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Case Report
Lymphangiosarcoma of the jejunum in a 44-year-old 
man: report of a case and review of literature
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Abstract: Lymphangiosarcoma is a malignant tumor arising from lymphatic endothelial cells and has largely been 
abandoned in the current classification of endothelial neoplasms. Recently, lymphangiosarcoma has been resur-
rected by several novel markers for lymphatic endothelium available for immunohistochemistry. Here, we reported 
a new case of lymphangiosarcoma that was located in the Jejunum of a 44-year-old man. To our best knowledge, 
this is the first report of lymphangiosarcoma in small intestine with no known history of lymphedema, lymphaticmal-
formation or previous radiation.
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Introduction

Lymphangiosarcoma (LAS), by definition, arises 
from lymphatic endothelial cells and has largely 
been abandoned in the current classification of 
endothelial neoplasms. The concept of lym-
phangiosarcoma was firstly raised in 1948 by 
Stewart and Treves [1]. Since then it has been 
used to describe a rare malignant tumor that is 
most frequently associated with postmastec-
tomy lymphedema known as Stewart-Treves 
syndrome, or that arises in patients with long-
term congenital hereditary and non-hereditary 
lymphedema, radiation exposure or lymphatic-
malformation [2]. However, recent studies 
showed that this malignancy was not derived 
from lymphatic vessels, but from vascular 
endothelial cells [3]. Therefore, use of the term 
“lymphangiosarcoma” for lymphedema associ-
ated malignant tumor could be a misnomer and 
“hemangiosarcoma (AS)” might be more ap- 
propriate. Actually, morphologic diagnosis of 
LAS from AS is particularly difficult even for 
experienced pathologists because of the close 
histologic and embryogenetic relationship be- 
tween the two types of sarcomas. Besides, lym-
phatic differentiation is common in AS. There- 
fore, Enzinger and Weiss summarized that 
“Since it is usually impossible to determine 

which tumors display lymphatic versus vascular 
differentiation, all are referred to as angiosar-
coma, even those that arise in the setting of 
lymphedema” [4]. Only recently, however, lym-
phangiosarcoma has been resurrected by sev-
eral novel selective markers for lymphatic en- 
dothelium available for immunohistochemistry, 
including D2-40, Prox-1 and VEGFR-3 [5]. Here 
we reported a new case of lymphangiosarcoma 
located in the Jejunum.

Case report

A 44-year-old man with a history of smoking 20 
cigarettes a day on average for 17 years was 
the subject of this report. This patient firstly 
showed intermittent moderate pains around 
umbilicus in 2011 under no obvious induce-
ment, without radiating pain, nausea or vomit-
ing. However, colonoscopy examination was  
normal. In April 2012, he presented to our in- 
stitution with recurrence of abdominal pains 
accompanied with nausea and vomiting. After 
preliminary diagnosis of intestinal obstruction, 
he was improved with corresponding therapies 
and was discharged. However, two years later 
on March 21, 2014, the patient presented 
again with progressive and insufferable abdom-
inal pains without nausea or vomiting. Physical 
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and colonoscopy examination showed nothing 
abnormal, whereas enhanced abdominal com-
puted tomography (CT) showed obvious thick-
ening of focal small bowel wall (Figure 1). 
Therefore, the patient had a surgical operation. 
Serous ascites was observed during the opera-
tion. Ascites analysis revealed nothing abnor-
mal in the protein, specific gravity, total cell 
numbers, neutrophil, lymphocyte, nucleated 
cells and mesothelial cells. 

ly devoid of red blood cells, but with protein-
aceous fluid and, occasionally, lymphocytes. 
These channels were lined by hobnail endothe-
lial cells characterized by cuboidal cells with 
scant cytoplasm and apical nuclei protruding 
into the lumen (Figure 2D).

On immunohistochemistry, the tumor cells 
were reactive strongly and diffusely to D2-40 
(anti-podoplanin) (Figure 3A) and Prox-1 (pros-

Figure 1. The small intestine lesion on computed tomography (CT). A. Asym-
metric thickening of small intestine wall on plain CT image (arrows). B. Dy-
namic contrast CT showed markedly enhancement of small intestine wall 
(arrows).

Figure 2. The light microscopy examination of the sarcoma. A-C. The poorly-
differentiated areas; A. The tumor was composed predominantly of atypical 
epithelioid cells arranged in solid areas, with five to six mitotic figures per 
high-power field; B. Tumorous necrosis could be observed; C. Lymphocytic 
infiltrates were prominent. D. The well-differentiated areas. The tumor was 
composed of irregular interanastomosing channels largely devoid of red 
blood cells, but with proteinaceous fluid or lymphocytes.

A segment of Jejunum con-
taining the lesion was re- 
moved. For naked eye exami-
nation, there was an ulcer-
ative lesion of 9×3.5 cm2 in  
the mucosa of the Jejunum. 
The lesion with moderate tex-
ture had infiltrated into the 
serous membrane. The small 
intestinal wall was thickened.
There were several ascaris 
lumbricoides in the lumen. For 
light microscopy examination, 
tumor tissues were fixed in  
4% neutral-buffered formalde-
hyde solution (pH 7.0) and 
were routinely processed for 
paraffin embedding. Sections 
of 4 μm thickness were 
stained with hematoxylin and 
eosin. Histologic examination 
revealed a nonencapsulated 
tumor that had infiltrated from 
the intestinal mucosa to the 
serous membrane. This tumor 
was composed predominantly 
of atypical epithelioid cells 
arranged in solid areas, which 
was considered to be poorly 
differentiated (Figure 2A-C). 
The epithelioid cells had irreg-
ular round or oval nuclei with 
prominent nucleoli, abundant 
cytoplasm and indistinct cell 
borders (Figure 2A). Five to six 
mitotic figures per high-power 
field were observed (Figure 
2A). Tumorous necrosis (Fig- 
ure 2B) could be seen, and 
lymphocytic infiltrates (Figure 
2C) were prominent. In some 
areas considered as well-dif-
ferentiated, the tumor was 
composed of irregular inter-
anastomosing channels large-
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pero-related homeobox 1), (Figure 3B) but 
weakly and diffusely to VEGFR-3 (vascular 
endothelial growth factor receptor-3) (Figure 
3C). In addition, the tumor cells were also posi-
tive strongly and diffusely for endothelial mark-
ers CD31 (Figure 3D), focally for CD34 (Figure 
3E), but negative for pan-cytokeratin, CK20, 
CK5/6, EMA (epithelial membrane antigen), 
SMA (smooth muscle actin), actin, calretinin, 
mesothelin, CD21, LCA or S-100. Ki-67 immu-
nohistochemical staining demonstrated a pro-
liferative index of 60% in the neoplastic lym-
phatic endothelial cells (Figure 3F). On the 
basis of clinical, histologic, immunohistochemi-
cal findings, a final diagnosis of vascular sarco-
ma with prominent lymphatic differentiation, 
lymphangiosarcoma (LAS), was made. 

Discussion

Lymphangiosarcoma is an extremely rare mali- 
gnant tumor in humans arising from the lym-

Prox-1 is a nuclear transcription factor that 
plays a major role during embryonic develop-
ment, including differentiation of the lymphatic 
vasculature [10, 11]. Therefore, it is considered 
as a specific and sensitive lymphatic marker 
[12]. Further studies suggested Prox-1 could be 
used as a nuclear lymphatic marker in conjunc-
tion with other cytoplasmic antibodies for iden-
tifying lymphatic differentiation in vascular 
neoplasms. 

VEGFR-3 is another marker of lymphatic endo-
thelium. Genetic studies have demonstrated 
that VEGFR-3 plays essential roles in endothe-
lial cells during developmental lymphangiogen-
esis. It is the receptor for VEGFC, a cytokine 
important for the growth and differentiation of 
lymphatic endothelium. VEGFR-3 expression is 
switched on during blood to lymphatic endothe-
lial cell differentiation, and this process is 
known to require Prox-1 during development 
[13].

Figure 3. Different expressions of D2-40 (A), Prox-1 (B), VEGFR-3 (C), CD31 
(D), CD34 (E) and Ki-67 (F) in the sarcoma.

phatic endothelial cells of the 
lymph vessel. Morphologic 
diagnosis of lymphangiosarco-
mas from hemangiosarcoma 
is usually impossible, so pa- 
thologists have used the term 
hemangiosarcoma to encom-
pass both of them for many 
years. Only recently, antigens 
preferentially expressed by ly- 
mphatic endothelial cells in- 
cluding D2-40, Prox-1 and VE- 
GFR-3 have been discovered, 
which allow lymphangiosarco-
mas to be defined pathologi- 
cally. 

D2-40 is a monoclonal anti-
body that reacts with an 
oncofetal membrane antigen 
known as the M2A antigen [6], 
which is present in fetal germ 
cells of the testis as well as 
lymphatic endothelial cells se- 
lectively [7, 8]. Because of its 
high sensitivity and specifici- 
ty for lymphatic endothelium, 
D2-40 can be used in a rou-
tine diagnostic pathology exa- 
mination to evaluate whether 
a particular tumor growth 
involves the lymphatic sys-
tems [9].
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Studies showed that all the three markers are 
expressed in lymphatics of normal adult tis-
sues, whereas blood vessels usually express 
none of them [5]. So, they appear to be rather 
specific markers of lymphatic neoplasms [5].
Kahn et al concluded that a subset of heman-
giosarcomas can undergo at least partial dif-
ferentiation along the lymphatic endothelial 
lineage and could be classified as lymphangio-
sarcomas [8]. In 2011, Yu etc. reported the first 
true lymphangiosarcoma of the vocal cord 
defined by D2-40 immunohistochemistry and 
ultrastructural study [14].

A diagnosis of lymphangiosarcoma is common-
ly based on the history, clinical signs, histopath-
ological lesions and biological behavior of the 
tumor. In this patient described in the present 
report, the tumor cells were reactive strongly 
and diffusely to D2-40, Prox-1 and CD31, weak-
ly and diffusely to VEGFR-3, and focally to 
CD34. Combined with the clinical signs and his-
tological characteristics, a diagnosis of lym-
phangiosarcoma could be made. After opera-
tion, the patient did not receive any adjunctive 
therapy and died 8 months later at home, indi-
cating the lethal prognosis of this disease.

Lymphangiosarcomas are now treated with a 
multimodal approaches. Complete initial surgi-
cal resection is preferred treatment and radia-
tion is used as adjunctive treatment together 
with surgery or chemotherapy [15]. To date, it is 
not clear whether separating LAS from AS is 
clinically important and there are no specific 
therapies directed to LAS. But it is conceivable 
that reinstituting the term lymphangiosarcoma 
may provide more options for targeted therapy 
in the future.

In conclusion, this report described a 44-year-
old man with a history of repeated abdominal 
pains who was diagnosed as lymphangiosarco-
ma after operation. The distinct morphology 
and the expressions of the lymphatic endothe-
lial markers D2-40, Prox-1 and VEGFR-3 as well 
as serous ascites observed in the operation 
provide strong evidence that this neoplasm 
could be of lymphatic origin rather than of 
blood vessel origin. To our best knowledge, this 
is the first report of lymphangiosarcoma arising 
in small intestine with no known history of 
lymphedema, lymphatic malformation or previ-
ous radiation.
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