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ABSTRACT
Background: Vascular tumors and malformations, comprising a broad category of lesions often referred to as
vascular anomalies. Hemangioma, represents a variety of vascular lesions (both malformations and tumor), while
lobular capillary hemangioma is a common vascular lesion of the skin and mucous membranes that occurs mainly in
children and young adults. Lymphangiomas are malformations of the lymphatic system. At the level of light
microscopy the small lymphatics vessels may be similar to capillaries and sometimes are only tentatively identified by
the nature of their contents or by immunohistochemical staining procedure. This study aimed to assess the vascular
and lymphatic vessels density in benign vascular lesions using CD34 and D2-40 immunohistochemical markers.
Materials and Methods: Twenty two formalin-fixed paraffin-embedded tissue blocks of Hemangioma/vascular
malformation, thirty of lobular capillary hemangioma and another twenty of lymphangioma.
Results: Lymphatic vessel density expressed by D2-40 immunomarker was found in all cases with mean (24.01±14.74)
in lymphangioma ,for lobular capillary hemangioma it was (12.67±6.66) and for hemangioma was (9.77±6.82)
where as the mean of microvessel density count measured by CD34 immunomarker was (49.87±31.97) for lobular
capillary hemangioma , in hemangioma it was (37.42±23.40) and (25.90±12.23 ) for lymphangioma.
Conclusions: All vascular lesions are a mixture of blood and lymphatic vessels with different proportions,
hemangioma shows high percentage of blood vessels and lymphangioma shows high percentage of lymphatic
vessels.
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term ‘pyogenic granuloma’ to describe this
lesion.
Lymphangiomas are rare congenital tumors, with
up to 70% reported in the head and neck.
They are alienated into three types: cystic
(cystic hygroma), capillary, and cavernous.
Lymphangiomas report for approximately 25% of
all vascular neoplasms in children and
adolescents. About 25% of cervical cysts are
lymphangiomas. Differences between vascular
and lymphatic capillary endothelium can be
established by means of immunohistochemistry
with antibodies targeted against lineage-specific
substances, basal lamina, and pericytes.
D2–40
is
a
selective
monoclonal
immunohistochemical marker of lymphatic
endothelium in adult human tissue; it does not
stain vascular endothelium (4,5). CD34, a sensitive
marker for vascular epithelium was used to
evaluate microvessel density in numerous tissues
and intra-tumoral microvessel density (6).

INTRODUCTION
Vascular anomalies are heterogeneous group
of congenital lesions of abnormal vascular
development and may take place anywhere in the
body. There is a main distinction between a
vascular tumor, which grows by cellular
proliferation and a vascular malformation, which
represents a restricted defect in vascular
morphogenesis. Some of the lesions are a source
of esthetic problems, while some of them are
malignant; thus, the therapeutic approach is
variable (1). The pathophysiology of vascular
malformation, hemangioma and lymphangioma
are interconnected (2).
Hemangioma is a term that encompasses a
heterogeneous group of clinical benign vascular
lesions, which is a proliferating mass of blood
vessels that do not undergo malignant
transformation (3).
Lobular capillary hemangiomas are rapidly
growing, mostly exophytic lesions which may
ulcerate. Most lesions develop at sites of
superficial trauma; when seen early, it is a
solitary, bright red mass, some authors use the

MATERIALS AND METHODS
The sample is consisted of twenty two
formalin-fixed paraffin-embedded tissue blocks of
Hemangioma/vascular malformation, twenty of
lymphangioma and another thirty of lobular
capillary hemangioma.

(1) Master Student. Department of Oral Diagnosis, College of
Dentistry, University of Baghdad.
(b) Professor. Department of Oral and Maxillofacial Diagnosis,
College of Dentistry, University of Baghdad.

Oral Diagnosis

61

J Bagh College Dentistry

Vol. 29(2), June 2017

were stained with brown coloration as seen in
(Figures 1, 2 and 3).
In table 1, the mean±SD of LVD evaluated by
D2-40 immunomarker expression, according to
ANOVA test imploded between samples groups.
There was a high statistical significant difference
in the mean of expression of D2- 40 in
lymphangioma in comparison to pyogenic
granuloma and hemangioma (p=0.000).

The samples were obtained from the archives
of the department of Oral and Maxillofacial
Pathology/College of Dentistry/ University of
Baghdad and Al-Shaheed Ghazi Hospital/
Medical City / Baghdad dated from (1979 till
2015). After histopathological reassessment of
haematoxylin and eosin stained sections for each
block, an immunohisto-chemical staining was
performed using anti D2-40 monoclonal antibody
and anti CD34 monoclonal antibody, assessment
of LVD and MVD Based on the criteria of
Weidner (7).

Table 1: Description of statistics obtained by
immunohistochemistry of D2-40
D2-40
Lymphangioma
Pyogenic granuloma
Hemangioma
Total

RESULTS
D2-40 Expression
The immunostaning method of D2-40 was
applied to lymphangioma, hemangioma and
pyogenic granuloma, where the lymphatic vessels

Figure 1: Positive
lymphatic endothelium
expression of D2-40 in
hemangioma (400x)
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N Mean (LVD)
20
24.01
30
12.67
22
9.77
72
14.93

SD Sig.
17.74
6.66
0.000
6.82
12.23

Figure 2: Positive
lymphatic endothelium
expression of D2-40 in
lymphangioma (400x)

Figure 3: Positive
lymphatic endothelium
expression of D2-40 in
lobular capillary
hemangioma (400x).
Table 2: Description of statistics obtained by
immunohistochemistry of CD34

CD34 Expression
Table 2 shows the mean ±Sd of MVD
evaluated by CD34 expression as brown stained
blood vessels endothelial cells as seen in (Figures
4, 5 and 6), according to ANOVA test imploded
between groups found a statistical significant
difference (P=0.006).

Figure 4: Positive blood
vessels expression of
CD34 in hemangioma
(400x)
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CD34

N

Pyogenic granuloma
Hemangioma
Lymphangioma
Total

20
30
22
72

Figure 5: Positive blood
vessels expression of
CD34 in lymphangioma
(200x)
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Mean
(LVD)
49.87
37.42
25.90
39.41

SD

Sig.

31.97
23.40
0.006
12.23
26.80

Figure 6: Positive blood
vessels expression of CD34
in lobular capillary
hemangioma (400x)
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According to post hoc test, whereas multiple
comparisons was made between hemangioma,
lymphangioma and pyogenic granuloma with
different markers, a highly significant difference
was found between D2-40 expression in
hemangioma and in lymphangioma (0.000), and
the same result found between pyogenic
granuloma and lymphangioma (0.001).
While a significant difference is found
between CD34
marker
expression in
lymphangioma and hemangioma (0.002).Details
explained in (Table 4).

Table 3 shows the mean difference of
lymphatic vessels density ( LVD ) measured by
expression of D2-40 immunohistochemical
marker subtracted from microvessels density
(MVD) measured by expression of CD34
immunohistochemical marker. It also shows the
percentage of lymphatic and blood vessels in
hemangioma,
pyogenic
granuloma
and
lymphangioma.
As
lymphangioma
is
predominantly composed of lymphatic vessels
(92.7%) while hemangioma predominantly
composed of blood vessels (73.8%).

Table 3: Mean difference of LVD from MVD and the percentage of lymphatic and blood vessels
in hemangioma, pyogenic granuloma and lymphangioma
Groups
Pyogenic
Granuloma
Hemangioma
Lymphangioma

Mean difference
LVD from MVD

Percentage of
blood vessels

Percentage
of lymphatic
vessels

74.6%

25.4%

73.8%

26.2%

7.3%

92.7%

(49.87)-(12.67)
=37.2
(37.42)-(9.77)
=27.65
(25.90)-(24.01)
=1.89

Table 4: Multiple statistical comparisons by post hoc test
Dependent
variable
d240

cd34

Mean
S.E.
difference

Sig.

Lymphangioma
pyogenic
Lymphangioma
Pyogenic

-14.23
-2.89
11.34

3.38 .000**
3.07 .349ND
3.15 .001**

Lymphangioma
pyogenic

11.52

7.80 .144ND

Hemangioma

Hemangioma

-12.44 7.09 .084ND
Lymphangioma
Pyogenic
-23.96 7.29 .002*
ND=non significant, **highly significant (P ≤ 0.001), *significant difference (p ≤ 0.05)

cases. Our result agree with Fukunaga (8) and
Galambos and Nodit (9) whose found 100%
positivity of D2-40 expression in lymphangioma,
however it disagree with Fukunaga (8) finding of
D2-40 in other vascular lesion. While our result
disagrees with Bhawan et al. (10) whose observed
a variable staining of lymphangiomas to D2-40.
The source of this discrepancy according to them
may be that some of the cases that were
diagnosed as lymphangiomas were actually
hemangiomas.
This may not be uncommon, as several
studies have indicated that it is difficult to
distinguish lymphatic channels from venules or
capillaries histomorphologically.
Also, the results revealed strong positive
CD34
expression in lobular
capillary
hemangioma and hemangioma that agree with
North (11) who stated that the endothelial cells of
hemangioma immunoreact positively for normal

DISCUSSION
Vascular tumors are heterogeneous groups of
disease with biological behavior which ranging
from a hamartomatous growth to frank
malignant.
This study aims to define the type
of vascular tissue in three benign tumors:
hemangioma, lymphangioma, lobular capillary
hemangioma and assessment of those tumors by
using D2-40, CD34, immunohistochemical
markers to identify the proportions of lymphatic
and vascular vessels in those tumors.
In this study, two important parameters were
considered concerning with behavior of vascular
tumor namely (LVD, MVD) the assessment was
done by using D2-40, CD34 immunomarkers
respectively.
This study assessed the expression of D2-40
in benign vascular lesion, the results revealed
positive D2-40 expression in all lymphangioma

Oral Diagnosis

63

J Bagh College Dentistry

Vol. 29(2), June 2017

Assesment of Vascular

2. Kumar KS, Jha PK, Sinha RK, Kumar P. Oral
Lymphangioma: A review. 2012
3. Dilsiz A, Aydin T, Gursan N. Capillary hemangioma
as a rare benign tumor of the oral cavity: a case
report. Cases J 2009; 9: 8622.
4. Arigami T, Natsugoe S, Uenosono Y, Arima H,
Makati Y, Ehi K, Yanagida S, Ishigami S, Hokita S,
Aikou T. Lymphatic invasion using D2-40
monoclonal antibody and its relationship to lymph
node micrometastasis in PN gastric cancer. British J
Cancer 2005; 93: 688-93.
5. Miller RT. Utility of immunostains for D2-40 in
diagnostic
pathology.
The
Focus
Immunohistochemistry 2005: 1-2.
6. Folkman J. Fighting cancer by attacking its blood
supply. Scientific American 1996; 275(3):150-6.
7. Weidner N, Semple JP, Welch WR, Folkman J.
Tumor angiogenesis and metastasis—correlation in
invasive breast carcinoma. New England J Med
1991; 324(1):1-8.
8. Fukunaga M. Expression of D2-40 in lymphatic
endothelium of normal tissues and in vascular
tumours. Histopathol 2005; 46(4): 396-402.
9. Galambos C, Nodit L. Identification of lymphatic
endothelium in pediatric vascular tumors and
malformations. Pediatric and Developmental Pathol
2005; 8(2):181-9.
10. Bhawan J, Silva C, Taungjaruwinai WM.
Inconsistent immunohistochemical expression of
lymphatic and blood endothelial cell markers in
cutaneous lymphangiomas. J Cutaneous Pathol 2013;
40(9): 801-6.
11. North PE. Pediatric vascular tumors and
malformations. Surgical Pathology Clinics 2010;
3(3): 455-94.
12. Kang YH, Byun JH, Choi MJ, Lee JS, Jang JH, Kim
YI, Park BW. Co-development of pyogenic
granuloma and capillary hemangioma on the alveolar
ridge associated with a dental implant: a case report.
J Med Case Rep 2014; 8: 192.
13. Gnepp DR. Diagnostic surgical pathology of the
head and neck. 2nd ed. Philadelphia: Elsevier Health
Sciences; 2009.
14. Yuan K, Jin YT, Lin MT. The detection and
comparison of angiogenesis-associated factors in
pyogenic granuloma by immunohistochemistry. J
Periodontol 2000; 71(5): 701-9.

endothelial markers of the blood vasculature,
such as CD34, and disagree with Kang et al. (12)
whom explained that
in the pyogenic
granuloma portion, CD34 was almost negatively
detected, according to them this is due to
heterogeneous characteristics of the lesion.
Also In this study we have observed CD34
positive expression in lymphangioma Similar
results obtained in previous studies which were
explaining Endothelial markers (factor VIII,
CD31, CD34, and Ulex) expression by
endothelial cells in both hemangiomas and
lymphangiomas (13).
The obvious capillary growth (hyper plastic
granulation tissue) in lobular capillary
hemangioma suggests that there should be a
strong activity of angiogenic potential (14). This
agreed with the finding of our study which found
that CD34 expression being higher in lobular
capillary
hemangioma
explaining
the
proliferative nature of that lesion.
D2-40 immunomarker expression was
detected in lymphangioma, hemangioma and in
lobular capillary hemangioma in different
percentage and density. Although lymphangioma
predominantly composed of lymphatic vessels
detected by D2-40, however lymphangioma also
containing
vascular
vessels.
Similarly,
hemangioma although predominantly showed
blood vessels however it was also containing
lymphatic vessels.
This proved that all vascular lesions are a
mixture of blood and lymphatic vessels with
different proportions hemangioma show high
percentage of blood vessels while lymphangioma
shows high percentage of lymphatic vessels.
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اﻟﻤﺴﺘﺨﻠﺺ

أن ﻣﺼﻄﻠﺢ اﻷورام اﻟﻮﻋﺎﺋﯿﺔ.  اﻷورام واﻟﺘﺸﻮھﺎت اﻟﻮﻋﺎﺋﯿﺔ ﺗﻤﺜﻞ ﻣﺠﻤﻮﻋﺎت واﺳﻌﺔ ﻣﻦ اﻟﻶﻓﺎت ﻏﺎﻟﺒﺎ ﯾﺸﺎر اﻟﯿﮭﺎ ﺑﺎﻷوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ اﻟﺸﺎذة: اﻟﺨﻠﻔﯿﺔ
 اﻷورام اﻟﻮﻋﺎﺋﯿﺔ اﻟﺸﻌﺮﯾﺔ اﻟﻤﻔﺼﺼﺔ ھﻲ أورام اﻻوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ.ﺗﺴﺘﺨﺪم ﻋﺎدة ﻟﺸﺮح ﻣﺠﻤﻮﻋﺔ ﻣﺘﻨﻮﻋﺔ ﻣﻦ اورام اﻻوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ واﻟﺘﺸﻮھﺎت اﻟﺨﻠﻘﯿﺔ
ﻋﻨﺪ ﻣﺴﺘﻮى اﻟﻔﺤﺺ. اﻣﺎ اﻷورام اﻟﻠﻤﻔﯿﺔ ﻓﮭﻲ اﻟﺘﺸﻮھﺎت اﻟﺘﻲ ﺗﺤﺪث ﻓﻲ اﻟﻨﻈﺎم اﻟﻠﻤﻔﻲ.اﻟﺘﻲ ﺗﺼﯿﺐ أﻷﻏﺸﯿﺔ اﻟﻤﺨﺎطﯿﺔ واﻟﺠﻠﺪﯾﺔ ﻋﻨﺪ اﻻطﻔﺎل واﻟﺸﺒﺎب
ﺑﺎﻟﻤﺠﮭﺮ اﻟﻀﻮﺋﻲ ﻓﺄن اﻻوﻋﯿﺔ اﻟﻠﻤﻔﯿﺔ اﻟﺪﻗﯿﻘﺔ ﺗﻜﻮن ﻣﺸﺎﺑﮭﮫ ﻟﻸوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ اﻟﺪﻗﯿﻘﺔ وﻓﻲ ﺑﻌﺾ اﻻﺣﯿﺎن ﯾﻤﻜﻦ ﺗﻤﯿﺰھﺎ ﻓﻘﻂ ﺑﻮاﺳﻄﺔ طﺒﯿﻌﺔ ﻣﺤﺘﻮاھﺎ او
.ﺑﻮاﺳﻄﺔ اﺳﺘﺨﺪام اﻟﻔﺤﺺ اﻟﻤﻨﺎﻋﻲ اﻟﻨﺴﯿﺠﻲ اﻟﻜﯿﻤﯿﺎﺋﻲ
 ﺗﮭﺪف ھﺬه اﻟﺪراﺳﺔ ﻟﺘﻘﯿﯿﻢ ﻛﺜﺎﻓﺔ اﻷوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ و اﻟﻠﻤﻔﺎوﯾﺔ ﻓﻲ اورام اﻻوﻋﯿﺔ اﻟﺤﻤﯿﺪة وﻗﺪ ﺗﻢ ذﻟﻠﻚ ﺑﺈﺟﺮاء اﻟﻔﺤﻮﺻﺎت اﻟﻤﻨﺎﻋﯿﺔ اﻟﻨﺴﯿﺠﯿﺔ:اﻷھﺪاف
CD34 ,D2-40 اﻟﻜﯿﻤﯿﺎﺋﯿﺔ
 ﻋﯿﻨﺔ ﻟﻠﻮرم اﻟﻮﻋﺎﺋﻲ اﻟﺸﻌﺮﯾﺔ30  ﻋﯿﻨﺔ ﻟﻠﻮرم اﻟﻮﻋﺎﺋﻲ ﻣﻌﺎﻟﺞ ﺑﺎﻟﻔﻮرﻣﺎﻟﯿﻦ واﻟﻤﻐﻤﻮر ﺑﺎﻟﺒﺎراﻓﯿﻦ و22 ﻓﻲ ھﺬه اﻟﺪراﺳﺔ:اﻟﻤﻮاد وطﺮاﺋﻖ اﻟﻌﻤﻞ
.  ﻋﯿﻨﺔ اﺧﺮى ﻟﻠﻮرم اﻟﻠﻤﻔﻲ ﺟﻤﻌﺖ ﻣﻦ ارﺷﯿﻒ اﻟﻤﺨﺘﺒﺮات ﺗﻀﻤﻨﺖ ﺧﻼل ھﺬه اﻟﺪراﺳﺔ20 اﻟﻤﻔﺼﺺ و
( ﺑﺎﻟﻨﺴﺒﺔ24.01±14.74)  ﻗﺪ وﺟﺪت ﻓﻲ ﻛﺎﻓﮫ اﻟﺤﺎﻻت وﺑﻤﻌﺪلD2-40  ان ﻛﺜﺎﻓﺔ اﻻوﻋﯿﺔ اﻟﻠﻤﻔﺎوﯾﺔ واﻟﻤﻮﺿﺤﺔ ﻣﻦ ﺧﻼل اﻻﺟﺴﺎم اﻟﻤﻨﺎﻋﯿﺔ:اﻟﻨﺘﺎﺋﺞ
وﻛﺎن ﻛﺜﺎﻓﺔ. (9.77±6.82)( ﻟﻸورام اﻟﻮﻋﺎﺋﯿﺔ اﻟﺸﻌﺮﯾﺔ اﻟﻤﻔﺼﺼﺔ وﺑﺎﻟﻨﺴﺒﺔ ﻟﻸورام اﻟﻮﻋﺎﺋﯿﺔ ﻓﻜﺎن اﻟﻤﻌﺪل12.67±6.66)ﻟﻸورام اﻟﻠﻤﻔﯿﺔ ﺑﻤﻌﺪل
( ﻟﻸورام اﻟﻮﻋﺎﺋﯿﺔ اﻟﺸﻌﺮﯾﺔ49.87±31.97) ﻗﺪ وﺟﺪت ﻓﻲ ﺟﻤﯿﻊ اﻟﺤﺎﻻت وﺑﻤﻌﺪلCD34 اﻻوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ اﻟﻤﻮﺿﺤﺔ ﻣﻦ ﺧﻼل اﻻﺟﺴﺎم اﻟﻤﻨﺎﻋﯿﺔ
. ( ﺑﺎﻟﻨﺴﺒﺔ ﻟﻸورام اﻟﻠﻤﻔﯿﺔ25.90±12.23)( ﻟﻸورام اﻟﻮﻋﺎﺋﯿﺔ37.42±23.40)اﻟﻤﻔﺼﺼﺔ
اﻻورام اﻟﺪﻣﻮﯾﺔ ﺗﻈﮭﺮ ﻧﺴﺒﺔ ﻋﺎﻟﯿﺔ ﻣﻦ اﻻوﻋﯿﺔ, ﺟﻤﯿﻊ اﻻورام اﻟﻮﻋﺎﺋﯿﺔ ھﻲ ﻋﺒﺎرة ﻋﻦ ﺧﻠﯿﻂ ﻣﻦ اﻻوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ واﻟﻠﻤﻔﯿﺔ ﺑﻨﺴﺐ ﻣﺘﻔﺎوﺗﺔ:اﻻﺳﺘﻨﺘﺎﺟﺎت
.اﻟﺪﻣﻮﯾﺔ ﺑﯿﻨﻤﺎ ﺗﻈﮭﺮاﻻورام اﻟﻠﻤﻔﺎوﯾﺔ ﻧﺴﺒﺔ ﻋﺎﻟﯿﺔ ﻣﻦ اﻻوﻋﯿﺔ اﻟﻠﻤﻔﺎوﯾﺔ
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