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Case Report
Lung intravascular large B-cell lymphoma with  
ground glass opacities on chest computed  
tomography: a case report
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Abstract: Intravascular large B-cell lymphoma (IVLBCL) is a rare type of extranodal large B-cell lymphoma charac-
terized by the selective growth of lymphoma cells within the lumina of vessels, particularly within capillaries, with 
exception of larger arteries and veins. The authors reported a case of a 45-year-old woman who was admitted 
in hospital with refractory fever, cough and progressive dyspnea despite of receiving broad-spectrum antibiotics. 
Computed tomography (CT) of the lung showed bilateral patchy ground-glass opacities with some pleural effusion 
in the left lung. A CT-guided percutaneous lung biopsy was performed and primary pulmonary intravascular large 
B-cell lymphoma was diagnosed by histopathology, immunophenotype and fluorescence in situ hybridization. The 
patient’s general status was improved after chemotherapy with R-CHOP. CT-guided percutaneous biopsy of lung is a 
safe and accurate diagnostic procedure in IVLBCL.
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Introduction

Intravascular large B-cell lymphoma (IVLBCL) is 
a rare subtype of non-Hodgkin lymphoma that 
is characterized by proliferation of lymphoma 
within the lumina of small blood vessels and 
capillaries and was recently listed as a rare 
subtype of diffuse large B-cell lymphoma in the 
World Health Organization (WHO) classification 
[1-3]. The central nervous system, liver and 
other organs are often involved. The most com-
mon clinical manifestations of IVLBCL often 
shows the central nervous system presenta-
tions, cutaneous lesions, fever of unknown ori-
gin or hemophagocytic syndrome, but abnor-
mal findings related to lymph nodes, bone mar-
row and other solid organs are relatively rare in 
Western countries [4]. There are only several 
case reports and studies of primary pulmonary 
IVLBCL in the literature. IVLBCL in the lung is 
often suspected with dyspnea and abnormal 
chest findings on chest x-ray and/or CT and is 
usually diagnosed pathologically by transbron-

chial lung biopsy (TBLB), skin biopsy from the 
site of a rash or a peripheral nerve biopsy when 
neuritis is present [5, 6].

We described the case of an IVLBCL patient, 
who was once treated as viral pneumonia and 
then developed refractory fever and severe dys-
pnea, despite of receiving broad-spectrum anti-
biotics. She also had elevated levels of serum 
lactic dehydrogenase (LDH) and C-reactive pro-
tein (CRP) and bilateral patchy ground-glass 
opacities with some pleural effusion in the left 
lung which is rarely described as a complication 
of IVLBCL.

Case presentation

A 45-year-old woman who presented complain-
ing of persistent cough and intermittent high 
fever with temperatures greater than 39°C for 
about a month was admitted to local hospital. 
She had progressive dyspnea and hypoxia, and 
chest CT revealed worsened bilateral ground 
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glass opacities with some pleural effusion in 
the left lung. Lymph nodes were not palpable, 
and liver function tests and spleen size were 
normal. However, other laboratory data showed 
anemia (hemoglobin 9.6 g/L) and elevated 
serum LDH (1443.9 U/L) and CRP (14 mg/L) 
levels. A concomitant infection of viral and bac-
terial and viral myocarditis were initially sus-
pected, and administration of broad-spectrum 
antibiotics (imipenem-cilastatin and teico-
planin), antiviral (Ganciclovir) and steroids 
(Methylprednisolone), was started. However, 
her symptoms of cough, fever, dyspnea and 
general condition were deteriorated, and she 
was admitted to Xiangya hospital as a case of 
pyrexia of unknown origin (PUO) after intermit-
tent antibiotic administration for one months. 
On admission, high fever persisted and dys-
pnea and hypoxia were present. 

On physical exam, her body temperature was 
38.5°C, her pulse rate was 120 counts per min-
ute, respiratory rate was 25 breaths per minute 
without rales, and her BP was 100/50 mm Hg. 
She had no murmur or gallop on cardiac exam. 
Arterial blood gas analysis showed: pH 7.508, 
PaO2 57.0 mm Hg, and PaCO2 28.5mm Hg. 
Also, there were no skin lesions, lymphadenop-
athy, or neurological signs. CT scanning of the 
chest (Figure 1A, 1B) showed ground glass 
opacities with some pleural effusion in the left 
lung and mild hepatosplenomegaly. Enlarged 
lymph nodes and masses were not detected. 
Laboratory data on admission were as follows: 
white blood cell count 7.3×109/L (N 74%, Eo 
1.4%, Baso 0.4%, Mono 9.2%, and Ly 15%), 
hemoglobin 96 g/L, platelet count 167×109/L, 
total protein 53.6 g/L, creatinine 52.6 umol/L, 

total bilirubin 8 umol/L, AST52.0 U/L, ALT19.0 
U/L, LDH 1991.8 U/L and CRP14 mg/L. These 
laboratory findings showed inflammation and 
anemia. Infection, collagen diseases, and lym-
phoproliferative diseases were suspected as 
the primary disease resulting in the high fever 
and elevated serum LDH and CRP levels. 
However, microbiological examinations, such 
as sputum, urine, and blood cultures, were neg-
ative. The evaluation for collagen disease was 
unremarkable. Rheumatoid factor and antinu-
clear antibodies were negative. Examinations 
for a broad range of serum tumor markers were 
all negative. Bone marrow aspiration was per-
formed, showing an active proliferation of gran-
ulocyte with obvious toxic reaction marrow but 
no lymphoma cells were observed.

Tuberculosis (TB) was suspected and fungal 
infection cannot be excluded after consulta-
tion. Therefore diagnostic anti-TB therapy (isoni
azid+rifapentine+ethambutol+pyrazinamide) 
was started. Pulmonary CT showed no obvious 
improvement after antituberculosis treatment 
for 20 days. Pulmonary CT showed that the 
patient with the lung image was no obvious 
improvement after empirical anti-tuberculosis 
treatment. We suspected IVLBCL for the reason 
that the patient was general symptoms along 
with an increased evidence of hypoxia. At the 
same time, CT-guided percutaneous lung biop-
sy was performed. Eight samples were obtained 
from the left lung with 1.0 cm×0.5 cm×0.5 cm 
sizes. Large neoplastic lymphoid cells were 
showed within small pulmonary arteries, veins 
and capillaries, but not outside the vessels 
(Figure 2). 

Figure 1. CT scanning of the chest. A: CT scan of chest revealed ground glass opacities in bilateral lung fields; B: CT 
scan of chest showed pleural effusion in the left lung field. 
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Immunohistochemistry results showed that 
intravascular neoplastic cells were positive 
expression of leukocyte common antigen (LCA) 

(Figure 3A) and B-cell marker CD20 (Figure 
3B). Then vascular endothelium cells were posi-
tive immunostaining for CD34, but the tumor 

Figure 2. Hematoxylin-eosin staining (H&E staining) of pulmonary interstitium intravascular lymphoma from the 
CT-guided percutaneous lung biopsy specimen. A: The low microscopic view showed the alveolar septae was widen 
and filled with tumour cells (H&E staining, ×100); B: The high microscopic view showed invasion of many atypical 
lymphoid cells into the capillary vessels of the alveolar septae (H&E staining, ×400). 

Figure 3. Immunohistochemical staining of the neoplastic intravascular tumor cells. A: Positive expression of LCA 
in the intravascular neoplastic cells (400X); B: Positive expression of CD20 in the intravascular neoplastic cells 
(400X); C: CD34 immunostaining shows the neoplastic lymphocytes located in the alveolar capillaries (400X); D: 
KI-67 immunostaining highlights the proliferation of intravascular lymphoma cells (400X).
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cells were no staining of CD34 (Figure 3C). 
Proliferative marker, KI-67 showed distinctive 
nuclear reaction involving 75% neoplastic cells 
(Figure 3D). The tumor cells also positive immu-
nostaining for B-cell marker such as CD79a, 
PAX-5, MUM1, BCL6. The intravascular neo-
plastic cells were seen the positive expression 
of Vim. All intravascular neoplastic cells were 
negative immunostaining for CD3, CD45RO, 
CD3, EMA, CK-pan, EMA, CgA, TTF-1, CK-H, 
CK-L, CK5/6, P63, 34βE12, CK7, Syn, CD56, 
NSE, CD30, HMB45, MC, MPO. 

Rearrangement of BCL6 gene on the IVLBCL 
cells was detected by FISH. BCL6 gene translo-
cation was assessed using the LSI BCL6 Dual 
Color Break Apart Rearrangement probes 
(Vysis Inc, IL, USA). Nonrearranged BCL6 gene 
is represented by orange/green fusion signal. 
Rearrangement results in separation of the two 
colors and their appearance on two separate 
chromosomes. Fluorescence in situ hybridiza-
tion analysis with a dual-color, break-apart 
probe set confirmed rearrangement of BCL6 
gene (Figure 4).

IVLBCL was the final diagnosis. Systemic che-
motherapy (CHOP) consisting of vinorelbine on 
day 1, cyclophosphamide and epirubicin on 
days 1-3, and prednisolone on days 1-5 was 
started immediately after the final definitive 
diagnosis of IVLBCL. In this case, no severe 
adverse effects were occurred and the patient 
condition was improved. A second course of 
chemotherapy was started 4 weeks after the 
first course and rituximab was added to the 

original regimen. The patient has been well 
without recurrence and will be regularly admit-
ted to hospital to undergo chemotherapy. 

Discussion

IVLBCL once was described as malignant epi-
thelioid hemangioendothelioma, and intravas-
cular lymphoma and so on. Symptoms such as 
fever, night sweats and weight loss are seen in 
the majority of cases and these are thought to 
be partially caused by blood flow disturbances 
due to proliferation of lymphoma cells within 
the lumina of the small vessels [7]. In Western 
countries, IVLBCL patients usually show symp-
toms of central nervous system (CNS) and skin 
involvement [7]. In contrast, IVLBCL patients in 
Japan usually present with fever, hepatospleno-
megaly, and thrombocytopenia, very rarely with 
CNS and skin involvement [7-10]. In our report-
ed case, the patient presented with high fever 
and cough, developed dyspnea, though no CNS 
and skin symptoms. 

The lung is not a common site used to make the 
diagnosis of IVLBCL, autopsies have revealed 
changes in the lung in approximately 60% of 
the cases [3]. Although lymphoma cell invasion 
of the lung was observed at autopsy in almost 
all cases, there have been only 19 cases diag-
nosed by TBLB [11, 12]. In many cases, chest 
CT revealed interstitial infiltrates, patchy con-
solidations or ground glass opacities but there 
have been only three cases in which chest CT 
showed no abnormal findings. Despite the pres-
ence of dyspnea, hypoxia and abnormal chest 
radiography and CT findings, these symptoms 

Figure 4. Rearrangement of BCL6 gene on the IVLBCL cells was detected by FISH using the BCL6 dual color break 
apart rearrangement probes. Non-rearranged BCL6 gene is represented by orange/green fusion signal. Rearrange-
ment results in separation of the two colors and their appearance on two separate chromosomes (A, 400X, B, 
1000X).
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might be nonspecific [13]. In our present case, 
IVLBCL was suspected on the basis of clinical 
symptoms and laboratory data such as fever, 
dyspnea, cough and elevated serum LDH and 
CRP levels. CT-guided percutaneous lung biop-
sy of the left lung was performed. Histologically, 
the most of the affected vessels were located 
in bronchial submucosal interstitial and alveo-
lar septa. The thoracoscopic lung biopsy and 
open lung biopsy have also been reported as 
promising for diagnosing IVLBCL with lung 
involvement [13]. CT-guided percutaneous lung 
biopsy is one of the most useful methods to 
diagnose IVLBCL. These data also strongly sug-
gested that CT-guided percutaneous lung biop-
sy is necessary for diagnosis of IVLBCL, despite 
the absence of abnormal findings on chest 
x-ray or CT. 

There are high-frequency translocation of the 
3, 14 chromosome in DLBCL involving exces-
sive expression of BCL6 procarcinogenic gene. 
In the previous paper shows at least 40% of the 
DLBCL involving 3 q27 chromosome transloca-
tion or BCL6 rearrangement of genes [14]. 
Chromosome translocation in DLBCL such as t 
(3; 14), t (2; 3), t (3; 22), t (3; 11) and so on is 
related to 3 Chromosomes and involving 3 q27 
belt. Detection of BCL6 gene rearrangement is 
important for auxiliary diagnosis of DLBCL. 
BCL6 gene translocation site such as t (3; 14), t 
(3; 22) and t (2, 3) are basically more complex 
and is formed by the translocation 3q27, immu-
noglobulin Ig heavy chain, lambda light chain 
and κ light chain respectively. In recent years, 
the breaking point separation probe FISH tech-
nology is the ideal methods of testing BCl-6 
genes rearrangement [15]. BCL6 rearrange-
ment is relationship with prognosis of DLBCL 
patients and BCL6 gene is independent index 
for detection and evaluation of the survival rate 
and the recovery rate [16].

In summary, the patient presented symptoms 
of cough, fever, progressive dyspnea and 
hypoxia, and had the abnormal findings with 
ground glass opacities on chest CT, IVLBCL 
should be suspected and CT-guided percutane-
ous lung biopsy should be performed earlier to 
confirm the diagnosis. 
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