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Aim: To systematically review the literature for corticosteroid treatment of periorbital haemangioma of
infancy (HOI) and determine the relative efficacy and safety of oral, topical and intralesional
corticosteroids.

Methods: PubMed and the Cochrane Library were queried using keywords, and further articles were
obtained by reviewing bibliographies. Inclusion and exclusion criteria were applied to create a subset of
literature for analysis.

Results: Systematic review revealed 81 original reports of periorbital HOI cases treated with steroids. Most
studies and case series failed to document refractive error or visual acuity before and after treatment. Of
cases meefing inclusion criteria, five patients received fopical steroids and 25 patients received
intralesional steroids. Patients receiving intralesional injections tended to demonstrate reduced astigmatism
at follow up after treatment (21 of 28). The lack of studies with relevant objective ophthalmological end
points prevented statistical meta-analysis.

Conclusion: Intralesional injections may reduce refractive error, while the efficacy of topical steroids is
unclear. Studies measuring objective ophthalmic data before and after treatment are sparse, and more
studies are needed to determine the relative efficacy of different steroids. There are insufficient data to
estimate the incidence of steroid side effects in patients treated with steroids for periorbital HOI or
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that occur superficially or deep in the dermis and that

usually involute spontaneously following a period of
proliferation.! Visual impairment most often results from
haemangiomas of the eyelids impinging on the visual axis
but may also occur when haemangiomas exert pressure on
ocular structures. Occlusion by eyelid and other superficial
haemangiomas can result in amblyopia, strabismus, or
anisometropia because of myopic shifts or associated induced
astigmatism. Retro-orbital haemangiomas can induce prop-
tosis.> Although HOI invariably involute, treatment of
periocular haemangiomas is often undertaken to try to
prevent permanent visual loss. Excisional surgery is generally
reserved for lesions unresponsive to medical therapy.
Radiation therapy can be effective but is rarely used because
of the risk of impaired bone growth and risk of induction of
late malignancies.

Corticosteroids remain the mainstay of treatment for HOI.
Other pharmacological agents such as interferon alfa may be
efficacious, but have a greater potential for toxicity.>’
Periorbital HOI can be treated with oral, topical, or intrale-
sional corticosteroids. Each of the three modes of corticoster-
oid administration presents unique risks and benefits. Oral
corticosteroids can be effective in preventing further hae-
mangioma growth as well as accelerating involution of both
superficial and deep haemangiomas, but its numerous
potential side effects include cushingoid features, growth
deceleration, irritability, personality changes, gastrointestinal
upset, weight gain, adrenal suppression, increased suscept-
ibility to infection, and hypertension.”“* Frequency of
systemic side effects from oral steroids has been documented
in the general dermatological literature for treatment of non-
periorbital HOI.> Local side effects include lid thickening.”

Intralesional injection may limit systemic exposures to
corticosteroids, but complications include ophthalmic artery
occlusion, retinal embolisation, and central retinal artery

I |aemangiomas of infancy (HOI) are benign tumours
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complications of intralesional injections in particular.

occlusion.'™" Systemic side effects for intralesional injection
include cushingoid features, growth deceleration, and adre-
nal suppression."*'* Local side effects include eyelid hypo-
pigmentation, subcutaneous fat atrophy, sclerodermiform
linear atrophy, periocular calcification, and eyelid necro-
Sisllﬁ 19-26

Topical corticosteroids can effectively induce involution in
more superficial haemangiomas but appear to be less
effective at reducing anisometropia and are unlikely to be
effective for deeper haemangiomas.” *” Local side effects of
long term topical corticosteroids include atrophy and
hypopigmentation, and topical steroids may also raise
intraocular pressure and cause posterior subcapsular catar-
acts.”” **

Despite a growing focus on evidence based practice
throughout medicine, many common practices in ophthal-
mology are based on experienced recommendation rather
than strong clinical evidence. Although intralesional steroid
injections appear to be the most common modality of
treatment for HOI, no randomised prospective trials exist
for steroid treatment of periorbital HOI.** Dosages for steroid
injections are generally based on the original recommenda-
tions made by Kushner,” while recommendations for oral
and topical steroids are similarly based on small case series
and user preferences.” *' Periorbital haemangiomas of infancy
make up a small proportion of most paediatric ophthalmol-
ogy practices and large cohort studies are therefore difficult
to conduct. Despite decades of steroid treatment of haeman-
giomas by ophthalmologists, the literature consists primarily
of case studies and small case series. This article aims to
systematically evaluate the literature on steroid treatment of
periorbital haemangiomas of infancy to determine the
relative efficacy and complications of oral, topical, and
intralesional corticosteroids.

Abbreviations: HOI, haemangioma of infancy; SE, spherical equivalent
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Inclusion criteria

Table 1

® Case series with at least five periorbital HOI patients treated with oral,
intralesional, or topical corticosteroids

® Measurement or attempted measurement of at least one objective
ophthalmological end point (refractive error/astigmatism, visual
acuity, strabismus) both before and after treatment for the affected
eye

® Corticosteroid duration and dosage documented

® Published in English with human subjects

METHOD

Searches were conducted in the National Library of
Medicine’s PubMed databse (from January 1970 through
June 2003) as well as the Cochrane Library. Searches were
conducted using keywords “haemangioma AND periorbital,”
““haemangioma AND periocular,” and “haemangioma AND
steroid.”” Titles and abstracts of all studies identified by
electronic and hand searches were reviewed. All potentially
eligible studies were retrieved in hard copy and reviewed for
inclusion criteria (table 1).

Bibliographies were reviewed to locate further articles
meeting inclusion criteria. Exclusion criteria (table 2) were
applied to all resulting studies in order to create a subset with
uniform diagnosis for quantitative systematic analysis.

Objective ophthalmological end points for inclusion were
limited to refractive error, visual acuity, or strabismus.
Haemangioma volume and surface area were not used
because changes in those parameters do not necessarily
directly reflect impingement on the visual axis and therefore
may not reflect the lesion’s impact on visual development.
Cases of HOI with primarily intraorbital involvement or in
which intraorbital versus extraorbital involvement was
unclear were excluded because the extraorbital component
could not be evaluated independently. These criteria were
applied to specific cases within series, so that a subset of
cases could be included if they passed criteria.

Data collected for subjects who met criteria included
haemangioma location, type of steroid, dosage of steroid,
refractive error before and after treatment, visual acuity
before and after treatment, strabismus, occlusion therapy,
length of follow up, steroid side effects, and complications of
delivery.

RESULTS

Systematic review of the literature using the keywords above
and bibliography searches revealed 360 references, of which
81 contained original reports of periorbital HOI cases treated
with steroids. Review of these references revealed five case
series with 41 patients meeting inclusion criteria. After
applying exclusion criteria, 28 individual cases from four case
series remained"” ' ** ** (table 3).

Of the four cases that passed criteria, three contained
refractive data for the unaffected eye both before and after
treatment while the fourth (Morrell ef al) included only
pretreatment data for the unaffected eye. One series of five
patients was treated with topical corticosteroids; the remain-
ing patients were treated with intralesional steroid injections.

The largest study excluded was a review of 101 periorbital
capillary haemangioma patients by Haik ef al in 1979.° Ten
patients in that study were treated with oral corticosteroids,
of which five also received external radiation therapy. Steroid
dosage was not documented, and no objective ophthalmolo-
gic end points were published. A 1985 study by Kushner
reviewed 25 periorbital HOI patients treated with injection
corticosteroids. Although 21 patients showed a marked or
moderate response based on estimated lesion size, the study
lacked relevant ophthalmological end points.** Boyd and

Table 2 Exclusion criteria

Kasabach-Merritt syndrome

Sturge-Weber syndrome

Haemangioma of infancy incorrectly defined based on case
descriptions

Primarily or solely intraorbital involvement

Location of haemangioma not documented

Less than 6 months’ follow up

Collin published a study in 1991 in which nine of 15 eyelid
haemangioma patients responded to intralesional steroids as
measured by the lesion’s dimensions.”” The presence or
absence of amblyopia was recorded post-treatment, but no
ophthalmological end points were recorded before treatment.
Willshaw and Deady published a study in 1987 with 13
periorbital capillary haemangioma patients treated with
intralesional steroids, but without specifying intraorbital
versus extraorbital involvement.”* Deady and Willshaw
published a study in 1986 of 24 patients with periorbital
haemangiomas, of whom nine were treated with intrale-
sional steroids.”” Refractive error for a subset of patients was
measured before treatment, but no objective end points were
measured after treatment. A 1992 study by Assaf ef al
included 12 patients of whom 11 were treated with
intralesional steroids and one with oral steroids.”® Both
refractive error and visual acuity were measured before
treatment, but no end points were measured after treatment.
Stigmar ef al published a study of 51 patients in 1978, but the
number of patients treated with steroids was not specified.”

Several large case series of capillary haemangioma patients
contained subsets of patients with facial lesions but either
did not specify location (periorbital, intraorbital) or did not
break down objective data by location.* '* ***

Of the cases that met inclusion criteria, five patients in one
series were treated with topical steroids and 25 patients from
three reports were treated with injected steroids. No patients
treated with oral steroids met inclusion criteria for the study.
Patients who received intralesional injections tended to
demonstrate reduced astigmatism at follow up after treat-
ment (19 of 23). Two out of five patients in the topical steroid
series showed reduced astigmatism following treatment.
Only one of five topically treated patients had reduced
spherical equivalent refractive error after treatment, com-
pared to 16 of 23 patients treated with intralesional steroids.

Side effects and complications of steroid delivery
Systemic side effects of corticosteroids for treatment of
periorbital HOI have been documented for both intralesional
and oral steroids. Side effects and complications of steroid
delivery were not evaluated by inclusion or exclusion criteria
since the vast majority of examples in the literature come
from case reports or small series. No existing studies
document frequency of side effects or complications of the
various steroids.

DISCUSSION

The most striking result of our study is the very small number
of patients whose treatment results could be evaluated
objectively. Despite the use of corticosteroids in the treatment
of haemangiomas for more than three decades and the high
risk of morbidity leading to permanent visual loss, studies
with measurable outcomes in this setting are lacking. In
those case series which were evaluated, we found insufficient
evidence to demonstrate benefits of one corticosteroid over
another in patients with periorbital haemangioma of infancy.
Similarly, we found insufficient evidence for increased side
effects of one steroid over another. We found weak evidence
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Table 3  Steroid dosage and refractive error
Author, Subjects Refraction before ~ SE before Refraction after SE ofter Age Following
year (total) Modality: dose* treatment treatment  treatment treatment (months)  (months)
15
E';gz 5(5)  Top: clobetasol 0.05% +2.00+3.00x140  +3.50  +5.00+1.00x20 +5.50 14 weeks 60
+2.00 sph +2.00 +0.75 sph +0.75
Top: clobetasol 0.05% —1.50+1.00x45  —1.00 +1.50+0.50x120 +1.75 3 37
+2.00+0.50x135  +2.25 20/30
Top: clobetasol 0.05% +1.00 sph +1.00 —5.75+3.00x55 —425 11 weeks 38
+1.00 sph +0.75+0.75 x45 +1.13
Top: clobetasol 0.05%, pred drops ~ +1.00 sph +1.00 -10.00 —10.00 9 weeks 20
+1.00 sph +1.00 —1.00 sph -1.00
Top: clobetasol 0.05%, pred drops ~ —1.50+1.00x135  —1.00 —1.50+1.50x145 -0.75 11 weeks 8
—1.00+0.50 x90 -0.75 +1.00 sph +1.00
33
'f;g‘;e' 5(10) Il 12 mg/80 mg, 9 mg/6 mg +1.7541.00x180 4225  +1.75 sph +175 4 7
+1.00 sph +1.00 +1.50 sph +1.50
IL: 40 mg/6 mg x2 Plano+3.50x20 +1.75 —1.50+1.50%80 -075 3 13
+2.50+0.50x135  +2.75 Plano Plano
IL: 40 mg/6 mg x2 +4.00+3.00x10 +5.50 +0.50+1.00x35 +1.00 2 13
+3.00 sph +3.00 +0.50 sph +0.50
IL: 40 mg/6 mg x2 +1.00+2.50x80 +2.25 +0.50+0.75x80 +0.87 10 6
+0.50 sph +0.50 +0.50 sph +0.50
IL: 6 mg betamethasone +1.50 sph +1.50 +1.50 sph +1.50 3 48
+1.50 sph +1.50 +1.50 sph +1.50
q";’;e” 13(15)  IL: 2040 mg/4 mg, up to 4x ~1.00+3.00x110  +0.50 +1.50 sph +1.50 6 6
+3.50+1.50x155  +4.25 +2.00 sph +2.00 15 46
—0.25+0.75x180 +0.13 —0.75+0.50x180 -0.50 3 18
—0.50+2.00x180  +0.50 Plano+1.50x180 +0.75 3 12
—2.00+2.50x120 —-0.75 —0.75+2.25x120 +0.38 12 21
+1.50+2.50x125  +2.75 +0.75 sph +0.75 5 24
—2.00+3.25x120 —0.38 —2.00+3.25x117 -0.38 14years 31
+1.50+2.50x125  +2.75 +1.25+0.75x175 +1.63 5 10
+0.50+0.75x120  +0.88 +0.75 sph +0.75 6 13
+0.25+0.75x80 +0.63 Plano+0.25 x80 +0.13 6 10
+5.00+2.00x90 +6.00 +3.63 16 19
+1.50+3.00x90 +3.00 +2.00+1.00x90 +2.50 5 [
+0.50+1.50x90 +1.25 +0.50+0.50x%0 +0.75 6 13
+32
q";;"s“’“' 5(23) I 40 mg/6 mg once +2.0041.00x90 4250  +1.50 sph +1.50 4 49
+2.25+0.25 x90 +2.38 +1.00 sph +1.00
+2.50+1.50x90 +3.25 +0.75+1.25x90 +1.38 3 40
+3.00+0.50x180  +3.25 +0.50+0.50x90 +0.75
—2.75+5.50x10 0.00 -3.75+3.00x10 -2.25 1.5 65
+1.00+1.75x20 +1.88 —0.50+0.75 x160 -0.13
+0.75+0.50x90 +1.00 +1.00+1.00x90 +1.50 2 32
+0.75 sph +0.75 +2.00 sph +2.00
+1.00+5.00x135  +3.50 +1.50+2.00x135 +2.50 9 78
+2.50 sph +2.50
*Dosages for combination steroid injections are listed as triamcinolone (mg) followed by betamethasone (mg) unless otherwise specified.
SE, spherical equivalent; Top = topical, IL = intralesional. Values in bold are for the unaffected eye, when available.

that intralesional steroid injections may result in reduced
refractive error.

The five cases involving topical steroids generally demon-
strated worse spherical equivalent refractive error after
treatment, with no clear trend in the astigmatic component
alone. The 23 cases involving intralesional injection demon-
strated a trend towards reduced astigmatism and reduced
spherical equivalent refractive error with treatment.
Although one might argue that steroids speeded up involu-
tion, the improvement in refractive error cannot be attributed
to steroid treatment rather than the natural course of
development after spontaneous haemangioma involution.
The Motwani series included four patients who were
managed conservatively (without steroids, not included in
table 3). The authors concluded that visual outcomes were
similar in treated and untreated patients, but selection of
patients was non-randomised.

Despite reports of successful steroid treatment of periorbi-
tal HOI dating back to the 1970s, the evidence for relative
efficacy and safety of oral, topical, and intralesional steroids
remains scant. Several of the largest studies produced in our
literature search were not included in this review because

www.bjophthalmol.com

they did not measure objective ophthalmological data before
and after treatment. The largest single study meeting criteria,
by Morrell and Willshaw, contained only 13 patients with
measured objective end points both before and after
treatment."”

The complications of untreated periorbital HOI have been
well documented, including astigmatism, myopia, amblyopia,
and strabismus. Several articles have reported on the
beneficial effect of corticosteroids in preventing or reducing
occlusion of the visual axis. However, a substantial propor-
tion of these studies and case series has failed to document
refractive error or visual acuity before and after treatment.
Several studies developed customised grading systems in
order to stratify patient responses to steroids. In most cases,
the grading systems were either subjective or based on data
such as change in lesional size, which may or may not cause
an objective improvement in visual outcome. Corticosteroids
may facilitate haemangioma involution and thereby decrease
volume or surface area of the lesion. However, changes in
volume or surface area are only relevant to the extent that the
haemangioma impinges on the visual axis at some point and
involution results in clearing of the axis. Oral steroid
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treatment has been show to produce a response in cutaneous
haemangiomas as measured by surface area, but the goals of
ophthalmological treatment differ, at least in part, from the
goals of dermatological treatment of HOL®

Because of the limited numbers of cases meeting our
inclusion criteria and the variation in dosage and adminis-
tration of corticosteroids given, the results are not conducive
to a statistical meta-analysis. Since there were no studies
comparing different modalities of steroid therapy and no
studies of individual modalities large enough to estimate
efficacy, no conclusions can be drawn regarding which
modality is most efficacious. The studies reviewed indicate
that intralesional injections appear efficacious insofar as they
may reduce astigmatism and spherical equivalents of
refractive error; the efficacy of topical steroids is less clear.
However, greater numbers of patients in each group are
needed to project an estimate of overall efficacy. A larger
study might also clarify how much of observed reduction in
refractive error is the result of correction with ageing or the
natural course of haemangioma involution as opposed to
steroid treatment effects.

Similarly, there are insufficient data to estimate the
incidence of corticosteroid side effects for patients treated
with steroids for periorbital HOI or complications of intrale-
sional injections in particular. Numerous case reports have
established the need for caution in giving prolonged courses
of steroids and the need for precautions to avoid vascular
occlusion when injecting intralesional steroids, but the
incidence of such complications remains unknown.

A useful determination of relative efficacy and side effects
of different steroid modalities for treatment of periorbital
HOI could be achieved through a prospective, longitudinal
multicentre trial. Objective measurements such as visual
acuity, astigmatism, or strabismus must be measured both
before and after treatment, with follow up more than
6 months after completion of treatment and concurrent
measurements in the unaffected eye. We would recommend
checking cycloplegic refractions monthly until stabilisation of
haemangioma growth, with subsequent bimonthly and then
quarterly checks for 3 years. Visual acuity can be measured
by preferential looking, and standardised protocols of
occlusion therapy can be used for treatment of amblyopia.
Steroid preparations and dosages must also be standardised.

In an era of evidence based medicine, corticosteroid
treatment of periorbital HOI is still based primarily on
recommendations made decades ago as well as the personal
preferences of the treating paediatric ophthalmologist. The
need for objective data to guide future practices is evident,
and establishing the relative efficacy and safety of oral,
topical and intralesional steroids through a randomised
prospective study would greatly benefit those children with
periorbital HOI requiring ophthalmological intervention.
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