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A 65-year-old woman had a ground glass nodule, which was suspicious for lung cancer, in her right lung S® by
chest computed tomography. For diagnosis, video-assisted thoracoscopic surgery was performed, and the spec-
imen showed a pathological pattern of lymphocytic interstitial pneumonia (LIP). Four years after surgery, new
localized ground glass shadows gradually increased on the base of the lung. However, because she had no res-
piratory symptoms and had normal respiratory function, she was observed with no medication. Subsequently, no

other underlying diseases associated with LIP developed. The ground glass nodule was the initial lesion of LIP.

1. Introduction

Lymphocytic interstitial pneumonia (LIP) is a type of idiopathic
interstitial pneumonia (IIP) originally classified by Liebow et al. [1]. LIP
is classified as a rare IIP by the current international classification and is
defined morphologically as diffuse high density lymphocyte infiltration
in the lung alveolar septum [2]. Characteristic image findings of LIP
including multiple nodules, ground glass shadows, and cyst formation
have been reported [3,4]. Here, we report a case who had a ground glass
nodular lesion by chest computed tomography (CT) that was similar to
lung cancer. The final pathological diagnosis was LIP pattern.

2. Case report

A 65-year-old woman with no medical history visited our hospital
with an abnormal chest shadow. Her physical findings were normal
including peripheral edema, digital clubbing, cyanosis, or sicca syn-
drome, and her blood test findings including tumor markers and a res-
piratory function test were also normal. Her chest CT showed a ground
glass nodule with a diameter of 1.5cm in the lower lobe (S®) of the right
lung (Fig. 1). Because we suspected lung cancer, a transbronchial lung
biopsy (TBLB) was performed: the specimen showed atypical cells with
no obvious malignant findings. Three months later, the size of the
nodule had increased slightly. For a definitive diagnosis, video-assisted

thoracoscopic surgery was performed, and the pathological findings
showed diffuse lymphoid follicular hyperplasia, infiltration of the
alveolar septum by small lymphocytes and plasma cells, and follicular
bronchiolitis (Fig. 2A). There were many lymphoid follicles in the tissue
and lymphocyte exudation was present in the alveolar space (Fig. 2B).
Immunohistochemically, the follicular area was CD20 positive, and CD3
positive T cells had infiltrated into the alveolar walls (Fig. 3). There was
no monoclonal growth of x or A positive cells. There were a few lym-
phoepithelial lesions, and lymphocyte infiltration was observed between
the bronchiole epithelium. Based on these pathological findings, a LIP
pattern was considered. There were no physical or serological findings
associated with collagen disease. Seven months after surgery, new
localized ground glass shadows appeared (Fig. 4), and they gradually
increased on the basal lesion of the lung for four years (Fig. 5). However,
because she had no respiratory symptoms and normal respiratory
function, she was observed with no medication. In addition, no other
underlying diseases associated with LIP developed.

3. Discussion

When a ground glass nodule on chest CT is observed, neoplastic le-
sions such as atypical adenomatous hyperplasia (AAH), adenocarcinoma
in situ (AIS), minimally invasive adenocarcinoma (MIA), lung adeno-
carcinoma and lymphoproliferative disorders must be considered as
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Fig. 1. High resolution CT shows a diffuse a ground-glass nodule in the lower
lobe of the right lung near the seventh to ninth thoracic vertebrae (arrow).

differential diseases. In addition, non-neoplastic diseases such as local-
ized fibrotic lesions, focal pneumonia, pulmonary mycosis, eosinophilic
pneumonia, and organized pneumonia should also be considered as
differential diseases [5-8]. Large and persistent findings of ground glass
nodule may be strongly suggestive of a neoplastic condition [9]. In a
retrospective report, 93% of lesions with a ground glass opacity (GGO)
diameter of 20 mm or more, 75% of lesions with a diameter of 10-20
mm, and 43% of lesions with a GGO diameter of 10 mm or less were
malignant lesions [10]. In our case, the chest CT showed a ground glass
nodule with a diameter of 15 mm and the size of the nodule had
increased slightly. Therefore, video-assisted thoracoscopic surgery

Fig. 3. Photomicrographs of immunostained lung tissue.

Fig. 4. After 7 months, high resolution CT showed a ground glass shadow on
the dorsal side of the left lower lung field.

(VATS) was performed, and the pathological findings showed a LIP
pattern.

The histological features of the LIP pattern determined by patho-
logical diagnosis according to the 2002 international classification
include: a) lesions containing diffuse interstitial (inflammatory cell)
infiltration; b) mainly alveolar wall distribution; c) infiltrating cells are
mainly T lymphocytes, plasma cells, and macrophages; and d) numerous
lymphoid follicles present in the tissues [9]. In the 2013 statement, LIP
was described as rare [2]. Lymphocytes and plasma cells infiltrate into
the alveolar septum, and then are widely dispersed throughout the
bronchi and blood vessels. These findings may develop to remodeling

Fig. 2. Histological findings of the resected lung.
(A) The lung tissue shows diffuse lymphoid follicular
hyperplasia, lymphocyte infiltration in the alveolar
septum, and macrophage and lymphocyte exudation
in the alveolar space (HE stain, original magnifica-
tion, x 10). (B) The lung tissue shows small lym-
phocytes, plasma cell infiltration, and follicular
bronchiolitis in the alveolar septum (HE stain, orig-
inal magnification, x 40). A: Artery, pulmonary RB:
Respiratory bronchiole.

The follicular area was CD20 positive and alveolar septal lymphocytes were CD3 positive (original magnification, x 40).
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Fig. 5. After 2 years, high resolution CT showed a ground glass shadow on the
dorsal side of both lower lung fields.

and fibrosis of the lung structure. In our case, the pathological findings
showed almost no architectural distortion. Therefore, we considered this
case to be at an early stage of LIP.

LIP is classified as a rare IIP in the current international classification
[2]. For IIPs, it is often difficult to differentiate between LIP and cellular
nonspecific interstitial pneumonia (NSIP) with high lymphocyte infil-
tration. In cases of LIP, there is a high degree of lymphocyte and plasma
cell infiltration mainly in the alveolar septum. In particular, the findings
of lymphoid follicular hyperplasia strongly suggest LIP [11]. In our case,
the pathological findings showed diffuse lymphoid follicular hyperpla-
sia, and infiltration of the alveolar septum by small lymphocytes and
plasma cells. Therefore, the pathological analysis suggested the LIP
pattern rather than the cellular NSIP pattern.

Chest CT findings of LIP were reported to be mainly bilateral diffuse
interstitial shadows, with cyst formation (82%), ground glass opacity
(GGO) (76%), multiple nodules (71%), and airspace integration (18%)
[4]. In a report of 22 cases, GGO was observed in all cases, and bilateral,
diffuse and mottled shadows were observed in 95%, 64% and 23% of
cases, respectively [12]. In our case, we initially observed a single small
GGO nodule in the lower lobe of the lung, and after surgical resection,
additional multiple GGO gradually increased in the lower lobe of the
lung. An initial single GGO nodule similar to lung cancer is an early stage
finding of LIP. Regarding a potential association between LIP and lung
cancer, a resected lung lesion around an adenocarcinoma showed the
infiltration of numerous lymphocytes in the alveolar septum, consistent
with the pathological findings of LIP [13]. This was considered to reflect
the local immune response to antigenic stimulation caused by the lung
cancer. However, there have been no reports of LIP with CT findings
similar to lung cancer. Therefore, our case is rare and provides valuable
information regarding the early stage of LIP, which appears as a nodular
lesion by CT.

Idiopathic LIP is rarely reported. Many cases of LIP are recognized as
lung injuries caused by immune abnormalities such as abnormal pro-
teinemia, viral infection, and collagen disease [14]. The most common
cause of secondary LIP is Sjogren’s syndrome (SS), which occurs in about
25%-50% of cases [14,15]. SS is an autoimmune disorder, diagnosis of
which is frequently delayed due to nonspecific clinical presentation.
Pulmonary manifestations in SS include airway involvement, interstitial
lung disease, and lymphoproliferative disorders such as pulmonary
lymphoma [16]. Other rare causes include autoimmune diseases such as
systemic lupus erythematosus and rheumatoid arthritis, as well as ma-
lignant lymphoma [15]. LIP secondary to SS is associated with infection
by Epstein-Barr virus (EBV) [17], human T cell lymphotropic virus
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type-1 (HTLV-1) [18], and human immunodeficiency virus (HIV) [19],
and human herpes virus-6 (HHV-6) [20]. Therefore, if LIP is proven by
VATS, SS should initially be considered suspicious for secondary LIP.
Additional tests, such as serological tests including rheumatoid factor,
antinuclear antibodies, anti SS-A/SS-B antibodies, and virologic tests
including EBV, HHV-6, HTLV-1, and HIV, as well as saliva volume by a
gum test and tear volume by Schirmer’s test are needed. Systemic ex-
amination will be also performed in consideration of malignant lym-
phoma. In our case, there were no physical and serological findings
suspicious of collagen disease and the above-mentioned virologic tests
were all negative. Furthermore, there was no malignant finding
including malignant lymphoma in the resected lung specimen and
positron emission tomography with 18-fluorodeoxyglucose (FDG-PET).
Four years after VATS, there has been no finding suspicious of secondary
LIP.

4. Conclusion

We report a case of LIP presenting with a ground glass nodule, which
was similar to lung cancer, as an initial finding.
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