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AIMS: To evaluate presenting features of patients with orbital solitary fibrous tumours (SFTs), based on histological phenotype.
METHODS: A retrospective case-note review was performed for demographics and presenting features for patients with orbital
SFTs. The tumours were classified as “Group IA” hypocellular SFT phenotype, “Group IB” haemangiopericytoma phenotype and low
mitotic activity, and high-grade “Group II” haemangiopericytoma phenotype with high mitotic activity.

RESULTS: Sixty-four patients (34 female; 53%) presented at a mean age of 42.2 years (median 38; range 19-82), with Group Il
patients presenting at an older age (mean 53 years). Median symptom duration was 12 months for Groups IA and IB, compared to
4 months for Group II, the commonest symptoms being proptosis (53%), diplopia (41%), periorbital swelling (31%), and altered
vision (19%). Mean LogMAR was 0.17 (median 0.0; range —0.2-4), and 14% had ipsilateral optic neuropathy, with no significant
difference between the three groups. Non-axial displacement was noted in 69%, a palpable mass in 45%, and reduced eye
movements in 59%; choroidal folds and optic disc swelling were recorded in 12% and 9%. SFTs were mostly extraconal (59%),
within the superior and superonasal quadrants (44%), with an average estimated tumour volume of 4.9 ml (median 3.6; range
0.31-14.5 ml).

CONCLUSION: SFTs may present with impaired visual function (~15%), fundal abnormalities (a fifth), globe displacement (two-
thirds), and reduced ocular motility (over a half). High-grade tumours tend to present more than a decade later, with a shorter

duration of symptoms.

Eye (2023) 37:3406-3411; https://doi.org/10.1038/541433-023-02519-7

INTRODUCTION

Originally described in the pleura, solitary fibrous tumours (SFTs)
are rare spindle cell tumours that can also affect extrapleural
tissues, such as the orbit [1-3]. Previously thought to be distinct
entities, fibrous histiocytoma, haemangiopericytoma and giant cell
angiofibroma have been shown (with advances in immunohis-
tochemistry, cytogenetics, and molecular biology) to be a
spectrum of morphologically-similar mesenchymal fibroblastic
tumours that are now grouped as “SFTs” [1-4]. Various grading
systems have been developed to classify SFTs, based on tumour
phenotype or multivariate risk-stratification models [1, 2, 5].

SFTs account for ~1% of orbital masses [6, 7] and can affect any
part of the orbit, conjunctiva, caruncle, eyelids, or lacrimal
drainage system [3-5, 8-12]. Rarely, the orbit may be secondarily
involved by tumours arising in the sinonasal [13] or intracranial
[14] spaces, or by distant metastases [15]. The spectrum of orbital
SFTs ranges from benign to malignant variants, the vast majority
having a relatively “low-grade” and indolent course, although
recurrent lesions can be locally aggressive or display malignant
behaviour with extraorbital spread [3].

In this study, we compare the clinical characteristics of orbital
SFTs, based on three main tumour phenotypes.

PATIENTS AND METHODS

Patients who presented between 1971 and 2022 with a histologically-
confirmed diagnosis of SFT were identified from diagnostic orbital and
pathological databases.

The tumours were classified based on a phenotypic grading adapted
from the World Health Organization Classification of Tumours of the
Central Nervous System [2] into: “Group IA” hypocellular SFT phenotype
(hypocellular collagenized tumour) with no necrosis, and <5 mitosis/10
high-power fields (HPF), “Group IB” haemangiopericytoma (densely cellular
and higher vascular pattern) with no necrosis and <5 mitosis/10 HPF, and
“Group II” haemangiopericytoma phenotype, with necrosis and/or >5
mitosis/10 HPF. Group IA and IB tumours were considered “low-grade”
SFTs, and Group Il tumours as “high-grade”. Immunostaining for STAT6 was
applied only to tumours since 2014.

Details of gender, age at presentation, symptoms and their duration,
orbital functions, and tumour location were recorded from a retrospective
review of clinical and imaging records. The study only included tumours
that were histologically confirmed to be “haemangiopericytoma” or
“solitary fibrous tumour,” and any other SFT-related spindle cell lesions
such as “fibrous histiocytoma” or “giant cell angiofibroma” were excluded.
Cases secondarily involving the orbit from the paranasal sinuses or
intracranial space were also excluded.

The SFT volume was estimated from three orthogonal dimensions (“A,”
“B,” and “C”; in cm) drawn from pathology reports (where excision was in
toto) or imaging (CT or MRI); the volume “V" (ml) was presumed to be that
of an ellipsoid with “V=0.524 x Ax B x C".

One-way analysis of variance (ANOVA) or independent two-tail Student’s
t tests were applied for continuous variables and the Fisher exact test for
discrete variables, with an a-risk of 0.05 being considered clinically
significant. The relationship between age at presentation and estimated
tumour volume was investigated using linear regression, with Pearson’s
correlation coefficient being used to quantify linearity.

The study was approved by the Institutional Review Board (MEH #1089)
and adhered to the tenets of the Declaration of Helsinki. The basic data set
for this investigation is not available in the public domain.
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Fig. 1

Typical imaging for solitary fibrous tumours (SFTs). A Non-contrast axial T1-weighted magnetic resonance image (MRI) showing a

large right-sided isointense lateral intraconal mass, extending into an expanded superior orbital fissure, with (B) avid post-gadolinium contrast
enhancement. C T2-weighted coronal MRI showing flow-void (arrow) within a superior extraconal SFT, and D post-contrast T1-weighted axial
image of the same mass, shows enhancement of the lesion that contains a tortuous hypointense flow-void (arrow). E Coronal CT shows a
superonasal quadrant SFT with remodelling of the orbital roof. F Axial MRI for a large, avidly enhancing superomedial SFT, with marked

smooth deformation of the lamina papyracea.

RESULTS

Sixty-four patients (34 female; 53%) were identified, 27 (42.2%)
having Group IA tumours, 28 (48.4%) Group IB and 5 (9.4%)
Group ll, high-grade tumours. STAT6 immunohistochemistry was
carried out in 23 cases (36%), all of which showed strong
immunoreactivity. The mean presenting age for each tumour
group was 42.8, 43.1 and 53.2 years, respectively (p=0.23)
(Table 1), although the average presenting age for low-grade
tumours (Groups IA and IB; 41.7 years) was somewhat lower than
that for high-grade, Group Il tumours (53.2 years) (p=0.11)
(Table 1).

The average symptom duration was 24.5 months (median 12;
range 1-180), with a median duration of 12 months for Groups IA
and IB, as compared to 4 months for Group Il tumours (Table 1). The
commonest symptoms were proptosis (34/64; 53%), diplopia (26/
64; 41%), periorbital swelling (20/64; 31%), subjectively palpable
lump (15/64; 23%), and altered vision (12/64; 19%) with no
statistically significant difference between the 3 groups, although
patients with Group Il tumours had a somewhat greater rate of
subjective globe dystopia (5/6; 83%) but no diplopia (Table 1).

In affected orbits, the mean LogMAR was 0.17 (median 0.0;
range —0.2-4), with 13% (8/64) having LogMAR acuity of 0.5 or
worse, 12% (6/52) had abnormal Ishihara colour testing, and
14% (9/64) an ipsilateral relative afferent pupillary defect
(Table 2).

Eye (2023) 37:3406 - 3411

There was 4.7 mm relative exophthalmos (median 4 mm; range
—1-15mm), a non-axial displacement in 44 (69%), a palpable
mass in 29 (45%), and reduced eye movements in 38 (59%) orbits,
the latter being found in every patient with Group Il tumours.
Choroidal folds, optic disc swelling, and disc pallor were noted in
12%, and 9% of patients, respectively (Table 2).

All patients had imaging findings that favoured a diagnosis of
SFT, with almost all of them showing avid enhancement on CT
or MRI (unlike the patchy and slower enhancement of orbital
cavernous venous malformations), and many having flow-voids
on MRI due to arterioles within the tumour (or clearly-defined
contrast-enhancing vessels on CT) (Fig. 1A-D). SFTs were usually
centred on the anterior (22/64; 34%) or mid-orbital spaces (24/
64; 38%), with 59% (38/64) being predominantly extraconal and
most commonly affecting the superior and nasal quadrants
(Table 3). SFTs were centred on the lacrimal gland in 6% (4/64) of
cases and the lacrimal sac in 5% (8/64). Pressure remodelling or
scalloping of the adjacent orbital bone (typically orbital roof or
lamina papyracea) was evident in 50% (29/58) (Table 3 and
Fig. 1E, F), and one patient in Group Il had bony erosion. Where
data was available, the mean estimated tumour volume was
4.9 ml (median 3.6; range 0.3-14.5), with the largest dimension
averaging 2.6 cm (median 2.5; range 1.1-3.8 cm) (Table 2). There
was a weak positive correlation between age and tumour
volume (r=0.287; p =0.032) (Fig. 2).
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Table 3. Predominant position and estimated volume of orbital solitary fibrous tumours.
Predominant position Whole Low-grade SFTs
and estimated group
dimensions of SFT (64 pts) Group IA Group IB
(27 pts) (31 pts)

Main relation to muscle cone

Anterior 7/64 (11%) 3/27 (11%) 3/31 (10%)
Extraconal 38/64 (59%) 18/27 (67%) 17/31 (55%)
Intraconal 19/64 (30%) 6/27 (22%) 11/31 (35%)

Main antero-posterior location

Anterior third 22/64 (34%) 12/27 (44%) 9/31 (29%)

Middle third 24/64 (38%) 12/27 (44%) 10/31 (32%)
Posterior third 13/64 (20%) 1/27 (4%) 10/31 (32%)
Throughout 5/64 (8%) 2/27 (7%) 2/31 (7%)

Orbital quadrant

Superior and 28/64 (44%) 11/27 (41%) 15/31 (48%)

Superonasal

Nasal and 14/64 (22%) 7/27 (26%) 5/31 (16%)
Inferonasal

Inferior and 11/64 (17%) 6/27 (22%) 5/31 (16%)
Inferotemporal

Temporal and 11/64 (17%)

Superotemporal

3/27 (11%) 6/31 (19%)

Associated bony changes®

Remodelling 29/58 (50%) 15/25 (60%) 12/28 (43%)

Erosion 1/58 (2%) 0 0
Mean estimated 4.9 (for 56 4.4 (for 24 5.3 (for 27
volume (ml) pts) (3.6; pts) (3.2; pts) (3.7;
(median; range) 0.31-14.5) 0.31-12.9) 0.98-14.5)
Mean largest 2.6 (for 56 2.4 (for 24 2.7 (for 22
dimension (cm) pts) (2.5; pts) (2.3; pts) (2.6;
(median; range) 1.1-3.8) 1.1-3.4) 1.7-3.8)

SFT solitary fibrous tumour.
“Details known for 58 patients.

15

Estimated volume (ml)

Age

Fig. 2 Estimated volume of tumour, related to the age at presenta-
tion for 56 patients with orbital solitary fibrous tumours (SFTs).

DISCUSSION

This series describes the presentation of patients with primary orbital
SFTs and, as with other reports, there was no gender predilection.
Most patients present in the 4th to 6th decades [4, 5, 8, 9], with a
peak incidence in the 4th; on average, however, our Group Il patients

SPRINGER NATURE

High- Significance 58 Low- Significance

grade SFTs (3 groups) grade (58 Low-grade

Group Il tumours vs. 6 High-

(6 pts) (Groups IA grade)
and IB)

1/6 (17%) 0.69 6/58 (10%) 0.83

3/6 (50%) 35/58 (60%)

2/6 (33%) 17/58 (29%)

1/6 (17%) 0.07 21/58 (36%) 0.45

2/6 (33%) 22/58 (38%)

2/6 (33%) 11/58 (19%)

1/6 (17%) 4/58 (7%)

2/6 (33%) 0.63 26/58 (45%) 0.46

2/6 (33%) 12/58 (21%)

— 11/58 (19%)

2/6 (33%) 9/58 (15%)

2/5 (40%) 0.53 27/53 (51%) 1.0

1/5 (20%) - 0 -

5.4 (for 5 pts) 0.78 4.8 (for 51 0.59

(5.8; pts) (3.6;

1.0-10.6) 0.31-14.5)

2.9 (for 5 pts) 0.16 2.6 (for 51 0.45

(3; 2.2-3.8) pts) (2.5;
1.1-3.8)

(with high-grade SFTs) presented over a decade later than those with
low-grade tumours. The median age of 38 years in our study is very
similar to the median of 42 years reported in a recent major review
[5], suggesting that many orbital SFTs present earlier than the 5th to
7th decade that is common for those at other anatomical sites. They
can, however, affect any age group, with rare cases of haemangio-
pericytoma being reported in infancy or at birth [16-18]

SFTs usually present with slowly progressive symptoms related
to a mass effect, depending on the size and anatomical position of
the tumour within the orbit. Similar to prior studies [4, 5, 8-10],
almost half of our patients had subjective “facial asymmetry” or
globe displacement, although we found higher rates of diplopia
(41%) and impaired vision (19%), compared to a reported 17%
prevalence of visual symptoms (blurred vision and diplopia) [5].
Whilst the average 24.5-month duration of symptoms in our study
is almost identical to the 23-29.5 months in earlier publications
[4, 5], more than half of our patients had symptoms for less than a
year, with over one-quarter having symptoms for less than
6 months. The median symptom duration with Group Il high-
grade tumours was much shorter (4 months vs. 12 months in
Groups IA and IB), and these patients also had a higher rate of
subjective globe dystopia and altered vision, which probably
reflected the more rapid onset of symptoms.

Visual impairment is reported in 10-17% of patients with SFTs
[4, 5, 8, 9]. In the current study, impaired visual function due to
compressive optic neuropathy (with relative afferent pupillary
defect and impaired colour perception) was present in 14%, while
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choroidal folds due to globe indentation was also noted in 12% of
the patients (Table 2). Overall, more than a half of the patients had
varying degrees of limited ocular duction, although this was seen
in almost all of the Group Il patients.

Imaging usually shows SFTs as well-defined, homogenous or
heterogenous, and strongly-enhancing ovoid soft-tissue masses,
often with vascular flow-voids; the tumour may be located in any
part of the orbit and associated with displacement of normal
orbital structures or bone remodelling, the latter being noted in
half of our cases [1]. Several studies have revealed a predilection
for the superior extraconal orbit [8-10, 19], whereas another found
that the medial orbit was most commonly involved [20].
Compatible with these reports, this study found that most SFTs
(59%) were predominantly extraconal, with nearly half of the
tumours involving them upper quadrants, and nearly a quarter
involving the nasal and inferonasal quadrants.

Unlike other anatomical sites (where SFTs can be very large;
>15 cm), those of the head and neck are much smaller (mostly <5 cm)
and, due to spatial limitations of the orbit, detected much earlier with
clinical signs of a mass [21]. A study of 41 orbital SFTs [4] found a
median size of 2.2 cm (mean 1.3; range 0.4-5.0), while a major review
found a median size of 2.6 cm (mean 2.9; range 0.4-15) [5]. We found
similar median dimension of 2.6 cm (mean 2.5; range 1.1-3.8), with a
median estimated tumour volume of 36ml (mean 4.9; range
0.31-14.5), and a weakly positive correlation with age (r=0.287).

In summary, primary orbital SFTs can affect all ages with a peak
incidence in the fourth decade and no gender predilection. The
presentation varies depending on the size, anatomical position
within the orbit, and biological behaviour of the tumour—with
high-grade tumours presenting a decade later with shorter
symptom duration, and having higher rates of subjective proptosis,
change in vision, and reduced ocular motility. SFTs, regardless of
histological phenotype, may present with significantly impaired
visual functions (about 15%), fundus abnormalities (one-fifth), globe
displacement (two-thirds), and reduced ocular motility (over a half).

SUMMARY

What was known before

® Solitary fibrous tumours (SFTs) are a spectrum of mesenchymal
neoplasms that include tumours previously classified as haeman-
giopericytoma, giant cell angiofibroma, and fibrous histiocytoma.

® SFTs account for ~1% of orbital masses and can affect any part of
the ocular adnexa.

® Although most cases have a relatively “benign” course, malignant
variants have been described, and distant metastasis can
rarely occur.

What this study adds

® About 15% solitary fibrous tumours (SFTs) impair vision, two-
thirds displace the globe, and more than a half impair motility.

® Malignant or “high-grade” SFTs tend to present more than a
decade later (median age 52 years vs. 38 years), with a shorter
duration of symptoms than “low-grade” forms (median
4 months vs. 12 months).

® This study found no significant difference between “low-
grade” and “high-grade” SFTs in terms of clinical symptoms
and signs, orbital location, or tumour size.
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