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Abstract
Intralymphatic spread is a rare finding and is associated with poor prognosis in diffuse large B cell lymphoma (DLBCL). Here,
we report a case of relapsed DLBCL with mucosal intralymphatic spread. A 69-year-old man had been diagnosed with gastric
DLBCL stage IIE at 57 years. He had a relapse with generalized lymphadenopathy and extranodal involvement at 61 years; then,
second complete remission was achieved after salvage chemotherapy. He then had a second relapse with involvement of the
terminal ileum, spinal cord, and left tonsil. The terminal ileum showed intralymphatic spread in the lamina propria of the
intestinal villi, which was confirmed by D2–40 immunostaining. Eleven months later, another biopsy showed prominent
intralymphatic spread in the mucosa of the terminal ileum. After salvage therapies, the spinal cord and tonsillar tumors resolved,
but the intestinal tumors were refractory. The patient eventually died of progressive disease. In contrast to previously reported
cases, the involved lymphatic vessels were observed in the mucosa, and the lymphoma cells expressed CD5 in the first
colonoscopic biopsy. This rare case broadens the spectrum of intralymphatic spread in DLBCL.
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Introduction

Diffuse large B cell lymphoma (DLBCL) is one of the
most common histological types of lymphoma. The prog-
nostic factors of DLBCL, not otherwise specified (NOS)
a r e mo s t l y c l i n i c a l a n d mo l e c u l a r f e a t u r e s .
Immunohistochemically, CD5 positivity, MYC expres-
sion, and MYC and BCL2 coexpression are associated
with poor prognosis in DLBCL [1–4]. Fluorescence in
situ hybridization (FISH) has demonstrated that MYC

rearrangement correlates with poor prognosis [5].
Regarding morphology, we previously observed that
intralymphatic spread is a rare finding and is associated
with poor prognosis in DLBCL [6]. In extranodal organs
(for example, the gastrointestinal tract, breast, and female
genital tract), we observed peritumoral lymphatic vessels
were distended with lymphoma cells, reminiscent of tu-
mor emboli of solid cancers [6]. In the previous case
series, we found intralymphatic spread in various histo-
logical structures, but mucosa was generally spared.
Correspondingly, the involved lymphatic vessels were ob-
served exclusively in surgical resection specimens and not
in any mucosal biopsy [6].

Here, we report a relapsed DLBCL with mucosal
intralymphatic spread in serial colonoscopic biopsies. The
morphology, immunophenotype, and clinical course differ
from the cases of DLBCL with intralymphatic spread we re-
ported previously [6].

Clinical history

69-year-old man with a history of DLBCL was admitted be-
cause of body weight loss and a positive fecal occult blood

* Shan-Chi Yu
b88401002@ntu.edu.tw

1 Department of Pathology and Graduate Institute of Pathology,
College of Medicine, National Taiwan University, Taipei, Taiwan

2 Department of Pathology, National Taiwan University Hospital, No.
Seven, Chung-Shan South Road, Taipei 10051, Taiwan

3 Graduate Institute of Microbiology, College of Medicine, National
Taiwan University, Taipei, Taiwan

4 Department of Pathology, National Taiwan University Cancer
Center, Taipei, Taiwan

5 Graduate Institute of Clinical Medicine, College of Medicine,
National Taiwan University, Taipei, Taiwan

https://doi.org/10.1007/s12308-020-00403-x

/ Published online: 12 June 2020

Journal of Hematopathology (2020) 13:179–185

http://crossmark.crossref.org/dialog/?doi=10.1007/s12308-020-00403-x&domain=pdf
mailto:b88401002@ntu.edu.tw


test. The patient was diagnosed with stage IIE gastric DLBCL
at 57 years when he presented with a huge gastric tumor caus-
ing gastric outlet obstruction. He achieved the first complete
remission after Helicobacter eradication therapy and chemo-
therapy. At 61 years, he had a relapse manifesting with gen-
eralized lymphadenopathy and involvement of the bone mar-
row, spleen, tonsils, colon, and lungs. After salvage chemo-
therapy, he remained in a second complete remission for
8 years. Colonoscopy revealed a 3-cm ulcerative mass at the
terminal ileum (Fig. 1a, b). Biopsies were taken at the ulcer
margin.

A subsequent positron emission tomography scan revealed
relapses at the terminal ileum, left tonsil, and spinal cord. He
received salvage treatments including chemotherapy, radio-
therapy, and polatuzumab vedotin. The tonsillar and spinal

cord lesions resolved, but the intestinal tumor progressed.
Eleven months after the first colonoscopic biopsy, the patient
had tenesmus and abdominal pain. A computed tomography
scan revealed marked wall thickening of the ileocecal region,
right-sided colon, and rectum (Fig. 1c, d); no lymphadenopa-
thy or hepatosplenomegaly was noted. He underwent another
colonoscopy, which showed a 2-cm ulcer at the rectum and
multiple polyps at the terminal ileum (Fig. 1e, f). Two months
later, the patient died of progressive disease.

Materials and methods

The specimens were processed in the Department of
Pathology, National Taiwan University Hospital. The

a b

c d

e f

Fig. 1 The first colonoscopy
showing an ulcerative mass at the
terminal ileum (a). Biopsies taken
at the ulcer margin (b). The
subsequent computed
tomography scan reveals marked
wall thickening at the ileocecal
region (c) and rectum (d). The
second colonoscopy showing
multiple small polyps at the
edematous and erythematous
mucosa of the terminal ileum (e,
f)
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tissue sections were stained with hematoxylin and eosin
and other special stains. The immunohistochemical stains
and EBER in situ hybridization were performed on a
Ventana autostainer (Roche, Tucson, AZ). FISH was per-
fo rmed for de tec t ing MYC, BCL2, and BCL6
rearrangement.

Results

The first colonoscopic biopsy showed DLBCL, germinal center
B cell-like by Hans algorithm [7]. Adjacent to the overt DLBCL,
there were multiple well-circumscribed tiny nodules composed
of atypical lymphoid cells in the intestinal villi (Fig. 2). The

Fig. 2 The first biopsy of the
terminal ileum showing DLBCL
(a). Adjacent to the main tumor,
intralymphatic spread is noted in
the lamina propria of the intestinal
villi (b, c, d). The lymphoma cells
are positive for CD20 (e) and
CD5 (f), and negative for SOX11
(g). The lining cells of lymphatic
vessels highlighted by D2–40
immunostaining (h)
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atypical lymphoid cells within the nodules displayed cytological
features similar to those in the overt DLBCL. The nodules were
surrounded by D2–40-positive cells, and the atypical lymphoid
cells were positive for CD20, PAX5, CD10, BCL6,MUM1, and
CD5 and negative for cyclin D1, SOX11, BCL2, c-myc, and
EBER. FISH analysis revealed no rearrangement of MYC,
BCL2, or BCL6. We think that these nodules were peritumoral
lymphatic vessels distended with lymphoma cells, similar to
intralymphatic spread that we reported previously [6]. Notably,
the involved lymphatic vessels were located in the lamina propria
of the intestinal mucosa, which we previously believed to be
spared from intralymphatic spread.

The initial gastric biopsy was not available for review, as it
had been performed in a private medical clinic. Reviewing the
tonsillar and tongue base biopsies at the first relapse revealed a
typical presentation of DLBCL (Fig. 3a). No intravascular
growth or intralymphatic spread was noted. The lymphoma

cells were CD5-negative (Fig. 3b), different from the first
colonoscopic biopsy.

The second colonoscopic biopsy showed DLBCL at both
the rectum and terminal ileum. Prominent intralymphatic
spread was noted at the terminal ileum. In both the lamina
propria and muscularis mucosa, numerous lymphatic vessels
involved were present (Fig. 4a–c). Again, unlike the first
colonoscopic biopsy, the lymphoma cells were CD5-
negative (Fig. 4d).

The disease course and microscopic findings are summa-
rized in Fig. 5.

Discussion

The present case is relapsed DLBCL with peculiar morphol-
ogy. The serial colonoscopic biopsies showed distended
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Fig. 4 The second biopsy of the
terminal ileum showing
prominent intralymphatic spread
(a). Lymphatic vessels lined by
D2–40-positive endothelial cells
(b). The lymphoma cells inside
are positive for CD20 (c) and
negative for CD5 (d)

Fig. 3 The tongue base biopsy at
the first relapse showing typical
DLBCL (a). The lymphoma cells
are CD5-negative (b)
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lymphatic vessels with lymphoma cells, similar to
intralymphatic spread that we described previously [6].
However, the involved lymphatic vessels were located in the
mucosa, mostly in the lamina propria and some in the
muscularis mucosa. In the first terminal ileum biopsy, each
intestinal villus contained a lymphoma nodule at the center,
consistent with the histology of lacteal ducts. This rare growth
pattern has never been reported for DLBCL.

The concept of intralymphatic spread in DLBCL is new;
thus, DLBCL with intralymphatic spread may be confused
with intravascular large B cell lymphoma (IVLBCL).
However, their clinical and morphological features are very
different. Clinically, IVLBCL presents with advanced stage
disease in the skin, central nervous system, and lungs, with
frequent bone marrow involvement and never lymphadenop-
athy, but DLBCL with intralymphatic spread tends to be lo-
calized at the gastrointestinal tract, female genital tract, and
breast, some with regional lymphadenopathy but none with
bone marrow involvement [6].

Morphologically, intralymphatic spread can usually be
distinguished from intravascular growth through hematox-
ylin and eosin staining. In our opinion, the morphology of
intralymphatic spread closely resembles lymphatic inva-
sion of solid cancer. Intralymphatic spread typically pre-
sents as thin-walled vessels distended with lymphoma
cells. Because lymphatic vessels generally parallel arteries
and veins, uninvolved blood vessels can be discerned ad-
jacent to the involved lymphatic vessels [6]. By contrast,
the morphology of IVLBCL is more variable. Lymphoma
cells may be located at the center of the vascular lumen,
completely fill the lumen, or adhere to the endothelial
surface [8]. The blood vessels are not always distended,
which is very different from the morphology of
intralymphatic spread. For ambiguous cases, D2–40 is
the key immunohistochemical marker to distinguish lym-
phatics from blood vessels. Although CD5 is expressed in
38% of IVLBCL cases [9], we found all cases of DLBCL
with intralymphatic spread were CD5-negative [6].

Although Ponzoni et al. stated that IVLBCL may be de-
tected in the lamina propria of the gastrointestinal tract [10],
very few cases of IVLBCL have been reported in the small
intestine [11, 12]. Based on limited microscopic photographs
[12], we still found very different morphologies between
IVLBCL and intralymphatic spread (Fig. 6). In the small in-
testinal mucosa, each villus contained a lacteal duct
surrounded by a capillary network. Correspondingly, our case
with intralymphatic spread presented with one involved lym-
phatic vessel in each intestinal villus, whereas in IVLBCL,
multiple blood vessels are involved in each intestinal villus
[12].

In our previous case series, the ileocecal region was the
most common site of intralymphatic spread, but the mu-
cosal lymphatic vessels were generally spared [6]. We
speculate several explanations for mucosal sparing of
intralymphatic spread. First, in our previous case series,
many cases manifested with a large ulcerative tumor,
where the overlying mucosa was largely necrotic.
Second, normal mucosa is devoid of lymphatic vessels
[13–15]; hence, lymphatic spread of DLBCL or lymphatic
invasion by solid cancer is rarely observed in the mucosa.
As an exception, the small intestinal mucosa is rich in
lacteal ducts, which might explain our findings in this
case. Third, unlike reticulate lymphatic networks in the
submucosa and muscularis propria, lacteals are blind-
ended ducts [16], whose structure might be less commu-
nicable to the main tumor. This is the first time we ob-
served mucosal intralymphatic spread. Although the spec-
imen size was small, the amount of involved lymphatic
vessels was greater than that in many surgical resection
specimens in our previous case series. We speculate this
case might have extensive intralymphatic spread involv-
ing many layers of intestinal wall and not exclusively in
the mucosa.

We previously found that all cases of DLBCL with
intralymphatic spread were CD5-negative [6]. However, this
unique case was CD5-positive in the first colonscopic biopsy.

1st Complete remission
for 4 years

2nd Complete remission
for 8 years

Death

Mucosal intralympha�c spread 
at the terminal ileum

Mucosal intralympha�c spread 
at the terminal ileumNo intralympha�c spread 

Biopsy not available

1st Relapse:
Generalized lymphadenopathy;
Bone marrow, spleen, tonsil, 
colon, and lung involvement

2nd Relapse:
Terminal ileum, spinal 
cord, and le� tonsil 
involvement

Ini�al diagnosis:

Gastric DLBCL
Stage IIE

Progressive GI involvement;
Resolved spinal cord and 
tonsil lesions;
No lymphadenopathy;
No hepatosplenomegaly

Fig. 5 Summary of the clinical
course
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Approximately 5% of DLBCL cases are CD5-positive, and
CD5 expression is associated with poor prognosis in DLBCL,
NOS [1]. Murase et al. have reported CD5 expression in 38%
of IVLBCL cases [9], which is a higher rate than conventional
DLBCL. In the present case, the relationship between CD5
expression and the peculiar growth pattern are unclear.

We previously found intralymphatic spread in nine cases of
de novo DLBCL and one case of large cell transformation of
low-grade B cell lymphoma [6]. For de novo DLBCL receiv-
ing frontline rituximab-containing chemotherapy,
intralymphatic spread was associated with poor prognosis
[6]. The present case with mucosal intralymphatic spread
was relapsed DLBCL that received second- and third-line
therapies. Although the tonsillar and spinal cord lesions
responded well to salvage therapy, the intestinal tumors were
refractory. The different treatment responses suggest
intratumoral heterogeneity. Because mucosal intralymphatic
spread was observed exactly at the refractory part, the peculiar
morphology could be associated with the poor treatment re-
sponse observed in our patient.

In addition to DLBCL, intralymphatic spread of lymphoma
has been noted in primary cutaneous anaplastic large B cell
lymphoma [17, 18]. Based on morphology, we speculate that
intralymphatic spread could be either spreading of lymphoma
cells through lymphatic vessels or stasis of lymphoma cells in
peritumoral lymphatic vessels. Mechanisms such as
lymphangiogenesis and lymphocyte homing might be in-
volved; hence, this finding could result from changes in the
lymphoma cells themselves as well as remodeling of the mi-
croenvironment. The prognostic effect could be directly or
indirectly related to these changes.

In summary, we report relapsed DLBCL with mucosal
intralymphatic spread and CD5 expression. This rare case
broadens the spectrum of extranodal intralymphatic spread
in lymphomas/lymphoproliferative disorders.
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Fig. 6 Normal intestinal villus containing a lacteal duct surrounded by a
capillary network (a). During intralymphatic spread, the lacteal duct is
distended with lymphoma cells (b). In tissue sections, each villus contains
an involved lymphatic vessel surrounded by many uninvolved blood

vessels (c). In IVLBCL, a variable amount of lymphoma cells are
present in the capillaries (d). In tissue sections, each villus contains
many involved blood vessels, some with only few lymphoma cells (e)
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