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ARTICLE INFO ABSTRACT

Keywords: Background: Pulmonary hyalinizing granuloma (PHG) is a very rare pulmonary disease charac-
Pulmonary hyalinizing granuloma terized by multiple fibrosclerotic inflammatory lung nodules. The disease is supposedly caused by
IgG4-related lung disease an unusual immune response.

Interstitial pneumonia Case presentation: We present a case involving a 53-year-old female with a history of lumpectomy

surgery due to invasive ductal carcinoma who was admitted for slowly progressive pulmonary
nodules. The patient’s elevated serum IgG4 level and the pathological findings obtained in sur-
gical biopsy indicated IgG4-related lung disease. The nodules continued to enlarge despite
administration of corticosteroid therapy, and we performed a second surgical biopsy to obtain a
correct diagnosis. The pathological findings obtained in the second biopsy were different and
consistent with the features of PHG.

Conclusions: In this report, the radiological follow-up data obtained after lumpectomy surgery
demonstrate the very early stage of PHG and the following radiological changes over a decade,
and the two surgical biopsies support us to realize the pathological change from previous diag-
nosed disease before PHG.

1. Background

Pulmonary hyalinizing granuloma (PHG) is a rare pulmonary disease characterized by multiple benign nodules. The pathological
findings in PHG include hyalinized lamellar collagen bundles around bronchovascular bundles with plasma cells and lymphocytes. The
pathological findings are essential for diagnosis and in most cases, surgical biopsies are needed. These pulmonary lesions are supposed
to be associated with abnormal immune response, leading to fibrosis [1]; however, their pathophysiology remains unclear. The clinical
course corresponding to the radiological findings is not well understood either.

We report a case of PHG that had been previously diagnosed as clinically definite IgG4-related lung disease. The findings in this case
report can improve our understanding of the pathological and radiological changes in PHG.

2. Case presentation

A 53-year old never smoking female was referred to our center for clarification of asymptomatic radiological abnormalities in
computed tomography (CT) in 2013. She had previously undergone lumpectomy due to invasive ductal carcinoma in 2004. Since then,
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routine monitoring chest CT had been performed every year, and diffuse centrilobular pulmonary nodules began to appear in 2008.
Physical examination and vital signs revealed no specific disease. Laboratory tests did not indicate elevated tumor maker levels or
autoimmune antibodies, but the findings showed polyclonal immune globulin production (the serum levels of IgG, IgM, IgA, and IgG4
were, respectively, 5926 mg/dl, 220 mg/dl, 595 mg/dl, and 645 mg/dl). A pulmonary function test also revealed no abnormality.
Chest CT showed bilateral diffuse centrilobular pulmonary nodules (Fig. 1). However, these nodules did not accumulate fluo-
rodeoxyglucose in positron emission tomography (PET)-CT and were therefore not compatible with recurrent ductal carcinoma. We
administered antibiotics for several weeks, but the shadows in chest CT did not show any response to the antibiotic treatment.

We performed a video-assisted thoracic surgery biopsy (VATS) wedge resection, which showed no evidence of a tumor and
excessive lymphoplasmacyte infiltration into the interstitium, peribronchovascular sheath, and subpleura. Pathological assessment of
the resected lymph nodules also revealed 200 IgG4-positive plasma cells/high-power field (HPF) and an IgG4/IgG-ratio of 50%
(Fig. 2). Pathological findings also showed a lack of monoclonality of cells infiltration. These pathological findings and the elevated
serum IgG4 level supported the diagnosis of IgG4-related lung disease. We administered corticosteroid therapy at an initial dose of 30
mg/day to the patient for several months, but the nodules did not respond to the therapy. After corticosteroid therapy, she underwent
regular follow-up without any medications and began to complain of dyspnea on exertion in 2016. The pulmonary nodules of chest CT
continued to enlarge slowly. In the pulmonary function test, the forced expiratory volume 1.0 had decreased to 1.67 L/s from 2.34 L/s
over 3 years, while laboratory tests did not show any new abnormalities. To obtain a correct diagnosis, we performed a second VATS
wedge resection, which showed different pathological characteristics from the first assessments; this sample showed hypocellular
lamellar collagen bundles around bronchovascular bundles with associated plasma cells and lymphocytes. Furthermore, there was no
epithelioid cell granuloma in the second biopsy (Fig. 2). The pathological findings were consistent with the features of pulmonary
hyalinizing granuloma (PHG). In a few cases, corticosteroid therapy has been reported to be of benefit to patients with PHG, but the
lack of effectiveness of corticosteroids in improving pulmonary nodules had already been proven in this case. The patient has currently
not received any treatment, and the pulmonary nodules have been growing in size on chest CT (Fig. 1).

3. Discussion and conclusion

PHG is a rare pulmonary disease that was first described in 1977 [2]. According to one review, 135 cases of PHG were identified
before 2015, in which the mean age at diagnosis was 44.6 years, and there was no predominance of sex and races [1]. No apparent
symptoms were seen in 27.8% of patients with PHG [1]. PHG may be associated with abnormal immune responses including auto-
immune disease, infection, and tumor [1,3]. However, the exact pathophysiology remains unknown.

The radiological findings in PHG are characterized by the presence of solitary or multiple benign pulmonary nodules, which are
sometimes misdiagnosed as metastatic lung cancers [3-5]. The size of the nodules is variable, and most nodules were reported to be
between 1.5 and 5 cm in size [1]. Accumulation of FDG in PET-CT was shown in 60% of the cases of PHG, which suggests that it was
difficult to differentiate PHG from metastatic lung cancers [1]. Pathological examinations, especially for surgical biopsy, are essential
for the diagnosis of PHG, which is composed of homogenous, pink, hyalinized lamellar collagen with associated plasma cells and
lymphocytes that are located around the bronchovascular bundles [3]. On the basis of pathological findings, PHG should be distin-
guished from nodular amyloidosis, pulmonary lymphoma, fungal infections, and myofibroblastic tumors [3,6]. The radiological and
pathological findings in PHG are speculated to represent an end stage of inflammatory and fibrotic disease, which means that patients
with PHG must have background disease, even though it may not be detectable in some cases [1,3,7].

Infection, especially mycobacterial and fungal infection, may induce PHG and various autoimmune diseases such as rheumatoid
arthritis; Sjogren syndrome and sarcoidosis have been reported to be associated with this disease [1,8,9]. In our case, however, there
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Fig. 1. Chest computed tomography scans in the upper and lower lobes showing slowly progressive diffuse centrilobular nodules. (A, B, C, D, E and F were obtained in
2008, 2010, 2012, 2014, 2016, and 2018, respectively. 1: Upper area of the lung, 2: Lower area of the lung).
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Fig. 2. (A), View of the first surgical biopsy in 2013, which shows lymphoplasmacyte infiltration into the interstitium, peribronchovascular sheath, and subpleura
(20x). Inset: High-power view showing storiform fibrosis (100x). (B-1), HE staining in the first surgical biopsy (x200). (B-2), IgG4 staining in the first surgical biopsy
(x200). (B-3), IgG staining in the first surgical biopsy (x200). An IgG4/1gG-ratio of 50%. (C), View of the second surgical biopsy in 2016, which shows lamellar
hyalinized collagen bundles around bronchovascular bundles with an associated dense rim of plasma cells and lymphocytes (100x).

was no indication of these diseases, except for IgG4-related lung disease. Lymphoma and amyloidosis were important differential
diseases in this case. In the present case, there was no lymphadenopathy in the whole body and sIL-2R was only mildly elevated. The
histopathology also showed no findings suggestive of lymphoma.

Unfortunately, no characteristic staining is performed for amyloidosis. However, the morphological features of the pathology were
negative for amyloidosis and there were no findings suggestive of amyloidosis in the general physical examination.

IgG4-related disease is a newly recognized systemic disorder characterized by elevated serum IgG4 levels and infiltration of IgG4-
positive plasma cells into various organs. It has been reported that the respiratory system could be a target of IgG4-related disease, and
Matsui S et al. proposed acceptable diagnostic criteria for it [10,11]. On the basis of these criteria, the pathological findings of the first
VATS in 2013 and other clinical manifestations met the criteria for definite diagnosis of IgG4-related lung disease. The radiological
findings are divided into 4 categories, of which the bronchovascular type is very similar to the findings in our case [10]. A case report of
PHG in a patient with a history of sarcoidosis showed IgG4-positive plasma cells in the pathology of sarcoidosis, but this case did not
mention the above-mentioned criteria for IgG4-related lung disease [12]. Without any immune suppressive agents, the nodules worsen
in 32.6% of cases with PHG [1]. There is no established treatment for PHG, but some cases have been shown to respond to cortico-
steroid therapy [1,13], whereas our case did not.

In conclusion, we describe a case of PHG induced by IgG4-related lung disease, which included two meaningful points for insights
into PHG. First, the two rounds of surgical biopsy outlined the process of progressive fibrosis triggered by IgG4-related lung disease.
Second, the routine chest CT examinations after lumpectomy surgery revealed the findings for the very early stage of PHG and the
subsequent radiological changes over a decade. These findings can improve the current understanding of the pathophysiology and
long-term natural course of PHG.
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