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Abstract 
Orbital lymphangiomas are non encapsulated tumors and one of the most common vascular 
tumors in children. Surgery indicated for selected patients but complete resection of tumors 
is difficult due to their diffuse infiltration within adjacent tissues. Carbon dioxide, contact 
Nd:YAG lasers and percutaneous sclerotherapy as an alternative to surgical resection have 
variable success. Challenge continues to be to find a safe and effective therapeutic modality 
for this purpose. There are many data supporting a casual role for vascular endothelial 
growth factor (VEGF) in lymphangiogenesis. One possible strategy for treating orbital 
lymphangioma is to inhibit VEGF activity by competitively binding VEGF with a specific 
neutralizing anti-VEGF antibody. The vitreo-retinal service in the recent years enjoyed a high 
level of success in managing diabetic retinopathy, choroidal neovascularization, and 
neovascular glaucoma using anti-VEGF strategies. Efficacy and tolerability have been 
demonstrated for drugs targeting VEGF. We herein hypothesize that intralesional application 
of anti-VEGF agents such as pegaptanib, ranibizumab and bevacizumab are potentially useful 
for treating orbital lymphangioma and preventing its complications. Further investigations are 
needed to place this mode of treatment alongside orbital lymphangioma therapeutics. 
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Introduction 

Orbital lymphangiomas are benign hamartomatous 
orbital tumors that often become apparent in the 1st 

decade of life (1). Histologically, lymphangiomas 
are non encapsulated tumors, which consist of 
lymph-filled networks of vascular channels lined 
by attenuated endothelial cells (1).  
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Lymphangiomas can result in ocular 
emergencies due to either spontaneous or traumatic 
hemorrhage into the tumor space, leading to painful 
proptosis, compressive optic neuropathy, exposure 
keratopathy, increased intraocular pressure, and 
restrictive ocular motility. 

Although some cases of successful surgical 
excision have been reported (1), complete resection 
of lymphangiomas is difficult due to their diffuse 
infiltration and interwining with adjacent tissues, as 
well as their tendency to bleed. Systemic 
corticosteroid treatment has been reported to be an 
effective adjunct to surgery (2), but it may be 
ineffective as a sole agent (3).Carbon dioxide, 
contact Nd:YAG lasers and percutaneous 
sclerotherapy has been proposed as an alternative 
to surgical resection with variable success and 
sometimes undesirable results (4-7). Challenge 
continues to be to find a safe and effective modality 
of treatment for this purpose. 
 
The hypothesis 

In addition to angiogenesis, VEGF-A also induces 
proliferation of lymphatic endothelium, resulting in 
the formation of greatly enlarged and poorly 
functioning lymphatic channels. One possible 
strategy for treating orbital lymphangioma is to 
inhibit VEGF activity by competitively binding 
VEGF with a specific neutralizing anti-VEGF 
antibody. Regarding the crucial role of VEGF in 
lymphangiogenesis; we propose the hypothesis that 
intralesional administration of anti-VEGF 
compounds may be safe and an effective 
therapeutic option in orbital lymphangioma and can 
be a proper substitution for previous treatment 
modalities. 
 
 
Evaluation of the Hypotheses 

 
Our hypothesis should be tested in double blined 
randomized clinical tials. We propose the following 
ways to test this hypothesis: 1. Intralesional 
application of anti-VEGF in early stages of orbital 
lymphangioma and observation of the clinical 
course; 2. Intralesional application of anti-VEGF 
agents as an adjunct to other therapeutic modalities 
of orbital lymphangioma such as surgery. 

 
 

Discussion 
 

Most mammalian tissues are supplied by two 
interconnected but largely independent vascular 
systems, the one carrying blood and the other 
lymph. Much has been learned in recent years 
about the generation of the blood vasculature and 
the two distinct but overlapping processes that are 
responsible: vasculogenesis (de novo generation of 
blood vessels from primitive precursor cells as 
occurs in development) and angiogenesis 
(generation of new blood vessels from preexisting 
blood vessels (8-11). Vascular endothelial growth 
factor (VEGF-A) is a multifunctional cytokine that 
has essential roles in both processes (12-15). It 
mediates its several activities primarily through 
interaction with two receptor tyrosine kinases, 
VEGF receptor (VEGFR)-1 and VEGFR-2, that are 
selectively, though not exclusively, expressed on 
vascular endothelium (16). 

Several recent studies provided extensive 
evidence demonstrating that VEGF-A can regulate 
lymphangiogenesis as well (17,18-21). VEGFR-2, 
the major signaling receptor for VEGF-A, has also 
been shown to be expressed in lymphatic 
endothelial cells (22,23) and to promote lymphatic 
endothelial cells proliferation in vitro (19,24,25).  

Anti-VEGF is recommended by US food and 
drug administration as the first line for metastatic 
colorectal cancer (26). Recently, intravitreal 
injections of these agents such as ranibizumab, 
pegabtanib, and bevacizumab are successfully be 
used in the management of choroidal 
neovascularization, diabetic retinopathy, and 
neovascular glaucoma while self reporting of 
adverse effects of these injections did not show any 
increase in rate of potential ocular or systemic 
events (26-28). In contrast to previous agents, the 
other property of these anti-VEGF agents is their 
direct action on vascular receptors that will 
decrease the chance of any unexpected results (26). 

Taken together, these data indicate that an anti-
VEGF therapeutic approach may retard the growth 
of orbital lymphangiomas and limit the ophthalmic 
complication associated with spontaneous 
hemorrhage of these lesions. Further investigations 
are needed to place this mode of treatment for 
orbital lymphangioma.  
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