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We report the clinicopathological features of two cases of intravascular large B-cell lymphoma involving
cutaneous hemangiomas. The cases were identified from the consultation files of two of the authors. Both
patients were women, 64 and 55 years of age, who presented with long-standing cutaneous hemangiomas of
the posterior scalp and left shoulder, respectively. The lesions were brought to medical attention by an increase
in size and change in color. Biopsies and immunohistochemical evaluation of the hemangiomas revealed
extensive involvement by intravascular large B-cell lymphoma. The neoplastic cells were diffusely positive for
CD20 in both cases and negative for CD3, pan-cytokeratin (AE1/AE3), epithelial membrane antigen, S-100,
Factor VIII-related antigen, CD34 and CD31. Disease was limited to the hemangiomas in both patients.
Treatment consisted of chemotherapy (both patients) and adjuvant radiation therapy (one patient). One patient
had a recurrence of disease 33 months after initial diagnosis, leading to an autologous stem cell transplant. The
other patient is without evidence of disease 27 months after initial diagnosis. Although this is a rare neoplasm,
it is important to consider intravascular large B-cell lymphoma in the differential diagnosis of vascular lesions
containing intravascular neoplastic cells.
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Intravascular large B-cell lymphoma, also referred to
as intravascular lymphomatosis, malignant angioen-
dotheliosis, and angiotropic large-cell lymphoma, is
a rare type of non-Hodgkin’s lymphoma with an
unusually aggressive clinical course. It was origin-
ally described in 1959 as an endothelial-derived
neoplasm with cutaneous involvement.1,2 However,
it is now understood to be a B-cell lymphoma based
on immunohistochemical and molecular techni-
ques,3–5 and is recognized as a distinct subtype of
diffuse large B-cell lymphoma under the World
Health Organization (WHO) classification of hema-
tolymphoid neoplasms.6 Although a case of T-cell
intravascular lymphoma has been reported in the
literature, T-cell intravascular lymphoma is not a
recognized entity under the WHO classification
system.7 Intravascular lymphoma most commonly

occurs in the central nervous system and skin, but
it can involve any organ/site including lymph
nodes, spleen, kidney, lung, endocrine organs, and
heart.4,8–18 A case of intravascular large B-cell
lymphoma involving a pre-existing cutaneous
hemangioma has been described in the English
language literature.19 We present the clinicopatho-
logic features of two additional cases of intravas-
cular large B-cell lymphoma involving pre-existing
cutaneous hemangiomas.

Materials and methods

Two cases of intravascular large B-cell lymphoma
involving cutaneous hemangiomas were identified
from the consultation files of two of the authors
(BPR and SJK).

Sections of each case were stained with hematox-
ylin and eosin (H&E). Immunohistochemistry was
performed on the primary lesions of both cases
using the streptavidin–biotin-peroxidase detection
technique (ABC detection system, Vector Labora-
tories, Burlingame, CA, USA) and commercially
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available antibodies to the following antigens: CD3
(PS-1; 1:100; Vector Laboratories), CD5 (4C7; 1:50;
Vector Laboratories), CD20 (L-26; 1:400; DAKO,
Carpinteria, CA, USA), pan-cytokeratin (AE1/AE3;
1:500; Boehringer/Mannheim, Mannheim, Ger-
many), epithelial membrane antigen (EMA) (E29;
1:1000; DAKO), S-100 (polyclonal; 1:8000; DAKO),
Factor VIII-related antigen (FVIII-RAg) (F8168; 1:50;
DAKO), CD34 (Q bend10; 1:100; DAKO), and CD31
(JC/70A; 1:250; DAKO). Immunohistochemistry was
performed on the recurrent lesion (case 2) using the
streptavidin–biotin-peroxidase detection technique
and commercially available antibodies to the follow-
ing antigens: BCL-6 (P1F6; 1:25; Novocastra, United
Kingdom), cyclin D1 (P2D11F11; 1:20; Novocastra),
human herpesvirus-8 (HHV8) (polyclonal; 1:1000;
Advanced Biotechnologies, Columbia, MD, USA),
and MUM-1 (MUMIP; 1:1000; DAKO). Positive and
negative controls were used for each immunohisto-
chemical stain.

In situ hybridization with a biotinylated comple-
mentary DNA (cDNA) probe to EBER1 messenger
RNA (mRNA) of Epstein–Barr virus was also
performed on the case 2 recurrence. Localization
was via a three-step procedure employing a mouse
anti-biotin antibody, followed by a biotinylated
anti-mouse antibody, and finally an avidin–biotin
complex using nickel chloride enhanced 3,30-dia-
minobenzidine as the chromogen. Positive and
negative controls were used.

Four-color flow cytometry was performed on a
thigh (skin) nodule from the recurrence of case 2,
using a Coulter Epics XL flow cytometer and
commercially available antibodies to the following
antigens: CD45 (J.33; Beckman Coulter, Hialeah, FL,
USA), CD5 (BL1a; Beckman Coulter), CD19 (HD327;
Beckman Coulter), lambda (1-155-2; Becton Dick-
inson (BD) Biosciences, San Jose, CA, USA), kappa
(TB 28-2; BD Biosciences), CD10 (HI10a; BD Bio-
sciences) and CD20 (L27; BD Biosciences).

PCR evaluation for B-cell clonality was attempted
on paraffin-embedded tissue from both the original
diagnostic specimen, and the recurrence, of case 2.
Insufficient tissue remained from the case 1 block to
enable PCR evaluation. DNA was extracted from
deparaffinized sections using the Puregene kit
(Gentra Systems, Minneapolis, MN, USA) according
to the method of the manufacturer, precipitated with
80% ethanol, and resuspended in Tris-buffered
EDTA. For the PCR analysis of immunoglobulin
heavy chain (IgH) gene rearrangement, 500ng of
DNA was incubated with 1U of Taq polymerase
(Amplitaq, Applied Biosystems, Foster City, CA,
USA) and 200 mM dNTPs, in buffer containing
12mM Tris (pH 8.3), 1.2mM MgCl2, 60mM KCl,
and 0.6 mg/ml bovine serum albumin. Consensus
primers against the CDRIII (50-ACACGGC(C/T)
GT(G/A)TATTACTGT-30) and JH (50-ACCTGAGGA
GACGGTGACC-30) regions of the IgH gene were
used for the PCR amplifications. The primer sets
included a fluorescent (Hex)-labeled primer, allowing

the products to be size-fractionated by capillary
electrophoresis using an Applied Biosystems ABI
310 Sequence Analyzer with Genescan software.
Positive and negative controls for clonality were
used in all assays.

Results/case histories

Case 1

A 64-year-old woman presented with a posterior
scalp lesion of 1-year duration that was brought to
medical attention by local irritation and discomfort.
She denied fever and weight loss. Biopsy of the
lesion revealed a capillary hemangioma with ex-
tensive involvement by intravascular neoplastic
cells (Figure 1a and b). The patient had no other
skin lesions to suggest widespread cutaneous in-
volvement. Computed tomography (CT) scan of the
head/neck, chest, abdomen, and pelvis showed no
other evidence of disease. Evaluation of bone
marrow biopsy/aspirate and cerebrospinal fluid
(CSF) showed no evidence of involvement by the
neoplastic process. She received three cycles of
chemotherapy (CHOP; cyclophosphamide, doxoru-
bicin, vincristine, and prednisone) and adjuvant
external beam radiation therapy to the scalp
(3750 cGy in 250 cGy fractions using 9MeV elec-
trons). The patient tolerated the treatment well, with
only local alopecia in the field of radiation. She has
been in clinical remission for 27 months.

Case 2

A 55-year-old woman presented with a long-stand-
ing, bluish-red lesion on her left shoulder that was
brought to medical attention due to a recent increase
in size. She had no other complaints. Biopsy of the
lesion revealed a capillary hemangioma with ex-
tensive involvement by intravascular neoplastic
cells (Figure 1c). She had no other skin lesions to
suggest widespread cutaneous involvement. Bilat-
eral bone marrow biopsies revealed no evidence of
neoplasm. CT scans of the chest, abdomen, and
pelvis revealed no evidence of disseminated dis-
ease. A whole-body gallium scan was also negative
for disseminated disease. The patient received six
cycles of chemotherapy (CHOP). She remained in
clinical remission until 33 months after the initial
diagnosis. At that time, she presented with a 2 cm
subcutaneous thigh nodule and inguinal lymphade-
nopathy. Flow cytometry was performed on the
thigh (skin) nodule and was consistent with a
recurrence (Figure 3). Histologic evaluation of the
thigh (skin) nodule confirmed recurrent large B-cell
lymphoma. The patient ultimately underwent auto-
logous stem cell transplantation for her recurrent
lymphoma, and has remained in clinical remission
in the 15 months since the transplantation.
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Histologic features

The histologic features of both cases were similar at
initial presentation. Both lesions consisted of a
proliferation of dilated vascular channels lined by
endothelial cells, consistent with capillary heman-
giomas (Figure 1). Many of the vascular channels
were distended by groups of frankly neoplastic cells
with large, vesicular nuclei and prominent nucleoli.
Mitotic figures (including atypical mitotic figures)
numbered up to 11 per 10 high-power fields in the
two cases. Central, comedo-type necrosis was
identified in case 1. These morphological features
suggested a differential diagnosis of metastatic
carcinoma, malignant melanoma, epithelioid angio-
sarcoma, and intravascular large B-cell lymphoma.
The biopsy of the thigh (skin) nodule from case 2
at the time of recurrence revealed a lymph node
with complete effacement of the architecture and
replacement of the lymph node by large, neoplastic
cells having vesicular nuclei, and prominent
nucleoli. Although these neoplastic cells had
similar cytologic features to those in the primary
lesion, mitotic figures were much more numerous
in the recurrence, numbering over 50 per 10 high-
power fields. Groups of neoplastic cells were also
located in the vascular spaces adjacent to the lymph
node, indicating an intravascular component in
the recurrence.

Ancillary studies

The neoplastic cells in the primary lesions of both
cases were diffusely positive for CD20 (Figure 2a)
and negative for CD3, pan-cytokeratin (AE1/AE3),
EMA, S-100, FVIIIRAg, CD34, and CD31. CD34
immunohistochemistry highlighted the intravascu-
lar location of the neoplastic B cells (Figure 2b).
The neoplastic cells in case 2 showed low to
moderate staining for CD5 while case 1 was
negative (data not shown). Flow cytometry of the
thigh nodule at the time of recurrence of case 2
demonstrated a population of neoplastic cells
having large size, dim to intermediate CD19,
intermediate to bright CD20, bright CD45, dim
kappa light chain restriction, and aberrant co-
expression of dim to intermediate CD5 (Figure 3).
By immunohistochemistry, the neoplastic cells of
the thigh nodule were diffusely positive for CD5
and MUM-1, focally positive for BCL-6 (10% of
cells with immunoreactivity), and negative for
cyclin D1 and HHV8 (data not shown). In addition,
these cells were negative for EBV by in situ
hybridization using a probe for EBER1 mRNA.
Molecular evaluation of the B cells (immunoglobu-
lin heavy chain gene PCR) in both the initial biopsy
and the recurrence of case 2 was attempted in an
effort to confirm clonal identity. However, these
studies were noninformative, as insufficient DNA
was recovered from the initial biopsy to enable PCR

Figure 1 Histological features of intravascular lymphoma.
(a) Low-power hematoxylin and eosin (H&E)-stained section of
Case 1 shows prominent distention of vascular structures by
neoplastic cells with central comedo-type necrosis. (b) High-
power H&E-stained section of Case 1 shows the large, vesicular
nuclei and prominent nucleoli of the neoplastic cells. (c) Low-
power H&E-stained section of Case 2 reveals a dermal heman-
gioma with extensive intravascular involvement by neoplastic
cells.
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to be performed, while only the polyclonal back-
ground B cells amplified from the recurrence.
Given the clear flow cytometric identification of

clonality (kappa light chain-restriction) in the
recurrence, the polyclonal PCR represents a false-
negative, presumably due to the phenomenon of
somatic hypermutation.

Discussion

The morphologic and immunohistochemical fea-
tures of these lesions are diagnostic of intravascular
large B-cell lymphoma involving pre-existing der-
mal-based hemangiomas. Although this presenta-
tion is rare for intravascular large B cell lymphoma,
one case has been reported previously in the English
language literature.19 In that report, the patient, who
initially received close observation followed by
chemotherapy at 10 months after diagnosis, died
with disseminated disease 23 months after initial
presentation. In our study, the patient who received
3 cycles of chemotherapy (CHOP) and adjuvant
localized external beam radiation remains in clinical
remission 27 months after initial diagnosis. The
second patient in our study, who received 6 cycles
of chemotherapy (CHOP) without adjuvant radia-
tion, had a recurrence of disease 33 months after
initial diagnosis, necessitating autologous stem cell
transplantation for the patient to achieve a clinical
remission.

The prognosis of patients with intravascular large
B-cell lymphoma is generally poor. In a review of 86
cases of intravascular large B-cell lymphoma, there
was a median survival of 5 months from the date of
clinical presentation.20 Prolongation of survival has
been reported in patients with intravascular large
B-cell lymphoma who are treated with chemo-
therapy.21 In a review of 35 patients who received
chemotherapy, 54% had a complete remission.21

Median survival for those who did not respond
to chemotherapy, or only partially responded, was
10.5 months.21

Although the number of cases in our study is too
small to develop broad conclusions about the
clinical behavior of intravascular large B-cell
lymphoma involving cutaneous hemangiomas, the
relatively favorable outcome in these two cases
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Figure 3 Four-color flow cytometric analysis of the thigh (skin) biopsy from Case 2 at the time of recurrence reveals an abnormal B-cell
population having large cell size (increased forward light scatter, or FS, on the right-most dot-plot), dim kappa light chain restriction, dim
to intermediate CD19, intermediate to bright CD20, bright CD45, and aberrant coexpression of dim to intermediate CD5. In each dot-plot,
the abnormal B-cell population is denoted by the arrow.

Figure 2 Immunohistochemical features of intravascular lympho-
ma. (a) The neoplastic cells in Case 1 are diffusely and strongly
positive for CD20. (b) Immunohistochemical staining for CD34
highlights the complex network of blood vessels within the
hemangioma. The neoplastic cells within the distended blood
vessels are negative for CD34.
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may have resulted from cutaneous signs and
symptoms leading to relatively early disease iden-
tification and treatment. It is possible that the
recurrence in case 2 was related to the lack of
adjuvant radiation therapy, since patient 1 actually
received three fewer cycles of chemotherapy
(CHOP). Alternatively, it is possible that the
adverse prognostic features of the neoplastic cells
in case 2 were related to the recurrence. These
adverse prognostic features included the nongerm-
inal center B-cell phenotype (expression of MUM-1
without CD10),22 as well as CD5 coexpression.23

Despite the CD5-coexpression, the recurrent lesion
in case 2 did not express cyclin D1, excluding the
possibility of a pleomorphic variant of mantle cell
lymphoma. The neoplastic cells from case 1 were
CD5-negative, but insufficient tissue remained in
the block to assess germinal center-associated
antigen expression.

The mechanism responsible for the predilection
of intravascular large B-cell lymphoma for blood
vessels is not known. Some researchers have
shown that the neoplastic lymphocytes of intra-
vascular large B-cell lymphoma lack specific sur-
face adhesion molecules, like CD29 and CD54, that
are necessary for transvascular migration.24 How-
ever, it is not clear what proportion of intravas-
cular large B-cell lymphomas lack these adhesions
molecules, nor whether additional mechanisms
may be responsible for the intravascular loca-
tion of these neoplasms. In addition, although
other cases of CD5-positive intravascular large
B-cell lymphoma have been reported in the litera-
ture,25–27 it remains unclear whether there is any
mechanistic relationship between CD5 coexpres-
sion and intravascular localization in these lym-
phomas. Although one study of intravascular
lymphoma identified bone marrow involvement
in four of five cases, and peripheral blood
involvement in all five cases,25 we have not been
able to detect the neoplastic cells in the peripheral
blood or bone marrow by flow cytometry in case 2,
even though this patient has been extensively
followed by our institution because of the recur-
rent lesion. The staging bone marrow in case 1
was reportedly negative by morphology; however,
to our knowledge, neither that patient’s blood
nor bone marrow was ever evaluated by flow
cytometry.

In summary, we report two cases of intravascular
large B-cell lymphoma that were identified in
association with pre-existing cutaneous hemangio-
mas. Intravascular large B-cell lymphoma should be
included in the differential diagnosis of vascular
lesions containing intravascular, malignant-appear-
ing cells. The relatively favorable outcome of the
patients in this study, compared to the outcomes of
other patients with intravascular large B-cell lym-
phoma, may be related to earlier detection and
treatment due to the cutaneous location of these
lesions.
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