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this is probably because the diffuse sclerosing inflammation
was more pronounced in the solid nodular type of
pulmonary lesions and pleural lesions. It is important to
know whether the subtypes of lung and pleural lesions
reflect different pathologic processes. Histologic features
except for vascular changes, clinical characteristics and the
association with extrapulmonary lesions did not differ
among subtypes. Therefore, all lesions could be different
manifestations of a single disease entity named IgG4-related
lung and pleural disease. It is of interest whether different
morphologic types of pulmonary lesions can occur or only
the same type of lesions can develop at the time of
recurrence.

Distinguishing multicentric Castleman disease from
IgG4-related lung disease is important because the 2 differ
in their responsiveness to steroids. Histologically, imm-
unostaining of IgG4 would be useful; however, the degree
of infiltration by IgG4-positive plasma cells in classical
Castleman disease is still unclear. Careful examination is
necessary to discriminate the 2 diseases on the basis of a
lymph node biopsy, because 1gG4-related lymphadeno-
pathy sometimes shows Castleman-like features.? Serolo-
gically, interleukin-6 and IgG4 would be useful for a
differential diagnosis. However, Yamamoto et al?°, recently
reported borderline cases not clearly classified as either
into Castleman disease or IgG4-related disease. Another
report also described elevated serum IgG4 concentrations
in patients with multicentric Castleman disease.!! Further
examination using larger numbers of cases of multicen-
tric Castleman disease and IgG4-related disease seems
mandatory.

Lymphomatoid granulomatosis (LYG) is another
differential diagnosis, because IgG4-related lung disease
morphologically resembles grade 1 lesion of LYG with
the presence of interstitial inflammation and obliterative
arterial changes.!>?! Features suggestive IgG4-related lung
disease rather than LYG include lack of atypical cells, a
high percentage of IgG4-positive plasma cells, and negative
for Epstein-Barr virus-encoded small RNA. 132! It is also of
interest that the alveolar interstitial type showed the NSIP
pattern. Immunostaining of IgG4 should be recommended,
when we diagnose NSIP with unusual histologic features
like prominent eosinophilic infiltration, obliterative vascu-
lar changes, or lymph follicle formation despite the absence
of extrapulmonary autoimmune disorders. In addition, it
is another important issue whether or not IgG4-related
disease can also manifest usual interstitial pneumonia or
desquamative interstitial pneumonia patterns.

Regarding the relationship to inflammatory pseudo-
tumor, we earlier reported that hepatic inflammatory
pseudotumor can be classified into 2 types: IgG4-related
(Iymphoplasmacytic) and non-IgG4-related (fibrohistio-
cytic) types.?> IgG4-related lymphoplasmacytic type histolo-
gically corresponded to so-called plasma cell granuloma. We
speculate this classification can be applied for pulmonary
inflammatory pseudotumor.?® That is, a part of, but not all,
pulmonary inflammatory pseudotumors would be included
in IgG4-related lung disease. It is more important to
discriminate IgG4-related disease from inflammatory myo-
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fibroblastic tumor. Inflammatory myofibroblastic tumor is
different from IgG4-related disease in true neoplastic nature
and the presence of fascicular proliferation of spindle cells.
The number of IgG4-positive plasma cells is also useful for
this discrimination. Interestingly, however, we have found a
case of typical inflammatory myofibroblastic tumor of the
lung associated with many IgG4-positive plasma cells.

The radiologic features of the bronchovascular type
resembled sarcoidosis.!?> Serum angiotensin converting
enzyme levels would be useful for distinguishing the 2,
because there has been no report of a patient with I1gG4-
related disease and an elevated level of angiotensin con-
verting enzyme to the best of our knowledge. Epithelioid
granuloma histologically seems most important for this
differential diagnosis. IgG4-related disease is rarely
associated with granulomas, but they are usually small
and vague, and histologically different from the granulo-
mas typically observed in sarcoidosis. Conversely, diffuse
lymphoplasmacytic infiltration is rare in cases of sarcoi-
dosis. However, it might be difficult to differentiate the 2
by a bronchoscopic biopsy. Interestingly, Tsushima et al'®
recently reported that IgG4 levels in bronchoalveolar
lavage were also higher in patients with IgG4-related lung
disease than those with sarcoidosis. They suggested that
some patients with IgG4-related lung disease had a small
airway limitation on pulmonary function testing.'”

Long-term follow-up data on IgG4-related diseases
are still lacking. But, it was reported that several patients
with autoimmune pancreatitis had pancreatic cancer.%1°
In this study, 2 patients had AAH or primary lung cancer.
It seems difficult at this point to conclude that IgG4-
related disease increases the risk of pulmonary adeno-
carcinoma. Especially, because IgG4-related disease
usually occurs in adult patients, careful analysis is
necessary to conclude this issue. However, it should be
noted that the adenocarcinoma developed within 1gG4-
related pulmonary lesions in 1 patient. In addition, there
have been 2 reports describing a relationship between
IgG4-related disease and malignant lymphoma.*!7 It is
necessary to follow the history of patients with 1gG4-
related lung disease for longer to accurately reveal the risk
of lung cancer and malignant lymphoma. After the
steroid therapy, some radiologic features remained. This
is probably because the lungs contain air. Fibrosis could
be more pronounced in an air-containing organ com-
pared with a solid organ like the pancreas.

The pathologic features of large bronchi were
characteristic. Sclerosing inflammation involved bron-
chial glands. Despite severe inflammation, the bronchial
epithelium was relatively preserved. Those features
resembled IgG4-related sclerosing cholangitis, in which
bile ducts show diffuse, homogeneous, and transmural
thickening like a tube.??> Th2-dominant immune reactions
and activated regulatory T cells were involved in the
pathogenesis of IgG4-related sclerosing cholangitis.>* A
similar pathologic process might be involved in the
bronchial lesion. A high prevalence of allergic predisposi-
tion among the patients might be related to the Th2-
dominant immune reaction in IgG4-related lung disease.

© 2009 Lippincott Williams & Wilkins



Am | Surg Pathol * Volume 33, Number 12, December 2009

lgG4-related Lung Disease

In conclusion, this study revealed clinicopathologic

characteristics of IgG4-related pulmonary and pleural
disorders. This disease entity shows a greater variety of
lung and pleural lesions than previously thought. It is
important, therefore, to know the morphologic variety
and clinicopathologic characteristics of this disorder.
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