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Abstract Introduction Lymphangioma is a rare congenital vascular malformation of the head
and neck region isolated from the systemic circulation. It has a benign etiology, and
represents 1–3% of all orbital tumors. These hamartomas often present in the pediatric
population with a slightly female predilection. They have a lymphocytic composition,
and may increase in size with episodes of viral infection, causing proptosis.
Discussion The management of this lesion is controversial, hardly curative, and
depends on the clinical presentation. The treatment options include partial surgical
resection of the major cyst, needle aspiration, surgical debulking, systemic steroids,
sildenafil, intralesional injection of the sclerosing agents, and local radiotherapy.
Case Report In the present report, we describe an uncommon case of lymphangioma
in a 6-year-old female who was first submitted to neurosurgery for tumor resection and
received sildenafil therapy later, with promising results.
Conclusion The treatment of orbital lymphangiomas remains a controversial topic,
and the use of sildenafil along with needle aspiration and microsurgical removal is a
viable option of treatment. However, many issues, such as the ideal duration of the
therapy, the dosage regimen and the recurrence rate, still remain unclear. Our case
report adds promising data on this pathology, even though larger trials are needed to
properly elucidate the remaining questions.
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Resumo Introdução Linfangioma é uma malformação vascular rara congênita da cabeça e da
região cervical isolada da circulação sistêmica. Apresenta uma etiologia benigna e
representa 1–3% de todos tumores orbitais. Estes hematomas geralmente se apre-
sentam na população pediátrica com uma pequena predileção pela população
feminina. Têm uma composição linfocítica e podem aumentar em tamanho com
episódios de infecções virai causando proptose.
Discussão O manejo destas lesões é controverso, dificilmente curativo e depende na
apresentação clínica. Opções de tratamento compreende ressecção cirúrgica parcial
do cisto de maior volume, aspiração por agulha de punção, redução cirúrgica,
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Introduction

Lymphangioma is a rare congenital vascular malformation
of the head and neck region isolated from the systemic
circulation.1 It has a benign etiology, and represents 1–3% of
all orbital tumors.2 These hamartomas often present in the
pediatric population with a slightly female predilection.
They have a lymphocytic composition, and may increase in
size with episodes of viral infection, causing progressive
proptosis.2–4 The management of this lesion is controver-
sial, hardly curative, and depends on the clinical presenta-
tion. The treatment options include partial surgical
resection of the major cyst, needle aspiration, surgical
debulking, systemic steroids, sildenafil, intralesional injec-
tion of the sclerosing agents, and local radiotherapy.5–7 In
the present study, we describe an uncommon case of
lymphangioma in a 6-year-old female who was first sub-
mitted to neurosurgery for tumor resection and received
sildenafil therapy later.

Case Report

A 6-year-old female patient presented to the neurosurgery
department referring right eye redness. She did not have any
knowncomorbidities orallergies. Thepatient’s father reported
the symptoms had been present for approximately ten
months, and had had an insidious and progressive course
during this period. Upon examination, the patient’s eyelids,
extra ocular movement and pupillary, as well as consensual
light reflex were preserved, the cornea had no signs of
inflammatory reaction, and there was tarsal-conjunctival
hyperemia. A magnetic resonance imaging (MRI) exam of
thehead andorbit revealed a largemultiloculatedmass lesion,
the presence of subtle septations inside the right orbit, infero-
lateral eyeball displacement, and slight stretch of the optic
nerve’s extrinsic muscles (►Fig. 1). The lesion partially sur-
rounded the optic nerve, and had dimensions of 3.4 cm x
2.2 cm x 3.2 cm. It had no significant contrast enhancement,
and an apparently liquid content. The patient was further
investigated and submitted to a biopsy of the retro-orbital
tissue, which confirmed the diagnosis of lymphangioma. The

initial management indicationwas amicrosurgical procedure,
with posterior pharmacological therapy. A right modified
fronto-orbitozygomatic craniotomy approach was the choice
for accessing theorbit,with special attention to roofand lateral
wall removal (►Fig. 2). The tumor was properly identified
with posterior cystic dissection and removal of the solid
component, as well as drainage of the fluid contents of the
cystic portions of the lesion. After surgery, hydrocortisone (2.5
mg/kg/day for 3 days) and sildenafil were prescribed, initially
inadose of0.5mL/Kgofbodymassweight, taken3 times aday,
later increasing the dose to 1mL/Kg (2.5mg/mL) of bodymass
weight, and then increasing thedoseupto10 mg3 timesaday,
according to EuropeanMedicine Agency (EMA) protocols. The
patient evolved satisfactorily in the postoperative period,with
preservation of visual acuity and ocular motility, and signifi-
cant improvement of the right-sided proptosis.

Discussion

Lymphangiomas display a singular combination of clinical,
radiologic and histopathological features. The patients may
present with either slowly progressive symptoms, or sudden
pain and tumor enlargement precipitated by an acute
hemorrhage.8Wright et al1 reported that the most prevalent
manifestation in patients is mass effect (42%), followed by
hemorrhage (37%), ocular motility changes (28%), and prop-
tosis (15%). In advanced stages of the disease, the patients
may also develop ophthalmoplegia and amaurosis.9 Histo-
pathologically, the orbital lymphangioma is a cystic non-
capsulated lesion with irregular thin-walled vascular chan-
nels (►Fig. 3), not proliferative, and with an attenuated
endothelial layer and collections of lymphocytes. The cyst
is classified as microcystic or macrocystic when it is smaller
or greater than 10 mm in diameter respectively.1

Thepathogenesis of thesetumors remainsunclear. Recently,
newadvances on the understanding of lymphatic biology have
suggested the role of lymphangiogenesis dysregulation in the
development of this tumor.10 Angiopoietin 2, forkhead box
protein C2 (FOX C2), lymphatic vessel endothelial hyaluronan
receptor 1 (LYVE 1), prospero homeobox 1 (PROX1),

esteroides sistêmicos, Sildenafil, administração intralesional de agentes esclerosantes,
e radioterapia local.
Relato de Caso No presente relato, descrevemos um caso incomum de linfangioma
em uma paciente feminina de seis anos de idade, inicialmente submetida a procedi-
mento neurocirúrgica para ressecção tumoral, com posterior terapia com Sildenafil,
apresentando resultados promissores.
Conclusão O tratamento de linfangiomas de órbita permanece um tópico contro-
verso, e o uso de Sildenafil em conjunto com aspiração por agulha de punção e
ressecção microcirúrgica é uma opção viável de tratamento. Entretanto, muitas
quesitos tais como tempo de terapia, regime de dose e taxa de recorrência perma-
necem incertos. Nosso relato de caso contribui com dados promissores referente a esta
patologia, ainda que ensaios maiores são necessários para elucidação apropriada
acerca das questões pendentes.
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podoplanin and vascular endothelial growth factor C (VEGF-C)
are some of the gene products critical to lymphatic embryo-
genesis.11 Genetic disorders that possibly correlate with lym-
phangiomas at different sites havebeen reported aswell. These
include neurofibromatosis type 1,12 Klippel-Trenaunay syn-
drome,13 and tuberous sclerosis complex.14 Orbital lymphan-
gioma was related in association with persistent fetal
vasculature15 and retinal and iris malformations,16 among
other vascular system abnormalities.

Several imagingmethodsmay suggest the diagnosis of the
tumor. Ultrasonography reveals a nonspecific irregular
orbital lesion with low internal reflectivity, and has a rele-
vant role mainly in young children.2 Contrast-enhanced
computed tomography (CT) may show the presence of
calcifications within the lesion, and provides useful informa-
tion on the condition of the orbital wall, enabling the
appropriate surgical resection. Magnetic resonance imaging
is the best method to evaluate soft tissues and identify cystic
fluid levels corresponding to hemorrhages of distinct ages.
Old bleedings appear hyperintense in T1- and T2-weighted
images, and recent ones appear hypointense.10,11

Although there are many treatment modalities for orbital
lymphangiomas currently available, there is not a well-
established one. Furthermore, it is not completely defined
if asymptomatic patients should be submitted to any sort of
procedure. Spetzler et al12 concluded it is difficult to justify

early intervention in asymptomatic patients given thebenign
biology and high likelihood of recurrence of these lesions.
Most authors agree intervention is required when there is
visual impairment, severe pain secondary to intraorbital
hypertension, repeated hemorrhagic episodes or significant
cosmetic deformity.6,7,13 Total removal of lymphangiomas
without orbit exenteration represents a surgical challenge
because they tend to infiltrate into the orbital structures, and
may result in severe bleeding during the procedure. There-
fore, the goal of the surgery is rather to prolong the disease-
free survival time and offer to the patient an improvement in
quality of life. The pterional craniotomy is one of the
most-often used routes to access the lesion. Alternatively, a
modified frontotemporal orbitozygomatic approach may
also be performed, as it was done in our patient. This
approach allows for an adequate exposure of the superior
and lateral orbital walls and reduces the need for retraction
and manipulation of the orbital contents.8,12 Other treat-
ment options are subtotal resection14, sclerosing agents, as
OK-43215 or sodium morrhuate,16 as well as fractionated
β-irradiation, but this may carry a unwanted risk of optic
nerve damage. Moreover, percutaneous needle aspiration
can be executed with a significant recurrence rate.6 The
benefit of sildenafil for the management of cystic lymphatic
anomalies was first described by Swetman et al.5 This drug
inhibits phosphodiesterase-5, and produces vasodilation

Fig. 1 A and C: preoperative T2-weighted image (T2WI) MRI showing a large left intraorbital multiloculate lesion, with solid and cystic
components. B and D: postoperative T2WI MRI showing reduction in volume of the lesion, with diminished proptosis.
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followed by relaxation of the smooth muscles, cystic
decompression and normalization of endothelial dysfunc-
tion, leading to lymphatic vasculature dilation and to the
opening of the lymphatic spaces, potentially producing a
decrease in lymphangioma volume and, therefore, raising
the question about the further potential roles of sildenafil

in other vascular pathologies. We found only one other
report in the literature of two cases in which sildenafil
was used specifically for orbital lymphangiomas.
Both case studies showed an improvement in lesion size
and symptoms, and had no adverse effects during the
follow-up period.17

Fig. 3 A and B: histopathology of the infraorbital mass, with hemangyomatose appearance, depicting different sized vessels with blood cells and
different staged hemorrhagic content, without any cell atypia.

Fig. 2 A and B before and after the removal of the orbital roof and lateral wall, with a modified frontoorbitozygomatic approach. C and D the
extension of bony removal may be seen respectively in the outer and inner sides of the bone flap.
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Conclusion

Sildenafil may be a viable non-invasive option for the treat-
ment of orbital lymphangiomas, along with needle aspira-
tion and microsurgical removal. However, many issues, such
as the ideal duration of the therapy, the dosage regimen and
the recurrence rate still remain unclear. Our case report adds
promising data on this tumor, even though larger trials are
needed to properly elucidate the remaining questions.
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