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A B S T R A C T   

A 56-year-old man complained progressive dyspnea, fatigue and fever for one month. His chest 
CT exhibited faint ground-glass opacities, and the levels of serum LDH and soluble interleukin 2 
receptor were markedly elevated. Positron emission tomography (PET) showed high uptake of 18- 
fluoro deoxy glucose (18FDG) only on both lungs. We performed transbronchial lung biopsies 
(TBLB) for the diagnosis. After bronchoscopy, he had prolonged hypoxemia. Because defects of 
99m-Technetium macroaggregated albumin (99mTc-MAA) in pulmonary blood flow scintigraphy 
were consistent with the distribution of 18FDG uptake in PET, we speculated that the presence of 
intravascular lymphoma (IVL) cells in the capillaries might have behaved like tumor embolism. 
We started rescue by prednisolone based on treatment of lymphoma. As a result, his hypoxemia 
was gradually improved. Histological findings in TBLB specimen showed that CD20+CD79+Bcl- 
2+c-myc+ lymphoma cells were localized to small vessel lumina in alveoli and bronchioles, and 
he was definitely diagnosed with lung intravascular large B cell lymphoma (IVLBCL). He was 
treated with complete cyclophosphamide, doxorubicin, vincristine, and prednisolone with rit-
uximab (R–CHOP) in combination with intrathecal methotrexate injection. After eight cycles of 
R–CHOP and three times of intrathecal methotrexate, 18FDG uptake of PET on both lungs 
completely disappeared, achieving complete metabolic remission. We experienced a rare case of 
lung IVLBCL developed with respiratory failure successfully rescued by prednisolone prior to 
definite diagnosis.   

1. Introduction 

Intravascular large B-cell lymphoma (IVLBCL) is a rare subtype of B cell lymphoma characterized by the selective growth of 
lymphoma cells in particularly capillaries in organs [1]. Approximately 30% of IVLBCL patients exhibit lung involvement. However, 
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lung primary or predominant form of IVLBCL is extremely rare with poor prognosis. Although the diagnosis of lung IVLBCL is often 
determined by transbronchial lung biopsies (TBLB), we must pay attention to hypoxemia because of the presence of tumor in the 
pulmonary capillaries. There had been no appropriate therapeutic guideline for IVLBCL because prospective trials are absent due to 
rarity of IVLBCL. The cyclophosphamide, doxorubicin, vincristine, and prednisolone with rituximab (R–CHOP) regimens had been 
weakly recommended for IVLBCL based on several case reports [2,3]. Recently, R–CHOP regimens combined with methotrexate 
intrathecally, phase 2 trial, has been reported [4]. 

Here, we report a rare case of lung IVLBCL developed with respiratory failure successfully rescued by prednisolone prior to definite 
diagnosis. Further, to the best of our knowledge, this is the first report showing the defects of 99m-Technetium macroaggregated 
albumin (99mTc-MAA) in lung perfusion scintigraphy were consistent with the distribution of high uptake of 18-fluoro deoxy glucose 
(18FDG)-positron emission tomography (PET) on both lungs in IVLBCL. This suggest that the hypoxemia might have been caused by the 
tumor embolism. 

2. Case presentation 

A 56-year-old man complained dyspnea, fatigue and fever for one month, and was referred to our hospital. Although he had the past 
history of mild asthma, his dyspnea was not improved by asthma therapy. He had normal physical findings including breath sounds 
and no murmurs. Percutaneous oxygen saturation (SpO2) was 94% (room air), and body temperature was 37.2 ◦C on admission. Blood 
test showed slight leukopenia (white blood cell count 3580 cells/μL) and thrombocytopenia (100,000 cells/μL). No atypical cells were 
detected in the peripheral blood. The levels of serum LDH (1416 U/L) and soluble interleukin 2 receptor (sIL-2R; 1744 U/mL) were 
remarkably elevated. His renal function, total protein, and coagulation were normal. Arterial blood gases revealed hypoxemia (PaO2 
63.2 mmHg) and hypocapnia (PCO2 31.7 mmHg) at room air. Lung functions by spirometry showed normal, but diffusion lung ca-
pacity for carbon monoxide (DLco: 12.67 ml/min/mmHg, %DLco: 54.4%) was decreased. HRCT showed only faint ground-glass 
opacities in the middle and lower lung fields without lymph node swelling (Fig. 1A and B). PET-CT showed diffuse and remarkably 
high 18FDG uptake on both upper lungs (Fig. 1C) without uptake of lymph nodes or other organs. 

On the 2nd day after admission, he underwent the bronchoscopy for TBLB. After the lung biopsies, severe hypoxemia with stridor 
suddenly occurred. There was no pneumothorax, no active bleeding and no skin rash. Because he had a past history of asthma, we 
considered that rapid hypoxemia was caused by bronchospasm and/or laryngospasm then. We immediately added intravenous hy-
drocortisone 200 mg, antihistamine and high dose of oxygen, and finished the examination. However, since hypoxemia prolonged after 
the bronchoscopy, oxygen therapy of 5L/min with a nasal canula was continued, and we speculated the possibility of hypoxemia due to 
tumor embolism or pulmonary thromboembolism. On the 3rd day, he underwent lung perfusion scintigraphy. 99mTc-MAA defects were 
consistent with 18FDG accumulation in both upper lobes (Fig. 1C and D) but not wedge-shaped defect. These data suggested that his 
desaturation was caused by IVL cell embolism. Judging from hypoxemia and the disease characteristics, we had decided rescue 
treatment. Considering that sufficient lung tissues had already been obtained by TBLB, we started prednisolone 50 mg per day based on 
therapeutic dose of lymphoma. After the treatment for ~10 days, the desaturation of oxygen and his dyspnea were gradually improved, 

Fig. 1. A, B) Upper (A) and lower (B) chest computed tomography (CT) axial image before hospitalization. A few diffuse ground glass opacities (yellow arrow heads) 
in the both lungs. C) Coronal 18FDG-PET-CT image before hospitalization. D) Coronal 99mTc-MAA lung perfusion scintigraphy before steroid therapy. 18FDG accu-
mulation area and 99mTc-MAA defects area were matched (yellow arrows). E, F) Axial 18FDG-PET-CT before (E) and after (F) R–CHOP with methotrexate intrathecally. 
(For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.) 

Fig. 2. Hematoxylin and eosin staining and immunohistochemistry staining against CD79a, CD20, CD5, Bcl-2, and c-myc of lung biopsy. Scale bar: 200μm.  
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and the levels of LDH and sIL-2R were slightly decreased (Supplemental table). Later, histology of biopsy specimens stained with 
hematoxylin and eosin revealed that atypical large cells were clearly shown in the lumina of lung capillaries but not extra capillaries. 
Immunohistochemical examination showed that these atypical large cells were positive to CD79a, CD20, CD5, Bcl-2, and c-myc 
(Fig. 2). On the 11th day, he was definitely diagnosed with lung IVLBCL, because there were weak findings of lymphoma cells in bone 
marrow and random skin biopsies. On the 14th day, he started R–CHOP combination with intrathecal methotrexate therapy. After 
eight cycles of R–CHOP combination with three times of intrathecal methotrexate, sIL-2R and LDH levels were normalized, and lung 
18FDG accumulation in PET-CT completely disappeared (Fig. 1E and F), achieving complete metabolic remission. 

3. Discussion 

IVLBCL is described as intravascular large B-cell lymphoma, and is a subtype of extra nodal diffuse large B-cell lymphoma. World 
Health Organization (WHO) classification defined IVLBCL is a rare type of cutaneous B cell lymphoma characterized by the selective 
growth of lymphoma cells particularly in the capillaries of organs [5]. IVLBCL provokes fever of unknown origin, sweats, fatigue, and 
weight loss. Approximately 30% of IVLBCL patients involve lung lesion. Here, we have experienced a case of lung IVLBCL with 
hypoxemia which was diagnosed as tumor embolization by distribution of 18FDG and 99mTc-MAA. Furthermore, we successfully 
rescued the hypoxemia by corticosteroid prior to definite diagnosis. 

In our case, defect of 99mTc-MAA area was not wedge-shaped but concordant with 18FDG accumulation (Fig. 1C and D). These 
findings suggested that the cause of hypoxemia was not pulmonary thromboembolism but tumor occlusion in pulmonary blood vessels. 
Although diffuse deficiency by 99mTc-MAA lung perfusion scintigraphy is previously reported in cases of IVL [6,7], our case suggested 
that combination of 18FDG-PET and 99mTc-MAA lung perfusion scintigraphy was useful to diagnose the cause of hypoxemia in IVL 
patient. Furthermore, as 18FDG accumulation on lungs (Fig. 1E) were completely disappeared after chemotherapy (Fig. 1F), 8FDG-PET 
was very useful to evaluate the therapeutic effect. 

It is known to be useful to diagnose lung IVL by transbronchial lung biopsy [3,8–10], but others reported that TBLB could not be 
performed because of hypoxemia during examination [11]. Since lung primary or predominant form of IVLBCL has poor prognosis [12, 
13], early diagnosis is needed. Since random skin biopsies and bone marrow biopsies are safer and more non-invasive, these ap-
proaches are firstly recommended. Meanwhile, TBLB is useful for a definite diagnosis of lung IVLBCL. In our case, as 18FDG accu-
mulation was localized to only lungs on PET-CT, we selected TBLB for histological diagnosis. As a result, lymphoma cells were clearly 
seen in vessels collected from lungs (Fig. 2), whereas there were few histological findings in the biopsies from skin and bone marrow. 
However, we need pay attention to the risk of hypoxemia when performing bronchoscopy. 

Approximately 80% of IVLBCL cases receive systemic chemotherapy including corticosteroids such as CHOP or R–CHOP [2] after 
definite diagnosis. Recently, combination with intrathecal methotrexate injection has been reported [4]. Prednisolone is known to 
induce lymphocyte apoptosis and inhibit lymphocyte mobilization [14, 15]. Although there is no evidence of corticosteroid rescue for 
desaturation of oxygen due to IVLBCL, corticosteroid was effective in our case, and the patient was able to receive complete 
chemotherapies. 

In conclusion, we experienced a rare case of lung IVLBCL developed with hypoxemia diagnosed by combination of 18FDG-PET CT 
and 99mTc-MAA perfusion scintigraphy, and succeeded in rescuing him by administrating corticosteroids empirically prior to definite 
diagnosis. 
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Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi.org/10.1016/j.rmcr.2022.101625. 
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