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Abstract
Aim—To evaluate retrospective data on
the clinical findings, histological features,
radiological diagnosis, and management
outcomes in orbital lymphangioma.
Methods—Data on 26 orbital lymphangi-
oma patients managed over 16 years were
re-evaluated. The computed tomograph
and magnetic resonance scans and histo-
logical slides were reviewed. Parametric
techniques were used to assess correla-
tions among clinical, radiological, and
histopathological factors.
Results—At presentation proptosis was
present in 85%, ptosis in 73%, and restric-
tive eye movements in 46% of patients.
The accuracy of the initial radiology
interpretations was 77%. 24 cases required
one or more surgeries. The mean follow
up was 9.2 years (range 1–14 years). 58% of
patients developed recurrences. In cases
that recurred, motility restriction was sig-
nificantly more frequent at initial exam-
ination than cases without recurrence
(p<0.05). After therapy, 75% of patients
were satisfied with their visual function
and cosmetic appearance.
Conclusions—Conservative management
of orbital lymphangioma with multiple
partial resections may achieve satisfac-
tory results.
(Br J Ophthalmol 1999;83:76–80)

Lymphangiomas are benign hamartomatous
tumours usually diagnosed in early
childhood.1–6 About 20% of these tumours
involve the orbit and ocular adnexa; they
account for less than 2% of orbital biopsies.1 6 7

Clinically, lymphangiomas usually present
with a slowly progressive proptosis, displace-
ment of the globe, ptosis, and restriction of eye
movements; rarely focal lesions may remain
asymptomatic.5 6 8–10 Spontaneous intraorbital
haemorrhage may cause acute proptosis, com-
pressive optic neuropathy, and loss of the
vision.1–3 5 8 In children who developed marked
ptosis deprivation amblyopia may develop.

The nature of these hamartomas is uncer-
tain, some are in continuity with the venous
circulation; rarely, they can be associated with
an arteriovenous malformation.2 11–14 Most do
not have radiological evidence of a vascular
connection. Several authors have questioned
the validity of the term orbital lymphangioma
and believe that all of these tumefactions are
variants of venous malformations.2 11–14

Management of orbital and adnexal lym-
phangioma can be challenging. In sympto-
matic patients the infiltrative, diVuse nature of
the lesion usually allows only a partial

resection.1–3 5 15–17 In this study, we analysed
clinical features, radiological findings, histo-
pathological variables, and treatment results.

Patients and methods
Twenty six patients with classic orbital lym-
phangiomas that were managed at the Ocular
Oncology Unit, University of California, San
Francisco, between 1980 and 1996 were
included in this study. All patients were evalu-
ated and managed by one physician (DHC).
We excluded patients if they had less than 1
year follow up or those with clinical or
radiological evidence of either a venous or
arteriovenous malformation in association with
this tumour.

Retrospective data were collected from clini-
cal charts and both radiology and pathology
reports. We evaluated the clinical data for pre-
senting symptoms, physical findings, treatment
results, visual outcome, recurrence rates, and
cosmetic satisfaction. Visual acuities were
tested by Snellen chart or Allen cards. Quanti-
tative visual acuities were not routinely
measured in patients under 2 years old. Treat-
ment modalities, patterns of recurrence, and
disease characteristics were analysed.

We re-evaluated the pathology slides for
presence or absence of dilated endothelial lined
vascular channels, haemorrhage, lymphoid
cells, and fibrosis. Radiology scans were
categorised according to tumour location
(intraconal, extraconal, or combined), and
classified as to the focal or diVuse nature of the
mass. A focal lesion was defined as a well local-
ised tumour with distinct borders and a diffuse
lesion was defined as an infiltrative lesion with
ill defined borders. On computed tomograph
(CT) or magnetic resonance imaging (MRI)
both coronal and axial images were evaluated
and most CT scans were performed after dye
injection. The lymphangiomas were diagnosed
with the appearance of saccular lesions, often
in clusters, without evidence of venous connec-
tion or high inflow. We compared the initial
radiological diagnosis with histology to deter-
mine the accuracy of the radiologists’ readings.

There were two indications for surgery.
Firstly, to prevent the possible visual damage
by decreasing tumour pressure on visually vital
structures. Secondly, to debulk a cosmetically
unsightly orbit. Lesions were either totally or
partially resected with standard or carbon
dioxide laser assisted surgery. We used a bipo-
lar wet field diathermy to minimise periocular
damage and haemorrhage during standard
surgery. Carbon dioxide laser was used in some
cases to obliterate areas of either lymphangi-
omatous involvement or areas of extensive
scarring and fibrosis.
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We evaluated the recurrence rates and
patterns of growth after therapy. We arbitrarily
defined a non-recurrence if there were no
tumour related symptoms after treatment, even
if the primary lesion was only partially
resected. Recurrent cases were analysed to
determine possible correlations with clinical,
radiological, and histological findings; para-
metric methods were used for this analysis.

Cosmetic outcome was evaluated at the last
follow up examination. We interviewed pa-
tients in 1997 to obtain post treatment
satisfaction. These interviews were performed
on the phone, with a written script, including
items on visual functioning and cosmetic satis-
faction. These items were modified from previ-
ous visual functioning questionnaires pub-
lished elsewhere.18 We asked about self
perception of the cosmetic appearance and
treatment or disease related functional prob-
lems in everyday activities.

Results
CLINICAL FEATURES

Ten (38%) patients were under 2 years old at
the initial diagnosis; five of these cases were
diagnosed during infancy (<6 months old).
Most patients developed symptoms in the first
(77%) or second decade (15%) of life. Two
lymphangiomas were diagnosed during adult
life, at 48 and 64 years old, respectively.
Twenty (77%) patients were female and six
(33%) were male. Twenty two patients were
white and four were Asian.

The right orbit was involved in 17 patients.
Twenty (77%) patients presented with only an
orbital lesion; the others had either orbital and
eyelid involvement or a mass of the orbit and
conjunctiva. At the initial examination 22
(85%) patients presented with proptosis; in 12
of these cases there was a proximate history of
either an upper respiratory system infection or
orbital trauma. Ten patients had chronic

periocular pain. Five patients had mild con-
junctival chemosis. Ptosis was noted at presen-
tation in 19 (73%) cases. At the initial
examination 12 (46%) patients had restriction
of eye movements; four had hypotropia and
esotropia; four had only esotropia; three had
only hypotropia and one had exotropia. Diplo-
pia was described by only two patients.

Quantitative visual acuities were measured
in 16 patients over 2 years old. The best visual
acuity was >20/30 in 11, between 20/40 and
20/100 in three, and <20/200 in two cases.
Amblyopia was responsible for decreased
vision in three cases with visual acuities
<20/40. At presentation two patients had optic
disc pallor. One (patient 4) resolved with a
20/25 vision after surgical treatment, while the
other (patient 7) remained at hand movements
(HM) vision. The visual status of the patients
is summarised in Table 1.

ORBITAL IMAGING FINDINGS

We reviewed 33 radiological studies from 22
patients; 19 CT, 10 MRI, and four ultrasound
scans. We categorised the lesions on the basis
of CT and MRI data into three locations,
extraconal, intraconal, and combined (Table
1). In four patients the lesion was restricted to
the extraconal region of the orbit. Only two
patients had an isolated intraconal lesion. The
remaining 16 (73%) had diVuse lymphangi-
omas that involved both the extraconal and
intraconal spaces. We further analysed the
radiological appearance of the lesion as either
focal or diVuse. On basis of CT and MRI three
patients had a focal lesion while the remaining
19 (86%) had diVuse orbital lymphangiomas.
In 16 cases, the lesion occupied less than 25%
of the orbital volume; the remaining lesions
exceeded that volume. In four patients the
entire bony orbit was enlarged. In three cases,
extraorbital lymphangiomas were noted involv-
ing the maxillary sinus and temporalis muscle.
None of the orbital scans showed a definite

Table 1 Clinical and radiological features and outcome of treatment

No Age Initial VA Imaging

Radiological findings

Preoperative radiology Recurrences (n) Final VAShape and location OE CC

1 1 m N/A CT DiVuse, combined - − Pseudotumour/lymphangioma 1 CF
2 2 m N/A CT DiVuse, combined − − Lymphangioma/haemangioma 0 20/20
3 6 m N/A 1 20/20
4 6 m N/A 0 20/20
5 6 m N/A CT Focal, combined − − Haemangioma 2 20/200
6 6 m N/A CT DiVuse, combined − − Haemangioma 1 20/70
7 2 y N/A 3 HM
8 2 y N/A MR DiVuse, combined − − Lymphangioma 0 20/30
9 2 y NA CT DiVuse, extraconal − − Lymphangioma/haemangioma 0 20/20
10 2 y N/A CT DiVuse, extraconal − − Lymphangioma 0 20/20
11 3 y 20/20 CT DiVuse, extraconal − − Lymphangioma 1 20/20
12 4 y 20/20 CT/MR DiVuse, combined − − Lymphangioma, rhabdomyosarcoma 1 20/20
13 4 y HM CT/MR DiVuse, combined + + Lymphangioma 3 *
14 5 y 20/50 CT DiVuse, extraconal − − Lymphangioma, rhabdomyosarcoma 1 20/50
15 5 y 20/20 CT/MR DiVuse, combined − + Lymphangioma 3 20/20
16 5 y 20/50 CT/US DiVuse, combined + − Haemangioma 0 20/50
17 5 y 20/25 MR DiVuse, extraconal − + Lymphangioma 3 20/20
18 6 y 20/25 MR DiVuse, combined − − Lymphangioma 0 20/20
19 8 y 20/20 CT/US DiVuse, combined + − Haemangioma 0 20/20
20 10 y 20/20 CT Focal, combined − − Lymphangioma 0 20/20
21 12 y 20/20 CT/MR/US DiVuse, combined + + Lymphangioma 1 20/20
22 13 y 20/30 CT/MR Focal, intraconal − − Lymphangioma, lymphoma 1 20/20
23 14 y 20/200 CT/MR/US DiVuse, combined − − Haemangioma 3 20/25
24 16 y 20/60 1 20/40
25 48 y 20/25 CT DiVuse, combined − − Lymphangioma 0 20/20
26 74 y 20/30 CT/MR DiVuse, combined − − Lymphangioma 0 20/20

m = months, y = years; CT = computed tomography; MR = magnetic resonance imaging; US= ultrasound; OE = orbital enlargement; CC = chocolate cysts.
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vascular connection on high resolution MRI or
CT after dye injection.

The diagnostic accuracy of the imaging
studies was assessed by comparing the initial
radiology reports and histopathology. Lym-
phangiomas were misdiagnosed as orbital hae-
mangiomas in five cases by a radiologist; in
these five cases the initial radiological examina-
tion was a CT scan. Three radiology reports
included haemangioma versus lymphangioma,
two rhabdomyosarcoma versus lymphangi-
oma, one lymphoma versus lymphangioma,
and one pseudotumour versus lymphangioma
in diVerential diagnosis. In only 10 cases did
preoperative radiology reports correctly diag-
nose orbital lymphangioma. If all reports that
included lymphangioma in diVerential diagno-
sis were considered, the accuracy was 77%.

PATHOLOGICAL FINDINGS

We re-evaluated the histopathology slides in 21
patients. These findings are summarised in
Table 2. In five cases slides were no longer
accessible. None of the lesions was encapsu-
lated. Seventeen specimens showed cystic vas-
cular spaces filled with a proteinaceous,
eosinophilic material. In all cases the vascular
spaces were lined with a single layer flattened
endothelium. In eight cases this single en-
dothelial layer was partial and irregular.
Haemorrhage was noted in 16 of 21 cases. All
specimens demonstrated both lymphocytes
and lymphoid aggregates. In five cases these
lymphoid aggregates formed subendothelial
follicular structures. Fibrosis was noted in 14
specimens. In 10 cases there was a mixture of

intrinsic vessels, and these intrinsic vessels
were slightly more prominent in extraconal
cases. We did not discern a pattern of either
dystrophic vessels or lymphoid infiltrates that
correlated with any clinical factors or outcome.

SURGICAL TREATMENT

Two types of surgical management were
attempted; a total resection and debulking.
Two patients were minimally symptomatic and
were followed without any treatment.

The mean follow up after initial surgery was
9.2 years (range 1–14 years). In 10 of 24
patients there was no recurrence, nine of these
had a partial surgical resection and one patient
had a total resection. The mean age at presen-
tation was 5.5 years old in non-recurrent cases.
None of these 10 patients have had any subse-
quent eye surgeries related to this condition.

Symptomatic recurrences developed in 14
patients. The mean interval between treatment
and the recurrence was 3.4 years. Eight of 14
cases did not recur again the second surgery. In
seven of eight successful second procedures,
partial resections were done; in one case the
tumour was completely removed. Six (25%)
cases recurred a second time and five of these
had a third recurrence. The mean interval
between the third procedure and symptomatic
recurrence was 11.5 months (1–22 months).
One patient was exenterated, with a blind,
painful eye and orbit, after several recurrences.

There was no significant diVerence between
recurrent and non-recurrent cases regarding
the presence or degree of the proptosis at the
initial examination (p>0.05). The mean value

Table 2 Histopathological findings

No CVS H LC F Others

1 Yes Yes Yes Yes
2 Yes No Yes Yes
3 N/A
4 No No Yes No Small sized vascular channels filled with eosinophilic material
5 Yes Yes Yes No Vascular channels are surrounded by thin layer of connective tissue

and irregular single layer endothelium
6 Yes Yes Yes Yes Irregular cystic spaces with flattened single layer endothelium and

subendothelial lymphoid aggregates
7 N/A
8 Yes No Yes Yes Irregular single layer endothelium with degenerated muscle cells
9 Yes Yes Yes Yes Varying size thin walled vascular channels partially covered by flat

endothelium
10 Yes Yes Yes Yes Large vascular channels lined by flattened endothelium with

degenerated muscle cells
11 No No Yes No Single vascular dilated vascular space with partial endothelial lining
12 Yes Yes Yes No Various sized vascular channels with intact flattened endothelium
13 Yes Yes Yes Yes Dilated irregular channels with flat single layer endothelium and

subendothelial lymphoid aggregates
14 Yes Yes Yes Yes Irregular vascular channels with flattened single layer endothelium
15 Yes Yes Yes No
16 Yes Yes Yes Yes Large irregular shaped cystic spaces lined by single layer

endothelium and subendothelial lymphatics
17 Yes Yes Yes Yes Dilated vascular channels partially covered by single layer

endothelium
18 N/A
19 Yes Yes Yes No Dilated vascular spaces partly lined with flattened single layer

endothelium
20 N/A
21 Yes Yes Yes Yes Vascular channels lined with single layer endothelium. No

endothelial layer in some areas
22 Yes Yes Yes Yes Single layer flattened endothelium with subendothelial lymphoid

aggregates
23 N/A
24 No No Yes No Small sized vascular channels partly lined with single layer

endothelium
25 Yes Yes Yes Yes Single layered flattened endothelium with subendothelial lymphoid

aggregates
26 No Yes Yes Yes Multiple vascular channels with thin stroma

CVS = cystic vascular spaces; H = intralesional haemorrhage; LC = lymphoid cells; F = fibrosis.
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of proptosis was 3.6 mm in cases with
recurrence and 3.7 mm in non-recurrent cases.
At initial presentation in recurrent patients,
restrictive eye movements were significantly
more common than in the non-recurrent cases
(p=0.047). In four recurrent cases there was a
definite chocolate cyst appearance at the initial
MRI studies and all four recurred multiple
times. There were no other significant correla-
tion between other clinical, histological, and
radiological findings and recurrence (p>0.05).

POST-TREATMENT FOLLOW UP

Visual acuity was >20/30 in 16 (62%) patients
after the treatment. Four (15%) patients had
vision between 20/40 and 20/70; all of these
had amblyopia. In three cases the vision was
<20/200; amblyopia was the reason in two and
optic atrophy in the other patient. One patient
was exenterated.

Eighteen patients with proptosis felt they
had improved significantly as a result of
treatment. Similarly, there was a significant
reduction of ptosis in 17 patients after therapy.
Two patients with diplopia had a complete
recovery after surgery. Eight of 10 patients with
initial ocular pain had complete relief of pain
and discomfort, while two continued to have
periocular pain at least once a day.

Eighteen (75%) of 24 treated patients were
satisfied with their cosmetic appearance. These
patients reported no functional or cosmetic
problems with the involved eye and orbit. In six
cases periocular cutaneous scarring was a cos-
metic problem. None of the cases reported
persistent diplopia, and other than one ex-
enterated case, none reported diYculties in
performing everyday activities.

Discussion
Orbital lymphangioma may produce a myriad
of symptoms. In contrast with their benign his-
tology, these tumours have a locally aggressive
nature. Their radiological appearance may
mimic other tumours and their histological
features may overlap with orbital vascular
anomalies.2 4 5 11 13 14 17 19

In our series females outnumbered males;
previous series also show a female
predominance.1 5 11–17 19 We noted no diVerence
in recurrence rates between females and males.
Most of our patients were white but lym-
phangiomas have been reported in all races.1–3 5

Although right orbital involvement was more
common in our series, there was no significant
diVerence in other reports.1–3 5 11 19

Lymphangiomas are hamartomatous mal-
formations with a normal cell replication
cycle.1–5 11 12 19 20 Some investigators believe that
venous lymphatic shunts are important in the
pathophysiology of these lesions since lym-
phatic channels develop in association with the
venous plexus during the embryonic
period.2 12 13 Other authors believe that lym-
phangiomas are haemodynamically isolated
vascular hamartomas.5 11 14 The histological
pattern of orbital lymphangioma is characteris-
tic; however, overlapping factors with other
orbital vascular abnormalities, and intriguing
observations of venous connections in some

lesions has led to a terminology debate.2 11–13 In
our series we did not include those patients
with radiologically or histologically demonstra-
ble venous connections.

Most of our lesions had thin walled stroma; a
single layer of flattened epithelium with
occasional breaks in continuity, and lymphoid
infiltration. Aggregates of lymphoid cells in the
subendothelial space were present in five of our
cases.3 5 11 In three quarters of our specimens
there was haemorrhagic material in small cystic
spaces. Reese and Howard9 demonstrated cap-
illaries within lymphatic spaces that may
explain the aetiology of these haemorrhages.9

As others have noted, we found fibrosis present
in approximately half of our cases probably
as a result of chronic recurrent haemor-
rhages.5 9 11 14 We did not find a specific
histological feature that correlated with recur-
rence.

We evaluated the accuracy of radiological
reports based on CT or MR scans. In the early
portion of our study, we relied on CT imaging.
MRI developments provided better anatomical
demonstration of the cystic nature and haem-
orrhages in lymphangiomas.5 17 19 21 These le-
sions did not enhance with gadolinium which
supports the haemodynamically isolated na-
ture of our orbital lymphangiomas. In our
series, radiological diagnostic accuracy of MR
was superior to CT; however, true diagnostic
accuracy cannot be assessed in a long term ret-
rospective series. The lack of ionising radia-
tion, high resolution, and multiplanar capaci-
ties with MRI probably make it a superior
imaging modality for lymphangiomas com-
pared with CT.5 17 19 21 On the other hand, heli-
cal CT, which can be performed without
anaesthesia in children, has a distinct advan-
tage since MR in young children requires
sedation.6 We did not use orbital venography; it
is a diYcult procedure in childhood and may
result in secondary haemorrhage.22 Others
have demonstrated the failure of lymphangi-
omas to opacify with venography.2 12

We retrospectively reviewed correlation be-
tween radiological features and recurrences.
Four patients with chocolate cysts developed
multiple recurrences. No other radiological
finding correlated with recurrence.

Early presentation of orbital lymphangioma
may be associated with a greater risk for the
development of amblyopia, strabismus, and
compressive optic neuropathy.5 10 11 In our
series, all patients who had a final visual acuity
<20/40 were under 6 years old at presentation
with ptosis and/or strabismus. Earlier studies
have not observed an association between the
age at presentation and recurrence; in our
series all patients who presented in the second
decade had multiple recurrences.1–3 5 11 12 19 Our
patients that recurred demonstrated restrictive
eye movements on their initial examination
more often than the non-recurrent cases; it is
unclear whether this was a result of a more
infiltrative process, recurrent haemorrhagic
episodes, or both. We did not detect other
positive correlations between clinical findings
and recurrent disease.
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Management of orbital lymphangioma is
diYcult and surgery remains the treatment of
choice.1 3 5 11 12 15 16 19 23 Carbon dioxide laser is
a useful adjuvant in some cases.6 15 A few
patients have been treated with other modali-
ties including irradiation or sclerosing agents
but there are sparse data with those
approaches.24 25

In lymphangioma the main goal of the treat-
ment is preservation of visual function and
cosmesis. Our results show that multiple
partial resections may be necessary to obtain
good control of the lesion and satisfactory cos-
metic results.

Presented in part at the American Society of Ophthalmic Plas-
tic and Reconstructive Surgery Meeting in conjunction with
1997 Annual American Academy of Ophthalmology Meeting,
San Francisco, October 1997.
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