arezou Khosroshahi: This 36-year-old woman pre-
sented with a progressive pleuropulmonary pro-
cess, with no evidence of infection or cancer on 
examination of multiple biopsy specimens. The 
presence of lipoid pneumonia suggests either 
an exogenous process, which would typically be 
caused by aspiration, or an endogenous process, 
such as bronchial obstruction. Her respiratory 
disease progressed despite antimicrobial and sur-
gical treatment. Finally, after 8 months, hip pain 
developed, and imaging studies revealed a retro-
peritoneal inflammatory process, an important 
clue that may allow us to develop a unifying diag-
nosis. In constructing a differential diagnosis, I 
will focus on diseases that can cause pleuropul-
monary disease and retroperitoneal inflammation.

Infections

Tuberculosis and actinomycosis are the most 
likely infectious causes of pneumonia and retro-
peritoneal inflammation. Mycobacterium tuberculo-
sis is a rare cause of retroperitoneal disease that 
can be manifested by tubercular pseudotumors, 
retroperitoneal lymphadenopathy, and abscesses. 
Rare cases have been described of retroperito-
neal fibrosis with ureteral obstruction and chron-
ic periaortitis that is associated with spinal, 
peritoneal, or hematogenous spread of distant 
M. tuberculosis infection, but this diagnosis seems 
unlikely in this case, because of the absence of 
constitutional symptoms, such as fever.1,2 Acti-
nomycosis is a bacterial infection that may cause 
chronic infection of the lung and retroperitone-
um, often resulting in abscess formation, dense 
fibrosis, and draining sinus tracts. Pelvic actino-
mycosis preferentially involves the ileocecal re-
gion, ovary, and fallopian tubes in the retroperi-
toneal area; these features could be consistent 
with this patient’s presentation.3 However, mul-
tiple microbiologic cultures of BAL fluid, pleural 
fluid, and tissue were negative, making this diag-
nosis unlikely in this case.
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Variable
Reference Range, 

Adults†

On First 
Admission,  

This Hospital

On Second 
Admission,  

This Hospital
7 Mo after First 

Admission
8 Mo after First 

Admission

Hematocrit (%) 36.0–46.0  
(women)

30.1 29.8 29.4 33.2

Hemoglobin (g/dl) 12.0–16.0  
(women)

9.9 9.4 8.9 9.8

White‑cell count (per mm3) 4500–11,000 13,300 11,300 14,100 15,400

Differential count (%)

Neutrophils 40–70 87.2 75.2 93.2

Lymphocytes 22–44 6.4 14.3 4.5

Monocytes 4–11 6.0 9.1 1.7

Eosinophils 0–8 0.0 0.6 0.0

Basophils 0–3 0.1 0.4 0.1

Platelet count (per mm3) 150,000–400,000 511,000 762,000 800,000 672,000

Mean corpuscular volume (μm3) 80–100 84 80 76.4 73.5

Erythrocyte sedimentation rate (mm/hr) 0–20 96 69

Sodium (mmol/liter) 135–145 133 134 132 134

Potassium (mmol/liter) 3.4–4.8 4.4 4.1 4.0 4.1

Chloride (mmol/liter) 100–108 94 97 91 95

Carbon dioxide (mmol/liter) 23.0–31.9 28.0 25.9 25.8 30.8

Urea nitrogen (mg/dl) 8–25 9 6 8 7

Creatinine (mg/dl) 0.60–1.50 0.44 0.41 0.40 0.52

Protein (g/dl)

Total 6.0–8.3 6.9 7.7 7.7

Albumin 3.3–5.0 3.2 3.3 3.5

Globulin 2.3–4.1 3.7 4.4 4.2

Alkaline phosphatase (U/liter) 30–100 107 140 102

Lactate dehydrogenase (U/liter) 110–210 75

Haptoglobin (mg/dl) 16–199 431

1,3‑β‑d‑glucan (pg/ml) <60 <31 33

Galactomannan antigen index <0.500 <0.500 <0.500

C‑reactive protein (mg/liter) <8.0 141.8 76.7

Antineutrophil cytoplasmic antibodies Negative Negative

Antibodies to proteinase 3 and  
myeloperoxidase

Negative Negative

Antinuclear antibodies Negative at 1:40 
and 1:160

Negative at 1:40 
and 1:160

Anti‑Ro antibodies Negative Negative

Anti‑La antibodies Negative Negative

Anti–Jo‑1 antibodies Negative Negative

Anti–Scl‑70 antibodies Negative Negative

IgG (mg/dl) 614–1295 1387

IgA (mg/dl) 69–309 280

IgM (mg/dl) 53–334 236

IgE (IU/ml) 0–100 28

Table 2. Peripheral-Blood Laboratory Data.*
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Cancer
The patient’s presentation and radiologic find-
ings raised concerns about cancer (e.g., meso-
thelioma or carcinoma), which prompted a bi-
lobectomy of the right lung. Fortunately, no 
cancer was identified. Lymphadenopathy and later 
retroperitoneal inflammation suggested the pos-
sibility of lymphoproliferative disorders, including 
diffuse B-cell lymphoma or mucosa-associated 
lymphoid-tissue lymphoma of the lung. These 
entities were not identified on histologic exami-
nation or flow cytometry.

Pulmonary lymphomatoid granulomatosis, 
which is a rare B-cell lymphoma associated with 
Epstein–Barr virus (EBV) that has a predilection 
for the lungs, can have clinical and radiologic 
features similar to those seen in this patient. 
However, patients with lymphomatoid granulo-
matosis usually have constitutional symptoms 
and involvement of the skin and central nervous 
system. The disease can progress to overt lym-
phoma, which could conceivably explain the 
retroperitoneal process seen in this case. The 
diagnosis of lymphomatoid granulomatosis re-
quires examination of generous biopsy samples 
and a careful histologic examination to detect 
the polymorphous lymphoid infiltration, angio-
centricity, and focal necrosis that are character-
istic of this condition, along with the presence of 
atypical clonal EBV-positive B cells. These patho-
logical features can be missed if the diagnosis is 
not considered and the patient is not evaluated 
for EBV. However, no such features were re-
ported on this patient’s histologic examination. 

In addition, the extensive pleural disease and the 
absence of cutaneous and central nervous system 
involvement argue against this diagnosis.

Inflammatory Myofibroblastic Tumor

Inflammatory myofibroblastic tumors are rare 
neoplasms of mesenchymal origin that occur 
most commonly in the lungs of children but can 
be seen in adults. Extrapulmonary sites have been 
reported in nearly every soft tissue, including the 
heart and soft tissues of the gastrointestinal and 
genitourinary tracts.4 In rare cases, mesenteric 
and retroperitoneal masses are reported. Most 
inflammatory myofibroblastic tumors have a 
cytogenic clonal abnormality that causes the 
overexpression of anaplastic lymphoma kinase 
(ALK), a tyrosine kinase receptor.5 An inflam-
matory myofibroblastic tumor can be differenti-
ated from other fibroinflammatory conditions 
(e.g., IgG4-related disease) on the basis of ALK 
expression, the low level of IgG4-positive plasma 
cells, and the lack of obstructive phlebitis.6 Retro-
peritoneal mass lesions have been seen in pa-
tients with inflammatory myofibroblastic tumors, 
but the perivascular inflammation observed in 
this patient is not characteristic of that disorder.

Erdheim–Chester Disease

Erdheim–Chester disease is a rare non–Langer-
hans’-cell histiocytosis7,8 that is characterized by 
multifocal osteosclerotic lesions of long bones 
and is manifested by bone pain in 96% of affected 
patients.9 The most common areas of extraos-
seous involvement are the kidney and the retro-

Variable
Reference Range, 

Adults†

On First 
Admission,  

This Hospital

On Second 
Admission,  

This Hospital
7 Mo after First 

Admission
8 Mo after First 

Admission

Serum protein electrophoresis Normal pattern Normal pattern

Flow cytometry No monoclonal 
B‑cell or un‑
usual T‑cell 
population

No monoclonal 
B‑cell or un‑ 
usual T‑cell 
population

Antibodies and antigen to human  
immunodeficiency virus  
types 1 and 2

Nonreactive Nonreactive

*  To convert the values for urea nitrogen to millimoles per liter, multiply by 0.357. To convert the values for creatinine to micromoles per liter, 
multiply by 88.4.

†  Reference values are affected by many variables, including the patient population and the laboratory methods used. The ranges used at 
Massachusetts General Hospital are for adults who are not pregnant and do not have medical conditions that could affect the results. They 
may therefore not be appropriate for all patients.

Table 2. (Continued.)
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peritoneum. Retroperitoneal involvement is usu-
ally extensive, with a tendency to involve the 
perirenal space, renal pelvis, and aorta. Lung 
parenchyma and pleura are involved in 40 to 

50% of cases. The clinical features of Erdheim–
Chester disease are very similar to those of pul-
monary Langerhans’-cell histiocytosis, including 
smooth thickening of pleura and fissures, as 
well as small nodules and ground- glass opaci-
ties.10 However, large lung masses are unusual in 
patients with Erdheim–Chester disease. The diag-
nosis of Erdheim–Chester disease can be made 
on the basis of characteristic osteosclerosis of 
the long bones, with histologic findings of dif-
fuse xanthogranulomatous infiltration, foamy 
histiocytes, and macrophages surrounded by fi-
brosis; such findings were not reported in this 
patient.9

 Immune-Mediated Conditions

Pulmonary and pleural involvement is common 
in patients with many autoimmune conditions, 
including systemic lupus erythematosus, rheuma-
toid arthritis, and inflammatory myositis. How-
ever, the absence of other systemic manifesta-
tions that are typical of these conditions — such 
as inflammatory arthritis, rash, muscle weakness, 
and renal inflammation — and the negative se-
rologic tests for classic autoimmune diseases 
make these diagnoses unlikely in this case.

 Granulomatosis with Polyangiitis

Granulomatosis with polyangiitis is a consider-
ation in this patient with systemic inflammatory 
symptoms, interstitial pulmonary involvement, 
and possible sinus disease. The common lung 
manifestations of this condition include tracheo-
bronchial disease, parenchymal nodules, and 
alveolar hemorrhage. Pulmonary nodules can 
range in size from 1 mm to 12 cm and may have 
central necrosis and form cavitary lesions.11

Pleuritis and pleural effusion due to rupture of a 
cavity is a known presentation of granulomato-
sis with polyangiitis, but extensive nodular pleu-
ral thickening and fibrinous pleuritis are rarely 
associated with this condition.

A

B

C

Figure 2. CT Scans Obtained 7 Months after the First 
Admission.

Coronal (Panel A) and axial (Panels B and C) CT scans 
of the chest show subpleural ground‑glass opacities 
and reticulation (Panels A and B, arrowheads), as well 
as consolidation in the medial right lung around the 
bronchial stump and in the left lower lobe (Panels A 
and C, arrows).
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Antineutrophil cytoplasmic antibodies (ANCAs) 
are detectable in 80 to 93% of patients with 
granulomatosis with polyangiitis.12 This patient’s 
history of sinus pain and respiratory disease 
with leukocytosis and thrombocytosis would fit 
with the diagnosis of granulomatosis with poly-
angiitis, had she had a positive test for ANCAs 
or histologic findings of granulomatous inflam-
mation, small-vessel vasculitis, and fibrinoid ne-
crosis of blood-vessel walls. Geographic necrosis 
is often observed in lung-biopsy specimens from 
patients with granulomatosis with polyangiitis 
but was not present in this case.

Sarcoidosis

Patients with pulmonary sarcoidosis sometimes 
present with a mass lesion. However, pleural 
involvement is atypical; it occurs in only 1 to 4% 
of affected patients, in the form of small pleural 
effusions, pleural thickening, or, rarely, pleural 
calcification.13 A few cases have been reported of 
sarcoidosis-associated retroperitoneal fibrosis 
with ureteral obstruction, but the frequency and 
the clinical and radiologic features of such a 
presentation are not well described. The defin-
ing characteristic of sarcoidosis is the presence 
of noncaseating granulomas, but these were not 
observed on histologic examination of the lung 
in this case.

IgG4-Related Disease

IgG4-related disease is a systemic fibroinflamma-
tory condition that has been described in virtu-
ally every organ and ties together most of the 
features of this patient’s presentation, including 
involvement of the lung parenchyma, pleura, 
lymph nodes, and retroperitoneal tissue. Multi-
ple-organ involvement can be present at the ini-
tial presentation or may evolve over time, which 
may explain why this patient first presented with 
lung disease many months before the retroperi-
toneal inflammation developed. Many entities 
that have been previously described as idiopath-
ic fibrosing conditions are now considered to be 
IgG4-related disease, which has a tendency to 
result in mass lesions and is often mistaken for 
cancer.

This patient initially presented with lung and 
pleural involvement, which is reported in 15 to 
54% of patients with IgG4-related disease.14,15 In 
affected patients, the lung parenchyma, airways, 

pleura, and lymph nodes can be involved. Pa-
tients can present with abnormal imaging find-
ings and either no symptoms or respiratory 
symptoms, including cough, dyspnea, and chest 
pain. Constitutional symptoms of fever, weight 
loss, and fatigue are uncommon but have been 
reported.

Pleural involvement of IgG4-related disease 
may be manifested by a broad range of clinical 
features, including a massive pleural effusion and 
extensive adhesive fibrinous pleural thickening.16 
Examination of pleural-biopsy specimens should 
reveal histologic findings that are unique to 
IgG4-related disease, including storiform fibro-
sis (i.e., fibrosis with an irregularly whorled 
pattern), lymphoplasmacytic infiltrate, and ob-
literative phlebitis.

Retroperitoneal involvement of IgG4-related 
disease occurs in 20% of patients15 and is usu-
ally manifested by back and flank pain, leg swell-
ing, or obstructive uropathy. Such involvement is 
usually characterized as a retroperitoneal mass, 
lymphadenopathy, or a strand of inflammation 
around the blood vessels that is defined as peri-
aortitis or periarteritis. Furthermore, approxi-
mately 55 to 57% of patients with idiopathic 
retroperitoneal fibrosis have IgG4-related dis-
ease.17,18 In patients with IgG4-related retroperi-
toneal fibrosis, retroperitoneal involvement is 
mostly located in the periaortic and peri-iliac 
arterial regions and is followed by ureteral in-
volvement.17,18

Growing evidence suggests that IgG4-related 
disease is an important cause of noninfectious 
aortitis and can also affect small-caliber arter-
ies, including the iliac and mesenteric arteries.19 
In this patient, the abnormal signal along the 
iliac vessels on MRI is suspicious for periarteritis 
associated with IgG4-related disease.

Muscle involvement in IgG4-related disease 
has not been reported, except for orbital myosi-
tis in extensive orbital inflammatory disease.20 I 
suspect that the abnormality of the iliopsoas 
muscle that was observed on the pelvic MRI in 
this patient is a reaction to the adjacent inflam-
matory process.

This patient’s presentation is most consistent 
with the diagnosis of IgG4-related disease, which 
explains both the pleuropulmonary disease and 
the retroperitoneal inflammation. The diagnosis 
of IgG4-related disease is often made by review-
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ing archived tissue samples and carefully corre-
lating the clinical data and pathological find-
ings. Although immunostaining for IgG and 
IgG4 is less crucial to the diagnosis than is the 
identification of the hallmark histologic fea-
tures, it would probably reveal an increased 
number of IgG4-positive plasma cells in the tis-
sue. I believe that the diagnostic approaches in 
this case were a review of the remaining lung-
biopsy specimen, additional stains for IgG and 
IgG4, and clinicopathological correlation.

Dr. Eric S. Rosenberg (Pathology): Dr. Gibbons, 
what was your impression when you evaluated 
this patient?

Dr. Fiona K. Gibbons: The patient was referred to 
me after she underwent lung resection because 
of the pathological diagnosis of lipoid pneumo-
nia. Exogenous lipoid pneumonia usually occurs in 
elderly patients, children, or patients with altered 
mental status and is usually caused by aspiration 
or inhalation of animal fats or mineral or vege-
table oils.21 No exogenous source was identified 
in this case, and the patient was therefore con-
sidered to have endogenous lipoid pneumonia.

Endogenous lipoid pneumonia is an obstruc-
tive pneumonitis that is usually related to bron-
chial obstruction caused by a foreign body, ex-
trinsic compression, or mucus plugging. There 
was no evidence of proximal bronchial obstruc-
tion on bronchoscopic or pathological examina-
tion. Endogenous lipoid pneumonia that occurs 
in the absence of bronchial obstruction is relat-
ed to certain fungal infections or diseases, such 
as pulmonary alveolar proteinosis or Niemann–
Pick disease. In this case, tissue cultures and 
special stains were negative for infection. The 
pathological and radiologic evidence was not 
consistent with pulmonary alveolar proteinosis, 
and the results of electron microscopy were not 
consistent with Niemann–Pick disease.

When the patient presented 6 months later 
with worsening shortness of breath, hypoxemia, 
and new findings on CT, the differential diagno-
sis included lipoid pneumonia, infection related 
to occult immunosuppression, bronchiolitis ob-
literans organizing pneumonia, vasculitis, and 
lymphoma. The patient declined to undergo ad-
ditional tissue biopsies, and an examination of 
BAL fluid was performed but did not reveal any 
features of pulmonary alveolar proteinosis. Be-
cause of the inability to make a diagnosis and 

perform additional tissue biopsies, the original 
lung specimens were reexamined.

Clinic a l Di agnosis

Endogenous lipoid pneumonia.

Dr . A r e zou K hosrosh a hi’s 
Di agnosis

IgG4-related lung disease.

Pathol o gic a l Discussion

Dr. Vikram Deshpande: Given the lack of a diagno-
sis in this case, we reviewed archived specimens 
that had been submitted for pathological evalu-
ation when the patient had undergone resection 
of the lung mass. The gross resected tumor 
measured 5.1 cm in diameter and was solid, 
firm, and yellow–orange. The mass had no his-
tologic evidence of cancer and was instead com-
posed of a dense fibroinflammatory infiltrate 
(Fig. 3A). Lymphocytes and plasma cells were 
predominant, and there were only occasional 
eosinophils. In addition to zones of patternless 
fibrosis, areas of storiform fibrosis were identi-
fied (Fig. 3B). Obliterative phlebitis and arteritis 
was also observed. The inflammatory infiltrate 
extended to form a collar around bronchioles. 
Immunoperoxidase staining for IgG revealed a 
strong, nonspecific background signal. Immuno-
histochemical staining revealed a diffuse increase 
in IgG4-positive plasma cells. In situ hybridiza-
tion staining for IgG4 revealed 94 IgG4-positive 
plasma cells per high-power field (Fig. 3C), and 
the IgG4:IgG ratio was 0.32 (Fig. 3C and 3D). 
Immunohistochemical staining for ALK was 
negative, as was an in situ hybridization assay 
for EBV-encoded small RNA.

The diagnosis of IgG4-related disease requires 
the presence of characteristic histologic features, 
an elevated level of IgG4-positive plasma cells 
(>50 per high-power field in the lung), and an 
IgG4:IgG ratio of >0.40 (>0.30 on in situ hybrid-
ization staining).22 Histologic features of IgG4-
related disease include a dense lymphoplasma-
cytic infiltrate, storiform fibrosis, and obliterative 
phlebitis. The presence of all three histologic 
features, the elevated level of IgG4-positive 
cells, and the elevated IgG4:IgG ratio all sup-
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port the diagnosis of IgG4-related pulmonary 
disease.

In the peripheral portions of the mass, alveo-
lar spaces were filled with foamy histiocytes, 
creating an appearance consistent with that of 
lipoid pneumonia. The alveoli in the peripheral 
portion of the specimen also had thickened al-
veolar septa that were infiltrated by lymphocytes 
and IgG4-positive plasma cells.

The differential diagnosis included an in-
flammatory pseudotumor, an inflammatory myo-
fibroblastic tumor, granulomatosis with polyan-
giitis, and lymphomatoid granulomatosis. With 
the recognition of IgG4-related disease as an 
established clinicopathological entity, many in-
flammatory lesions that were previously classi-

fied as inflammatory pseudotumors have now 
been reclassified as IgG4-related disease.23

Dr. Rosenberg: Dr. Wallace, would you tell us 
what happened with this patient?

Dr. Zachary S. Wallace (Medicine): Given the se-
verity of the patient’s symptoms and burden of 
disease, we elected to initiate treatment with 
rituximab and to increase the dose of glucocor-
ticoids. She had tremendous improvement in her 
respiratory symptoms, and both her chest dis-
comfort and hip pain resolved. Markers of in-
flammation and the hemoglobin level have nor-
malized. Subsequent imaging studies have shown 
a decrease in the size of the pulmonary con-
solidation and complete normalization of the 
previously inflamed iliac vessels. Serial pulmo-

Figure 3. Resection Specimens.

Hematoxylin and eosin staining shows a dense pulmonary fibroinflammatory infiltrate (Panels A and B). A partially 
obliterated arterial channel is visible (Panel A, arrowhead), a collar of inflammation is seen around the airway (Panel A, 
arrow), and the bronchial epithelium is preserved. At higher magnification, the dense inflammatory infiltrate is seen 
to be composed of lymphocytes and plasma cells, with areas of storiform fibrosis (Panel B). In situ hybridization 
staining for IgG4 shows numerous IgG4‑positive plasma cells (Panel C); in situ hybridization for IgG was also per‑
formed on the same region of tissue (Panel D).

A B

DC

The New England Journal of Medicine 
Downloaded from nejm.org at SAN FRANCISCO (UCSF) on December 4, 2015. For personal use only. No other uses without permission. 

 Copyright © 2015 Massachusetts Medical Society. All rights reserved. 



n engl j med 373;18 nejm.org October 29, 20151772

Case Records of the Massachusetts Gener al Hospital

nary-function tests have also shown continued 
improvement.

A nat omic a l Di agnosis

IgG4-related pulmonary disease.
This case was presented at the Medical Case Conference.
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