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Introduction

IgG4-related disease is a systemic disease, and can involve 
multiple organs. It is characterized by increased serum 
level of IgG4, infiltration of IgG4-positive lymphocytes in 
multiple tissues, and tissue fibrosis (1). There are various 
organ-specific manifestations such as IgG4-related lung 
disease, autoimmune pancreatitis, sclerosing cholangitis, 
sclerosing salivary gland inflammation, inflammatory 
pseudotumor, interstitial nephritis and retroperitoneal 
fibrosis (2,3). The incidence of IgG4-related lung disease is 
15-54% (4).

Okazaki  et al.  suggests the following diagnostic 
criteria of IgG4-related disease: single or multiple organs 
showing diffuse or limited swelling; an IgG4 level in 
serum >1.35 g/L; and significant lymphoplasmacytic 
infiltration on histological assessment (5). Fibrosis and 
obliterans could also be observed. To make the diagnosis, 
IgG4-positive plasma cells need to be present at >10 per 
high power field (HPF), or the ratio of IgG4-positive 
plasma cells to all IgG plasma cell subtypes needs to be >0.4. 
While the pathological features of this disorder can vary 
between patients, the main feature is lymphoplasmacytic 
infiltration or fibrosis. This in turn leads to a variety of 
radiological features.

Case report

A 24-year-old woman was hospitalized with recurring cough 
and fever over a 2 month period, along with shortness of 
breath for 2 weeks. Physical examination demonstrated no 
significant abnormalities. Laboratory examination revealed 
an elevated ESR (105 mm/h) and CRP (28.74 mg/L); 
the total count of white blood cell (WBC) was increased 
(11.47×109/L), but the ratio of neutrophilia (70.1%) was 
increased slightly (close to the normal proportion). Total 
IgG levels were increased (18.60 g/L), including serum 
IgG4. Tumour markers including CEA, CA-125, CA-153 
and CA-199 were all normal. And autoimmune markers 
including anti-nuclear antibodies, rheumatoid factor and 
anti-neutrophil cytoplasmic antibodies were negative, too. 

Computed tomography (CT) images demonstrated 
multiple nodules or masses in both lungs, principally located 
in the upper lobes (Figure 1A). These varied in size from 
0.3 cm × 0.4 cm to 3 cm × 2.7 cm, and had homogeneous 
density with significant enhancement (33 Hounsfield units 
for the plain scan compared with 102 HU for the enhanced 
scan). Importantly, thickened interlobular septa were also 
observed in the upper lobes (Figure 1B).

Additional radiological features included the ‘halo sign’ 
evident around some high-density lesions (Figure 1C), 
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along with irregular edges, massive spiculation and the 
presence of the vessel convergence sign. Furthermore, 
some lesions were located peripleurally, with thickened 
and tractive adjacent pleura. The effusion was observed 
in the left pleural cavity. Bilateral hilar and mediastinal 
lymphadenopathy was also evident and enlarged.

Tissue for pathologic examination was obtained by 
fiber-optic bronchoscopy. In inspective lung tissue, 
many inflammatory cells (principally lymphocytes and 
plasma cells) were observed in pulmonary parenchyma 
(Figure 1D), accompanied by significant fibrosis. The 
lymphoplasmacytic infiltration was also observed in the 
interlobular interstitium, the peribronchiolar region and 
the alveolar interstitium. Moreover, IgG4-positive plasma 
cells were present on immunohistochemical staining. In 
Figure 2A,B, the deep cells were on behalf of IgG4-positive 
plasma cells (>50/HPF). Immunostaining for CD20, CD3, 
CD138, CD38, mum-1, CD21FDC and CD23 were all 

positive; stains for desmin, ALK, SMA and EBER were 
negative. A histological diagnosis of IgG4-related lung 
disease was made by the increased serum IgG4 and the 
tissue’s infiltration of IgG4-positive lymphocytes,

On admission, this case was misdiagnosed as infection, 
possibly due to atypical bacteria. After anti-inflammatory 
treatment for 2 weeks, no improvement was evident. Then 
voriconazole was also used for antifungal therapy. However, 
the radiological picture worsened with an increase in size 
of several nodules. Following histological diagnosis, the 
management was converted to hormonal therapy, with 
a significant improvement in clinical and radiological 
abnormalities being observed over a 2-month period. 

Discussion

CT findings

The CT findings in this case are various and atypical, and 

Figure 1 (A) Red arrow—nodule; (B) balck arrow—thickend interlobular septa; (C) yellow arrow—the halo sign around nodule; (D) 

pathologic picture (×40).
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some findings differ from those reported in the current 
literature. Inoue et al. (6) collected 13 cases of IgG4-related 
lung disease, and reported that it could be categorized into 
four major subtypes: (I) the solid nodular type, where a 
solitary nodular mass lesion was present (four cases); (II) 
the round ground-glass opacity (GGO) type, characterized 
by multiple round GGOs (two cases); (III) the alveolar 
interstitial type, with honeycombing, bronchiectasis, and 
diffuse GGO (two cases); and (IV) the bronchovascular type, 
where there was thickening of bronchovascular bundles 
and interlobular septa (five cases). Histological review 
demonstrated that the solitary nodular lesions consisted 
of diffuse lymphoplasmacytic infiltration and fibrosis in 
pulmonary parenchyma. Thickened bronchovascular 
bundles or interlobular septa and GGO on CT images 
corresponded at a histological level to lymphoplasmacytic 
infiltration and fibrosis in peribronchiolar or interlobular 
interstitium and alveolar interstitium, respectively. In 
the late stages, the radiological finding of honeycombing 
corresponded to disrupted alveolar structures and dilated 
peripleural air spaces.

Importantly,  nodules or masses,  and thickened 
interlobular septa are observed concurrently in our case 
described above. Our case, with its various radiological 
features, is different from the previously reported cases 
and could be defined as a hybrid type of IgG4-related lung 
disease. We could anticipate that these features would 
be accompanied at the histological level by fibrosis and 
abundant lymphoplasmacytic infiltration in the pulmonary 
parenchyma, peribronchiolar, interlobular interstitium and 
alveolar interstitium. 

Matsui et al. reported 18 cases with IgG4-related 

lung disease, in which the major CT features included 
thickening of the bronchial wall, bronchovascular bundles 
and interlobular septa (7). Soft tissue masses were observed 
only in two cases, suggesting that the majority of these cases 
belonged to the bronchovascular interstitial type. But in our 
case, the nodules or masses are more than simply thickened 
interlobular septa, requiring the creation of a hybrid class of 
IgG4-related lung disease.

Additional radiological features of this case include the 
‘halo sign’ around high-density nodules or masses. The 
radiologic density of the halo sign is similar to that of GGO, 
but the distribution of these two features is quite distinct. 
The haloes surround nodules or masses, while GGO are 
observed independent of these lesions. Furthermore, the 
nodules or masses of IgG4-related lung disease always 
locate in a peripleural position. The adjacent pleura around 
such lesions may show mild bilateral pleural thickening (8), 
consistent with the findings in this case.

The bilateral hilar and mediastinal lymphadenopathy in 
our case is similar to that observed by Matsui. Matsui et al. 
reported the lymphadenopathy in all 18 patients of their 
series, using the mediastinal window setting (7). Indeed, 
mediastinal and/or hilar lymphadenopathy may be the most 
common intrathoracic manifestation of IgG4-related lung 
disease, being described in 40-90% of patients (9-11). 

The existence of pleural effusions in IgG4-related lung 
disease is more contentious. Inoue et al. reported no pleural 
effusions in their 13 cases (6). But the left pleural effusion 
was observed in our case. The pleural effusion had also been 
reported by Choi et al. in a patient with IgG4-related lung 
disease (12). To clarify the significance of effusions in IgG4-
related lung disease, a larger case series is required.

Figure 2 (A,B) Immunohistological images, the deep cells-lgG4-positive plasma cells (>50/HPF) (×400). HPF, high power field.
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Clinical findings

According to the presented references, IgG4 related disease 
could be common in men of middle and old age. However, 
as a newly recognized disease, IgG4-related lung disease 
has not yet been well understood. Up to now, only limited 
cases have been reported in literature and there are not 
enough cases to show its all characteristics. Furthermore, 
Deshpande et al. also reported that young patient and 
female patient could have IgG4 related disease (13). 
Moreover, we observe the symptoms of fever in our case, 
with the increased WBC, CPR and ESR. This situation 
could exist in IgG4-related disease, as some references 
reported the similar discoveries (14-16). 

On admission, this case was misdiagnosed as infection. 
At first, the patient accepted anti-inflammatory therapy, 
which included mezlocillin/sulbactam, azithromycin, 
moxalactam and imipenem/cilastatin. Then voriconazole 
was also used for antifungal therapy. However, the 
radiological picture worsened with an increase in size of 
several nodules. According to the histological diagnosis of 
IgG4-related lung disease, the management was converted 
to corticosteroid therapy. Although experience with 
treatment regimens in IgG4-related disease was growing, 
glucocorticoids still appeared to be effective (17). So 
methylprednisolone (40 mg qd) was used and then the 
symptoms of fever reduced gradually. The lesions of CT 
images were absorbed gradually, too. This indicated that 
the hormone therapy was effective.

Differential diagnosis

IgG4-related lung disease need be identified with 
Castleman’s disease (plasma cell type) and pulmonary 
hyalinizing granulomas. These diseases both could have 
perilymphatic involvement and show abundant IgG4 
positive plasma cell infiltration. CT images and clinical 
findings are important, as they could provide some 
differential points.

To patients with Castleman’s disease (plasma cell type), 
the thoracic CT images usually show the enlargement 
of mediastinal and hilar lymph nodes. Only few study 
reported that Castleman’s disease (plasma cell type) had 
perilymphatic involvement and thickened interlobular 
septa (18,19). This situation is common in IgG4-related 
lung disease, which is different from Castleman’s disease. 
Furthermore, multicentric Castleman’s disease could also 
have elevated serum IgG4 levels. But laboratory findings of 

anemia, hypoalbuminemia, polyclonal gammaglobulinemia, 
high C-reactive protein level, and elevated serum 
interleukin-6 level were all consistent with the multicentric 
Castleman’s disease (20). 

Pulmonary hyalinizing granuloma is a rare and benign 
disease. Although this disease had various degrees of 
lymphocytic infiltration within the lesions, its CT images 
presented as a solitary or, more frequently, multiple 
pulmonary nodular lesions (21). But IgG4-related 
lung disease could have different lesions, including the 
solid nodular mass, the round GGO and the thickened 
interlobular septa.  Moreover,  some investigation 
demonstrated both elevated serum IgG4 and elevated tissue 
IgG4-positive plasma cells in the pulmonary hyalinizing 
granuloma (22,23). The morphologic features of pulmonary 
hyalinizing granuloma overlapped those characteristics in 
IgG4-related lung disease, which suggested that pulmonary 
hyalinizing granuloma may be a form of IgG4-related 
disease. 

Conclusions

IgG4-related disease is an uncommon but increasingly 
reported disease. The lung is well described as a target 
organ of IgG4-related disease, and the radiologic and 
pathologic features are varied. This report highlights the 
need for consideration of this condition even in the context 
of diverse and atypical features on CT imaging.
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