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Abstract

Purpose To evaluate the effect of combined

intralesional and sub-Tenon’s administration

of corticosteroids for the treatment of

refractory periocular and orbital capillary

haemangioma in a retrospective, non-

comparative study.

Methods Seven infants with resistant

periorbital and orbital capillary haemangioma

who attended our tertiary centre from 2000 to

2005 were treated with an intralesional

injection of a mixture of betamethasone

6 mg/cc and triamcinolone 10 mg/cc, by body

weight, together with sub-Tenon’s infusion of

betamethasone 6 mg/cc and triamcinolone

40 mg/cc of a volume of 1 cc, close to the orbital

lesion, in the same session. Visual axis,

proptosis, pre- and post-treatment changes in

four refractive parameters, and parental

satisfaction were evaluated.

Results None of the babies had proptosis or

visual axis obstruction after treatment. Mean

spherical power decreased by 22.7% (P¼ 0.06).

Mean spherical equivalent decreased in 34%,

but the difference was not statistically

significant (P¼ 0.09). No early or late ocular

side effects were observed. Mean intraocular

pressure results were normal before and

immediately after treatment, and during the

follow-up period. Parental satisfaction score

during follow-up was 9/10. Mean time to

improvement was 96.43±58.3 days.

Conclusions Combined local corticosteroid

administration by posterior sub-Tenon’s

infusion and intralesional injection in babies

with extensive capillary haemangioma is

associated with a satisfactory anatomical and

functional outcome and there were no

ophthalmic side effects.
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Introduction

Capillary haemangioma is the most common

soft tissue tumour in infancy, with an incidence

of 1–2.6%.1 It is more prevalent in female infants

and in preterm infants, particularly those

weighing less than 1500 g.1–3 The course is

characterized by rapid proliferation in the first

year of life, followed by a slow, gradual

involution over the next 5–7 years.4,5 The exact

aetiology is not well understood, and may

involve aberrant vascular dysgenesis,6

hormonal or immune-mediated processes,

infections, and genetic factors. Increased levels

of heparin and mast cells may be the

contributing factors.7–9

Periocular haemangiomas warrant close

evaluation and may require early active

treatment because of their potential to

compromise vision by occluding the visual axis,

compressing the globe, or expanding into the

retrobulbar space.10,11 They may also induce

amblyopia secondary to refractive errors or

strabismus. Treatment consists of systemic,

topical, or intralesional corticosteroids.

Alternatively, Coats et al12 suggested that for

orbital lesions, injecting corticosteroids into the
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posterior sub-Tenon’s space may be effective. The aim of

this study was to present the anatomical and functional

results (pre- and post-treatment refractive data) of

combined intralesional and posterior sub-Tenon’s

corticosteroid administration for the treatment of

refractory capillary haemangioma with orbital and

periorbital involvement in infants.

Materials and methods

Patients

Data were collected on seven babies treated at our major

tertiary centre for extensive and resistant periorbital and

orbital haemangioma between 2000 and 2005.

Ophthalmologic examination (before and after treatment)

was performed to identify the position of the lesion, the

intraocular pressure (IOP) measured with a Tono-Pen XL

instrument (Medtronic Solan, Jacksonville, FL, USA) and

cup/disc ratio by an indirect ophthalmoscopy, and

refraction was tested using two instillations of

cyclopentolate 0.5% with phenylephrine 2.5%, with an

interval of 10 min. Visual acuity was measured by

monocular and binocular fixation test; Teller test was

impossible owing to the young age of the patients.

Treatment for amblyopia was initiated in patients over 5

months old. A dermatologic examination was followed

by radiological evaluation with computed tomography

(CT) or magnetic resonance imaging (MRI) with contrast

material to delineate the full periorbital and orbital extent

of the lesion. Only infants in whom a paediatric

dermatologist and two paediatric ophthalmologists

confirmed the presence of resistant, extensive combined

periorbital, and orbital capillary haemangioma,

including lesion pressure on the globe, significant

refractive anisometropia between the involved and

non-involved eye, proptosis, and partial blockage of the

visual axis, were considered eligible for combined

treatment. Infants with other ocular and neurological

problems, as well as other periorbital vascular lesions,

such as port-wine haemangioma, were excluded.

Treatment

All patients had undergone the first-phase treatment

with intralesional corticosteroid injection(s) of a 1-ml

(50 : 50) mixture of betamethasone sodium phosphate

(Celestone Chronodose, Schering-Plough Corp.,

Kenilworth, NJ, USA), 6 mg/ml, and triamcinolone

acetonide (Kenalog, Bristol–Myers Squibb SRL, Anagni,

Italy), 40 mg/ml. Dermatological treatment with oral

betamethasone (Betnesol, Devries & Co. Ltd, Tel Aviv,

Israel), 0.5 mg/kg/day, was initiated together with the

periorbital corticosteroid injections in all patients. The

interval between the corticosteroid injections was 4–6

weeks. When there was no significant ocular

improvement (only in a minority of patients), or the

vascular lesions recurred after 1–3 sessions (depending

on the severity of the clinical findings), or systemic

complications were observed, the second-phase

treatment was initiated to overcome this refractory

presentation. This consisted of posterior sub-Tenon’s

infusion of a mixture (50 : 50) of betamethasone sodium

phosphate (Celestone Chronodose), 6 mg/ml, and

triamcinolone acetonide (Kenalog), 40 mg/cc, to a

volume of 1 cc per infusion, administered close to the

orbital vascular lesion, combined with a repeated

intralesion injection, as in the first phase, without oral

steroids. Recurrent post-treatment CT or MRI scans were

performed to compare and evaluate the effectiveness of

this modality.

Technique

A 3–4-mm incision of the conjunctiva and sub-Tenon’s

capsule was made in the specific quadrant, 8–10 mm

from the limbus. A blunt-tipped cannula was inserted

through the incision, and the tip was positioned close to

the posterior part of the lesion. Up to 1 cc of

corticosteroid mixture was very slowly injected into the

posterior sub-Tenon’s space. The incision was closed

with two Vicryl 8/0 sutures (Polyglactin, Johnson and

Johnson, St Stevens-Wolnue, Belgium). An intralesional

injection of corticosteroids was then administered (in the

same session). All treatments were administered by the

same surgeon (MS). IOP and funduscopic parameters

(to exclude vascular compromise) were measured before

and immediately after treatment, and during the follow-

up period up to 4 months after receiving steroid therapy.

Evaluation

The anatomical, IOP, and refractive responses to

treatment were evaluated longitudinally, from the first

day after injection, and followed once monthly for the

first year of treatment. Criteria for successful outcome

were significant reduction in lesion size, free visual axis,

and improvement in four refractive

parametersFspherical and cylinder power, axis of

astigmatism, and spherical equivalent (SE). The early and

late ocular and systemic side effects of the corticosteroid

treatments were also carefully evaluated with the

paediatric dermatologist. IOP was measured at 1, 3, and

4 months after treatment. Parental satisfaction with

regard to treatment, medical staff, and their expectation

was measured on a scale of 0 (total dissatisfaction) to 10

(maximal satisfaction).
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Study protocol

For this study, the results of the combined method were

retrieved from the medical files and analysed

retrospectively. The study was approved by the

Institutional Review Board of Rabin Medical Centre,

Beilinson Hospital, and approval was confirmed by the

directorship of Schneider Children’s Medical Centre of

Israel. Written consent for the corticosteroid injections

was obtained from the parents of each patient.

Statistical analysis

The non-parametric Mann–Whitney test was used to

compare patient age at diagnosis and at first treatment.

Paired t-test was used to determine the significance of

differences in ocular proptosis and visual axis before and

after treatment, and Wilcoxon-matched pairs signed-rank

test was used to analyse the changes in refractive

parameters. A P-value of p0.05 was considered

significant. All analyses were performed with the

Statistical Package for the Social Sciences (SPSS;

Professional Statistics release 11.5/2003, Chicago, IL,

USA).

Results

The group of refractory capillary haemangioma included

two male and five female infants of mean age 3.5±1.9

months at diagnosis and 4.2±1.9 months at the first

treatment (Table 1). All seven infants initially underwent

periorbital intralesional corticosteroid injections (1–3

times) combined with systemic oral corticosteroids. Six of

them later received the combined corticosteroid

treatments because of resistant disease (two patients/two

injections and four patients/one injection), and one

received only a posterior sub-Tenon’s corticosteroid

injection in the second phase. In two cases, the second

combined treatment was delivered because of an absence

of anatomical improvement at 4–5 weeks after the first

treatment.

The anatomical evaluation showed that 5/7 infants

(71.4%) had proptosis before treatment, and all were

completely symptom-free after. A free optical axis was

noted in one patient (14.3%) before treatment and in all

patients (100%) after treatment (Figure 1a–d). Mean time

from the day of injection to the achievement of significant

anatomical and functional results was 96.43±58.3 days.

This was the mean total period of our seven patients,

including two patients who received double injections.

Table 1 Demographic data of infants with capillary
haemangioma

Number (%)

Sex
Male 2 (28.6)
Female 5 (71.4)

Mean age at diagnosis (months) 3.5±1.9
Range 1–7
Mean age at first treatment (months) 4.2±1.9
Range 2.5–8
Mean follow-up (months) 17.0±5.54
Parental satisfaction with treatment 9/10
Mean time to the improvement (days) 96.4±58.3

Figure 1 (a) Before the combined steroid infusion. Significant proptosis and upper lid deformation with diffuse capillary
haemangioma of right eye. (b) Two months after the first combined steroid injection. A significant reduction of proptosis with free
visual axis is seen. (c) Before the combined corticosteroid infusion. Proptosis of upper lid and capillary haemangioma of right eye. (d)
Four weeks after the second combined steroid infusion; the reduced proptosis and vascular lesion size with free optical axis are shown.

Intralesional and sub-Tenon’s corticosteroids for capillary haemangioma
R Friling et al

1304

Eye



Evaluation of the refraction parameters (Table 2)

showed a reduction of 22.7% in spherical power after

treatment, which was close to our statistical criterion of

significance (P¼ 0.06) and a reduction of 53.8% in

cylinder power (P¼ 0.46). There was almost no change in

cylinder axis (P¼ 0.65; Table 2). Mean SE decreased in

33.7% of patients, but the difference was not statistically

significant (P¼ 0.09).

Mean IOP (measured by the Tono-Pen XL instrument)

before and immediately after combined treatment was

12–15 and 15–18 mmHg, respectively. Additionally, mean

IOP during the follow-up period, up to 4 months after

treatment, was within the normal limits on repeated

measurements for each patient and ranged between

13–17 mmHg. Cup/disk ratio remained unchanged

during the follow-up period in all patients.

Mean score of parental satisfaction with the clinical

improvement was 9/10. The main concerns for most

parents were cosmetic outcome, vision of the involved

eye, and the difference of the extent of the lesion before

and after treatment and during the follow-up period. The

two repeated IOP results taken during the follow-up

period were within the normal limits.

Mean duration of follow-up after treatment was

17±5.54 months. There was no anatomical or refractive

deterioration in any of the infants during follow-up, and

no early or late ocular complications were observed.

Discussion

This study shows that in infants with refractory massive

periorbital and orbital haemangiomas, a combination of

local corticosteroid treatment to the posterior sub-

Tenon’s space13 in the orbital region and directly to the

lesion in the periorbital area is associated with significant

improvement, both anatomically and functionally

without ocular complications.

In most cases, capillary haemangioma regresses

spontaneously, and its management initially consists of

observation only, to ensure timely diagnosis of significant

refractive error. Active treatment to reduce tumour size is

indicated only in the event of occlusion of the visual axis,

compression of the eye globe (which induces

astigmatism and amblyopia), progressive proptosis of

the eyeball with evidence of optic nerve compression, or

strabismus. Nowadays, local or systemic

corticocorticosteroids,14,15 or both,12 are delivered either

directly to the lesion or to the sub-Tenon’s space,

separately.

Ranchod et al,12 in a large review of corticosteroid

treatment of periorbital haemangioma, concluded that

objective data are mandatory for future practice and for

establishing the safety of oral, topical, and intralesional

steroids in children with periorbital haemangioma

requiring ophthalmological intervention.

The recommended dosage of intralesional

corticosteroids is 1 ml of a 50 : 50 mixture of Kenalog

40 mg/ml and Celestone 6 mg/ml;16 the dosage of oral

corticosteroids is 1.5–5 mg/kg/day prednisolone.17 The

optimal corticosteroid treatment varies according to the

location and extension of the haemangioma. Tumour

regression should be noted within 2–4 weeks; further

injections may be necessary, as determined by the

clinician.

The mechanism underlying the beneficial effect of

corticosteroids on haemangiomas is unknown.18

Stuttgen19 attributed the effect to vasoconstriction, and

others suggested that the corticosteroids increase the

sensitivity of the arterioles to other physiologically

occurring vasoconstrictive agents.20 Folkman21 found

that certain corticosteroids inhibit haemangiogenesis in

the presence of a fragment of heparin. In this study, we

infused corticosteroids periorbitally, deep into the

posterior sub-Tenon’s space to achieve a maximal effect

proximal to the orbital lesion combined with the

periorbital intralesion injection. The rationale of our

treatment modality was to treat intensively the whole

pathway of this extensive vascular lesion, from the deep

and invisible intraorbital up to the superficial visible

periorbital section. We assume that this practice

accounted for most of the improvement, as previous

treatment with intralesional injection combined with

systemic corticosteroids failed to induce significant

anatomical or functional changes in any of our patients.

Table 2 Outcome of combined treatment

Refraction (mean±SD) Visual axis (n) Proptosis (n)

Sph power D Cyl power D Axis SE Free Blocked Yes No

Preoperative 2.29±3.05 1.9±2.61 126±49.3 2.57±3.04 1 6 5 2
Postoperative 1.13±2.05 1.3±0.89 124±46.69 1.41±1.62 7 0 0 7
P-value 0.06 0.46 0.65 0.09 0.031 0.025
Percentage of improvement 22.7 53.8 7.8 33.7 42.9

Cyl¼ cylinder; n¼number of patients; SE¼ spherical equivalent; Sph¼ spherical.
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Of the seven patients, six received the combined

corticosteroid injection, and in the remaining patient

(14.3%), the second phase consisted only of posterior

sub-Tenon’s injection, and it also yielded improved

results.

Anatomically, no patient demonstrated ocular

proptosis or visual axis obstruction after treatment.

Functionally, the improvement in refractive results

involved mainly the spherical power (P¼ 0.06). The exact

mechanism for this phenomenon remains obscure.

We assume that the shrinkage of the vascular lesion

changes the orbital depth and width relative to the globe,

and therefore removes the ocular distortion and the

blockage of normal globe development and elongation.

It is noteworthy that these changes appeared

postoperatively, only in the involved eyes. Therefore, the

refractions in the involved and non-involved eye were

very similar during the follow-up. The decrease in SE

and astigmatic power indicated an overall improvement,

but these differences were not statistically significant,

perhaps because of the small number of patients.

Further follow-up of these patients will be conducted to

prove that this treatment prevented amblyopia in the

involved eye.

The involvement of the parents in the treatment

decision and our strong team support may have

contributed to the high satisfaction scores.

Ophthalmologists and paediatricians need to follow

treated infants for the side effects of corticosteroids.

Potential early complications (up to 4 months after

treatment) include facial acne eruption, moon face,

nocturnal irritability, increased appetite, increased IOP,

and hypertension; potential late complications (18–24

months after treatment) also include cataract and

increased IOP. Furthermore, the infusion of

corticosteroids deep into the posterior sub-Tenon’s space

may be associated with elevated IOP, vascular

obstruction, and haemorrhages caused by the infusion

itself, or optic nerve compression caused by infusion of

the medications into a very crowded orbit, or glaucoma

caused by the medication itself. None of these side effects

occurred in our patients, at least partly because the

medication was infused slowly, and only a volume of

1 ml was injected into the sub-Tenon’s space in a single

session. In addition, IOP measurements and funduscopy

were performed before and immediately after each

corticosteroid injection, and all were within the normal

limits. IOP and cup/disk ratio measurements taken

during the follow-up period were also normal.

Besides the novel combined treatment protocol

described here, our study differs from previous reports

in the detailed anatomic and functional refractive

evaluations before and after treatment, and the long

clinical follow-up, including IOP and cup/disc ratio

measurements, which made it possible to evaluate the

stability of the results.

Conclusion

We present an improved treatment modality of combined

local administration of a corticosteroid mixture in

patients with refractory periorbital and orbital

haemangioma where the initial therapy has been

unsuccessful. This technique places the medication in

proximity to the orbital haemangioma and directly into

the periorbital lesion, along the pathway of this vascular

lesion, which yields a maximal beneficial anatomic and

functional effect.
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