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Abstract

The classification of hemangiomas and vascular malformations by Mulliken and Glowacki 1982, based on endothelial characterization,
resulted in a systematized and standardized description and assessment of vascular lesions. The next step based on this
classification, the development of a causal and differentiated therapy, has not been accomplished, as the various treatment protocols
still applied show. The increased knowledge about endothelial changes, angiogenesis, anti-angiogenesis and hematopoiesis allows a
more specific insight into the development. Nowadays it has been assumed that embryologic development of both hematopoietic and
endothelial cell lines are based on the same progenitor cell, the hemangioblast, and that differentiation starts at that point.

The aim of this retrospective study was to analyze the distribution of hematopoietic and endothelial cells and progenitor cells of oral
hemangiomas in a collective of children, and to conclude the formation and maturation of the lesions.

The specimens of 20 oral hemangiomas (12 cavernous and 8 capillary) were analyzed. The age of the children at the time of excision
was one to eight years. The formalin-fixed and paraffin-embedded specimens were stained immunohistochemically for specific surface
cell markers. Proliferation activity was demonstrated by using MIB-1. Antibodies used for this study were CD 31, FLK-1/KDR and VE-
Cadherin as markers for endothelial cells, and CD 34, CD 45 and TER 119 as markers for hematopoietic cells. The staining activity was
determined by semiquantitative analysis of five at random chosen hot spots of each lesion.

The results showed MIB-1+ staining in all cases demonstrating proliferation activity and excluding resting embryologic malformations.
The analysis of cell specific constellations of markers showed 47% angioblasts (CD 31+, FLK-1/KDR+, VE-Cadherin+), 30%
hemangioblasts (CD 31+, FLK-1/KDR+, VE-Cadherin+, CD 34+, CD 45-), 9% hematopoeitic progenitor cells (FLK-1/KDR+, CD 45+, VE-
Cadherin-), 1% non-defined cell line; 13% could not be assigned to one of this groups. The capillary group showed more
hematopoietic progenitor cells than the cavernous group. Overall, the endothelial cells seem to be dominant over the hematopoietic
cells in oral hemangiomas in infancy. Therefore an intralesional local antiangiogenic therapy in cases of growing and unoperable
hemangiomas is conceivable.

Introduction

The classification of hemangiomas and vascular malformations by Mulliken and Glowacki in 1982 (4) based on endothelial
characteristics, led to systematized and standardized description and assessment. Although the knowledge of angiogenesis,
vasculogenesis, hematopoiesis and endothelial changes in hemangiomas increased over the last years (1,3) no standardized therapy
protocol for true vascular tumors has been developed (2).

Objective

The aim of this study was to compare the distribution of surface markers for hematopoietic and endothelial cell lines in tissues of oral
hemangiomas obtained from a collective of operated children and to conclude the formation and maturation of the lesions.

Material and Methods

In this retrospective study specimens of 20 oral hemangiomas (12 cavernous and 8 capillary) were analyzed. All were positive for MIB-
1/ KI 67 (proliferation marker) and categorized into true and active tumors excluding resting embryologic malformations. The age of
the patients at the time of surgery was one to eight years. The formalin-fixed and paraffin-embedded specimens were cut and stained
immunohistochemically using five different monoclonal antibodies for endothelial or hematopoietic surface markers (Table 1).



endothelial markers  

VE-Cadherin endothelial cell adhesion molecule
CD 31 (PECAM-1) endothelial cell adhesion molecule
FLK-1/KDR VEGF receptor 1

hematopoietic markers  
CD 34 hematopoietic progenitor cells
CD 45 leucocyte common antigen
TER 119 erythroid cells
tab.1:List of antibodies used in the study

The staining activity was determined by semiquantitative analysis of five randomly chosen hot spots of each lesion. According to the
table of Nishikawa (5) cells were assigned to one of the groups defined by the combination of their surface markers (Table2).

Results

cavernous hemangiomas    capillary hemangiomas

fig.1: CD 31 staining

fig.2: FLK-1/KDR staining

fig.3: CD 34 staining

The overall expression rate of the endothelial markers CD31 and FLK/KDR as well as VE-Cadherin and CD34 in the capillary group was
higher than that of the hematopoietic markers. Analysis of cell- specific constellations of markers showed:

47% angioblasts
30% hemangioblasts and /or hemangiogenic angioblasts
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9% hematopoietic progenitor cells
2% eryhtroide cells
1% cell lineage unknown
11% could not be assigned to one of these groups

The capillary group showed more hematopoietic progenitor cells than the cavernous group.

Discussion and Conclusions

In this study the proof of endothelial markers was predominant and a large amount of precursor cells demonstrated. Hemangioblast,
postulated by many authors (6, 7), could not be distinguished morphologically. It should be considered as a functional intermediate
stage in cell differentiation which can be identified by its specific combination of surface markers. Using immunohistochemical staining
other cell lines could also be recognized and assessed by the appearence or non-appearence of markers.

On the basis of this differentiation of hemangiomas in favour of endothelial cell lines a cell-specific therapy by local intralesional
application of anti-angiogenic substances in cases of growing and inoperable hemangiomas in early childhood is conceivable.
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