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abstract
purpose To compare our results with intralesional corticosteroids (IC) injections 
to those with oral propranolol (P) medication in children with a peri-orbital infantile 
hemangioma (IH).  

design Retrospective comparison of two treatment groups.   

participants Children diagnosed with IH and treated with IC (n = 29) or P (n = 14) by the 
multidisciplinary task force of the Academic Medical Center in Amsterdam, from July of 
2004 through December of 2011.

methods Intralesional injections with a mixture of Kenacort and Solumedrol vs. oral 
propranolol treatment with a maximum of 3 mg/kg/day. In case no further improvement 
was objectified, treatment was stopped and the outcome measured.

main Outcome measures Type, duration and complications of treatment, and 
supportive or additional therapies were scored. Outcomes of visual measurements, at 
the start and end of therapy, were scored.

results The period of treatment was significant longer in the IC group. No major 
complications occurred in both groups. No significant difference was observed in 
prevalence of supportive therapy but more additional therapy was needed in the 
IC group. The levels of amblyopia and the median absolute improvement did not 
significantly differ between both groups.

conclusions Because we found intralesional corticosteroid injections and oral 
propranolol medication to equally improve the level of amblyopia in children with IH 
of the peri-orbital and cheek region, but propranolol therapy to be associated with 
less complications and additional or supportive treatment, we prefer oral propranolol 
medication over the intralesional corticosteroid injections in cases where IHs threat to 
hamper visual acuity.
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Introduction
Infantile hemangiomas (IH) are the most common tumors of infancy with a prevalence 
of 10%.1 They may be diagnosed based on their typical natural history. Usually, they 
are not visible at birth but occur in the first few weeks of life. After a few months of rapid 
growth (proliferation phase), an involution phase follows in which the volume and color 
intensity of the anomaly decreases.2-4 This phase may last several years. IHs can vary in 
size and may occur on any part of body.1;2;4 Facial anomalies occur in 7% of the general 
population of children with IH1 and in up to 43% of the hospital based population.5 
These anomalies may be part of the PHACES syndrome that comprises posterior fossa 
anomalies, (large facial) hemangiomas, arterial abnormalities, coarctation of the aorta, 
eye abnormalities, and sternal cleft defects.6 
Because of the natural involution of IH, a ‘wait and watch’ policy may be adopted 
unless location-related secondary symptoms or complications during the proliferation 
phase necessitate treatment. As such, IHs that are located peri-orbitally or lower on 
the cheek may lead to amblyopia as a result of visual stimulus deprivation, mechanical 
pressure on the eye, or (partial) occlusion of the eye.7;8 In cases where IH interfere 
with visual development, therapy consist of simple occlusion of the normal eye. More 
extensive treatment may be necessary in cases where amblyopia is already present or 
to be expected as a result of extensive growth of the IH. Intralesional, oral, or topical 
administered corticosteroids were the treatment of choice in these cases, from 1967 
to 2008.9-14 Still, the evidence for the relative efficacy and safety of such treatment 
remained scant.13

Since 2008, the accidental discovery of the induction of regression of the anomaly 
by orally administered propranolol by Leaute-Labreze et al15 has been confirmed by 
multiple reports.16-19 Consequently, propranolol is increasingly being propagated as the 
first line therapy for IHs in both the proliferation, and the involution phase.16-23 However, 
the efficacy of such propranolol treatment has never been compared to intralesional 
corticosteroids injections of peri-orbital IHs, to date. Hence, we set out to retrospectively 
compare our results with intralesional corticosteroids injections and those with oral 
propranolol treatment in children with peri-orbital IH.  

methodology
subjects
From July of 2004 through December of 2011, 382 children were diagnosed with IH by 
the multidisciplinary task force for IH of the Academic Medical Center in Amsterdam. 
Of these, 61 children were treated for a peri-orbital IH. Up until 2008, 29 of these 61 
children were treated with intralesional corticosteroid injections while 14 children were 
treated with propranolol, since 2008. Age at onset of the IH, age of these children at 
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first hospital presentation, and location and phase of the IH were noted. The data on the 
remaining 18 children was excluded from this study as 13 of them were treated solely 
with laser therapy and the other five underwent immediate surgical excision because 
of near complete visual obstruction at presentation. 

Intervention
corticosteroids
Intralesional injections were given with a maximum of 1 ml of a 1:1 mixture of 
triamcinolonacetonide (Kenacort 40, Bristol-Meyers Squibb, Woerden, The Netherlands) 
and methylprednisolon (Solumedrol, Pfizer, Capelle aan de IJssel, The Netherlands). Mild 
compression to prevent bleeding was applied afterwards for 10 minutes. The parents 
were instructed to contact the outpatient clinic in case of bleeding for more then 24 
hours, ulceration, necrosis, or visual impairment. Eight weeks after the first intralesional 
injection, the multidisciplinary task force assessed the effect of the treatment. In cases 
where further reduction of the anomaly was indicated to restore the field of vision, a 
second injection was given. Additional injections were given at eight weeks intervals, if 
so indicated. In cases where the task force observed no further improvement at follow 
up, intralesional corticosteroid treatment was stopped. 

propranolol
Oral propranolol treatment (propranolol, Spruyt-Hillen, IJsselstein, The Netherlands) 
was started at 1 mg/kg/day and raised in five days to a maximum of 3 mg/kg/day 
divided into three gifts, if no side effects appeared. Before treatment was started, the 
pediatric cardiologist ruled out any preexistent cardiac conduction disorder. The parents 
were instructed to contact the outpatient clinic in case of any signs of hypoglycemia, 
bronchial hyper reactivity, hypotension, or cold extremities.24

After the start of treatment, the task force assessed the effect monthly. As soon as no 
further improvement of the hemangioma after the initially effect was observed at two 
consecutive visits, propranolol intake was gradually decreased and stopped. 

additional and supportive therapy
Possible additional therapies were defined as applied to (further) reduce the volume or 
appearance of the hemangioma after the start of interventional treatment and consisted 
of oral prednisolone, surgery, or laser therapy. Oral prednisolone (Prednisolon 
drank, Fagron, Capelle a/d IJssel, the Netherlands)  was applied in cases where local 
corticosteroid therapy was insufficient, whereas surgery consisted of reduction of 
the hemangioma in cases where corticosteroid or propranolol therapy insufficiently 
restored the field of vision or reduction of residual skin surplus for cosmetic reasons. 
Dye laser (V-beam) therapy was applied for cosmetic reasons in cases of residual red 
coloring of the reduced infantile hemangioma.
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Supportive therapy was defined as any measure to improve visual function which 
was not directed at the infantile hemangioma and consisted of occlusion of the contra 
lateral eye in cases where unilaterally or bilaterally amblyopic observed or suspected. 
Often, such therapy had already been started before the interventional corticosteroid or 
propranolol therapy was started.

Vision assessment
Monocular visual acuity was assessed before, during, and after interventional treatment 
with tests appropriate to age and cognition25 and when possible expressed in Snellen 
equivalents. All refractive errors were assessed on the basis of cycloplegic refraction, 
which was performed by instilling one drop of 0.5% cyclopentolate hydrochloride 
(Bausch & Lomb, Antwerp, Belgium) and one drop of 0.5% tropicamide (Thea Pharma, 
Zoetermeer, the Netherlands) for infants younger than 6 months of age and for older 
infants, one drop of 1% cyclopentolate hydrochloride in both eyes. All refraction data 
were looked at for the right and left eye independently, and spherical equivalent values 
were calculated.
In this study, amblyopia was defined as a difference in corrected visual acuity of two or 
more lines, with the amblyopic eye being 20/40 or less. Anisometropia was considered 
present if there was a difference in cylindrical refractive error between the two eyes of 
one diopter or more.8;25-27 

Outcome measurement and analysis 
Descriptive statistics are provided of gender, presence of PHACES syndrome, the 
side, location in relation to the eye, the phase of the infantile hemangioma at baseline, 
the prevalence of additional therapy, and the complication rates in each of the two 
interventional groups. Age of onset and age at presentation of the infantile hemangioma, 
age at the start of intervention, and treatment durations of the children are presented 
as median and interquartile range (IQR). Pre- and post intervention visual acuity are 
presented as the number of patients in each interventional group, as well as in median 
(IQR) per group.
As to the interventions, we noted the number of the intralesional corticosteroid injections 
and the time between first and last injection in the one group, and the duration of 
propranolol treatment in the other.
Furthermore, the number and type of additional or supportive therapies during or 
after the interventional therapy was noted. To allow for fair comparison between both 
interventions, we limited the follow up time of additional therapy in the corticosteroid 
group to adjust it to the follow up period in the propranolol group. In cases where 
occlusion therapy was applied, daily time schedule and total period of occlusion were 
scored.
Based upon the orthoptically measured difference of visual acuity between the two 
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eyes and the estimated astigmatism, the level of amblyopia was translated to a scale 
from 0 to 5 where 0 stands for no amblyopia and 5 for deep amblyopia. 
Categorical and continuous variables were compared between the two intervention 
groups using Fisher exact or Mann-Whitney tests, respectively and p-values of 0.05 or 
less were accepted as indicative of statistical significance. All statistical analyses were 
carried out in SPSS (Version 17.0, Chicago, IL USA).

results
subjects
The characteristics of children in both interventional groups did not differ significantly, 
except for the age of onset of IH (p = 0.022) and the age at presentation (p = 0.004).
Likewise, the occurrence of the PHACES syndrome, the distribution of locations on the 
face, and the phase of the IH did not differ significantly between both groups (Table 1). 
The visual acuity prior to intervention did, again, not differ significantly between both 
groups although we noticed a tendency toward worse amblyopia levels among the 
children treated with intralesional corticosteroid injections (Table 2). 

table 1 Characteristics of the children with periorbital IH treated with intralesional corticosteroid injections 
(IC) or propranolol (P). Please, note that significantly different values are provided in bold print. 

IC group
(n = 29)

P group
(n = 14)

n % n %

Sex Male 4 14 4 29

PHACES Yes 3 10 0 0

Side Left 17 59 6 43

Right 11 38 8 57

Both 1 3 0 0

Location Upper eyelid 10 42 7 50

Lower eyelid / cheek 6 25 6 43

Both upper and lower eyelid 3 13 0 0

Nasal 5 21 0 0

Intraorbital 0 0 1 7

Missing 5

Phase Proliferation phase 25 86 13 93

Involution phase 4 14 1 7

Median (IQR) Median (IQR)

Median Age at onset (months) 0.46 0.46 0.71 0.67

Median Age at first visit (months) 2.66 2.63 1.59 1.33

Median Age at start of treatment (months) 2.92 2.53 2.66 1.78
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table 2 Visual acuity prior to treatment of the children with a periorbital IH treated with intracorticosteriod 
injections (IC) or propranolol (P), as expressed in the level of amblyopia. 

IC group
(n = 29)

P group
(n = 14)

n % n %

Level of amblyopia

0 5 31 3 21

1 1 6 6 43

2 3 19 4 29

3 1 6 1 7

4 2 13 0 0

5 4 25 0 0

Missing 13 0

Median 2 1

IQR 4.25 1.00

Interventions 
Twenty-one of the 29 children (72%) treated with intralesional corticosteroid injections 
were given a second injection and 16 (55%) were given even more than two. 
Consequently, the median duration of intralesional corticosteroid therapy was 15.9 
months (IQR, 10.28), which was significantly longer than the median duration of 6.5 
months (IQR, 4.87) of propranolol therapy (p < 0.001).

Outcome of therapy
The complications reported after intralesional steroid injections were bleeding (n = 
9) and ulceration (n = 7). Bleeding was self-limiting in all cases but the ulcerations 
necessitated topical treatment. No skin necrosis or blindness was observed (Table 3). 
In the propranolol group, no (suspicion of) hypoglycemia, bronchial hyper reactivity, or 
hypotension was noted. Parents reported cold extremities in six cases but this had no 
effect on the continuation of therapy.  
Additional therapy consisting of oral prednisolone therapy was applied in one child, it 
being from the steroid treated group. Surgical debulking of the IH because of the threat 
of permanent damage of vision was performed in only one child, also being from the 
steroid treated group. All other surgery was performed for cosmetic reasons. Limiting 
the follow up time of the steroid group to that of the propranolol group, additional 
therapies were applied in ten of the 29 children of the steroid group (34%) and one of 
the 14 children in the propranolol group (7%) (p = 0.071).
Occlusion therapy was applied as supportive therapy in the propranolol group more 
often than in the steroid group (Table 3), but this difference was not significant (p = 
0.512). The duration per day and total period of occlusion therapy was not significantly 
longer in the steroid group: 2.3 vs 0.62 hours per day (p = 0.179) and 13.8 vs. 3.4 
months (p = 0.393), respectively. 
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table 3 Prevalence and characteristics of therapy, supportive therapy, and additional therapy among 
children with periorbital IH treated with intracorticosteroid injections (IC) or propranolol (P). Please, note 
that significantly different values are provided in bold print.

IC group
(n = 29)

P group
(n = 14)

n % n %
Bleeding
Ulceration
Skin atrophy
Blindness  

9
7
0
0

31
24
0
0

Hypoglycemia
Bronchial hyper reactivity 
Hypotension  
Cold extremities

0
0
0
6

0
0
0

43
Occlusion therapy 17 59 10 71
Additional therapy
      Surgery
          cosmetic
          debulking 
     Laser
     Oral prednisolone

16
10
9
1
9
1

55 2
0
0
0
1
0

14

table 4 Level of amblyopia and absolute improvement of ambyopia at the end of treatment in the children 
with a periorbital IH after treatment with intracorticosteriod injections (IC) or propranolol (P).

IC group
(n = 29)

P group
(n = 14)

n % n %
Level of amblyopia

0 11 61 12 86
1 3 17 1 7
2 0 0 1 7
3 1 6 0 0
4 1 6 0 0
5 2 11 0 0

Missing 11 0
Median 0 0

IQR 1 0

Absolute improvement
Median 1 1

IQR 2 0.75
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After the intervention, the levels of amblyopia did not differ significantly between both 
groups (p = 0.451) (Table 4). Likewise, the median absolute improvement did not differ 
significantly between both groups (p = 0.982). In the two children in the steroid group 
and the one child in the propranolol group in whom the amblyopia did not improve 
at all, the interventional therapy was started after the proliferation phase. Exclusion of 
the data on the five children treated after the proliferation phase did not change these 
observations. The same applies to exclusion of the data of the three children with the 
PHACES syndrome.

discussion
In this study we compared intralesional corticosteroids and propranolol as treatment 
modalities for IH of the peri-orbital and cheek region. Both our treatment groups show 
good visual outcome, but the period in which improvement of vision was obtained was 
shorter and no care for complications was needed in children treated with propranolol. 
Furthermore, less additional therapy for cosmetic or functional reasons was needed in 
this group. 

potential methodological limitations
Before we discuss these observations, some potential limitations of our methodology 
need to be addressed. As such, the age of onset and the age of presentation of the IH 
differed significantly between the two groups. The first difference can be explained 
by relatively more precursor lesions seen in the steroid group, whereas the second 
may be explained by the increase of recognition and earlier referral of children with 
IH by parents and general practitioners.28 Still, the age of starting with the intervention 
did not differ significantly (p=0.120). This can be explained by the work up that is 
needed for the propranolol treatment. Moreover, it may be the reflection of restrain 
against a new treatment modality that lacks any published data on randomized clinical 
trials. Contrastingly, our task force had many years of experience with intralesional 
corticosteroids injection that, consequently, were started immediately at the first 
consultation. Over the period 2008 through 2011, we notice a tendency toward an 
earlier start of propranolol treatment which resulted from an earlier indication and more 
efficient cooperation with the pediatric cardiologist.
Second, we did not differentiate between IHs that extended from the lower eyelid to the 
cheek, and those that were limited to the cheek while relatively more children with IHs 
limited to the cheek were included in the propranolol group. The external mechanical 
forces that these IHs may extend on the eye have only recently been recognized as 
a cause of astigmatism and amblyopia. Consequently, it may be that more children 
with an IH located on the cheek region were referred for visual examination the 
ophthalmologist during the period of propranolol treatment, than during the period of 
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corticosteroid treatment. This may explain why we noticed a tendency toward worse 
amblyopia levels among the children treated with intralesional corticosteroid injections. 
Both these limitations result from ours being a retrospective assessment and reflect 
the need of a prospective, randomized comparison of propranolol and corticosteroid 
treatment in this group of children. 

difference of treatment
Visual impairment represents an emergency situation in children with IH of the peri-
orbital or cheek region. Early active treatment is required as visual compromise can 
cause permanent damage to the child’s vision.7;8 Therefore, it is imperative that the 
logistics of the cardiologic work up associated with propranolol treatment are integrated 
in the work protocol of any task force on vascular anomalies. 
Once started, propranolol treatment features less burden to the child, parents, and 
medical team. In the steroid group, more then two additional intralesional injections 
are often necessary after the initial injection. This is associated with a longer period of 
treatment and more hospital visits and interventions for the child which, in turn, may 
present a psychological burden for the child and its parents. 

additional or supportive therapy
The significant difference of prevalence of additional therapies between the two 
interventional groups (p<0.020) can partly be explained by the fact that the follow 
up was longer in the steroid group. This may have led to more cosmetic corrections 
being performed. Still, even when the follow up time is limited we observed a tendency 
toward more children from the steroid group (34%) needing additional therapy as 
compared with the P group (7%).  Even though cosmetic corrections do not influence 
the ophtalmological outcome, prevention of such interventions is preferable. 
Although the relative number of children treated with occlusion therapy did not differ 
significantly in both groups, the longer daily durations and total period of occlusion 
therapy in the steroid group may present an extra psychological burden for the child 
and its parents. 

complications of treatment 
Although both intralesional corticosteroid injections and oral propranolol medication 
both feature their complications, those of the steroid injections occur more frequent. 
The bleeding and ulceration observed among our steroid treated group had more impact 
on the child and its parents than the occurrence of cold extremities observed among 
the propranolol treated group. Because parents were informed of cold extremities as a 
known side effect, underreporting of this effect may even have occurred. 
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Implications of our observations
Our observations indicate that the period of propranolol medication is shorter than the 
period of intralesional corticosteroid injections to reach a comparable improvement of 
the level of amblyopia. Because the propranolol therapy is, furthermore, associated with 
less complications and additional therapy, we prefer this therapy over the intralesional 
injections in cases where IHs in the peri-orbital or cheek region (threat to) hamper visual 
acuity. Intralesional injections are, then, to be restricted to children who suffer cardiac 
problems. 
Moreover, these observations changed our protocol of treatment dramatically. Where, in 
the past, the ‘wait and watch’ approach was our first line of treatment for uncomplicated 
cases of IH, we currently tend to more aggressively start treatment with propranolol or, 
even, a locally applied beta-blokker timolol (Timogel, Thea Pharma, Zoetermeer, the 
Netherlands) in these cases. This changed the outcome of treatment dramatically as 
the beta-blocker induces a regression of the infantile hemangiomas and, consequently, 
the maximum sizes of the residual lesions.17;29 Future research is also needed to assess 
whether this results in a decrease of additional cosmetic treatment.

conclusion
We found intralesional corticosteroid injections and oral propranolol medication to 
equally improve the level of amblyopia in children with IH of the peri-orbital and cheek 
region, but propranolol therapy to be associated with less complications and additional 
or supportive treatment. Consequently, we prefer oral propranolol medication over the 
intralesional corticosteroid injections in cases where IHs threat to hamper visual acuity.



80

chapter 6

reference List

1   Hoornweg MJ, Smeulders MJ, van der Horst CM. [Prevalence and characteristics of 
haemangiomas in young children]. Ned Tijdschr Geneeskd 2005; 149(44):2455-2458.

2    Finn MC, Glowacki J, Mulliken JB. Congenital vascular lesions: clinical application of a new 
classification. J Pediatr Surg 1983; 18(6):894-900.

3   Haggstrom AN, Drolet BA, Baselga E, Chamlin SL, Garzon MC, Horii KA et al. Prospective study 
of infantile hemangiomas: demographic, prenatal, and perinatal characteristics. J Pediatr 
2007; 150(3):291-294.

4   Mulliken JB, Glowacki J. Hemangiomas and vascular malformations in infants and children: a 
classification based on endothelial characteristics. Plast Reconstr Surg 1982; 69(3):412-422.

5   Haggstrom AN, Drolet BA, Baselga E, Chamlin SL, Garzon MC, Horii KA et al. Prospective study 
of infantile hemangiomas: clinical characteristics predicting complications and treatment. 
Pediatrics 2006; 118(3):882-887.

6   Frieden IJ, Reese V, Cohen D. PHACE syndrome. The association of posterior fossa brain 
malformations, hemangiomas, arterial anomalies, coarctation of the aorta and cardiac defects, 
and eye abnormalities. Arch Dermatol 1996; 132(3):307-311.

7   Goldberg NS, Rosanova MA. Periorbital hemangiomas. Dermatol Clin 1992; 10(4):653-661.
8   Bogan S, Simon JW, Krohel GB, Nelson LB. Astigmatism associated with adnexal masses in 

infancy. Arch Ophthalmol 1987; 105(10):1368-1370.
9   Zarem HA, Edgerton MT. Induced resolution of cavernous hemangiomas following 

prednisolone therapy. Plast Reconstr Surg 1967; 39(1):76-83.
10   Gawley SD, Bingham EA, McGinnity G. Visual outcomes of treated periocular capillary 

haemangiomas in childhood: a 10-year review. Acta Ophthalmol 2011; 89(4):396-401.
11   Verity DH, Rose GE, Restori M. The effect of intralesional steroid injections on the volume and 

blood flow in periocular capillary haemangiomas. Orbit 2008; 27(1):41-47.
12   Bramhall RJ, Quaba A. A review of 58 patients with periorbital haemangiomas to determine 

appropriate cases for intervention. J Plast Reconstr Aesthet Surg 2008; 61(2):138-149.
13   Ranchod TM, Frieden IJ, Fredrick DR. Corticosteroid treatment of periorbital haemangioma of 

infancy: a review of the evidence. Br J Ophthalmol 2005; 89(9):1134-1138.
14   Bennett ML, Fleischer AB, Jr., Chamlin SL, Frieden IJ. Oral corticosteroid use is effective for 

cutaneous hemangiomas: an evidence-based evaluation. Arch Dermatol 2001; 137(9):1208-
1213.

15   Leaute-Labreze C, Dumas de la Roque E, Hubiche T, Boralevi F, Thambo JB, Taieb A. 
Propranolol for severe hemangiomas of infancy. N Engl J Med 2008; 358(24):2649-2651.

16   Hogeling M, Adams S, Wargon O. A randomized controlled trial of propranolol for infantile 
hemangiomas. Pediatrics 2011; 128(2):e259-e266.

17   Zvulunov A, McCuaig C, Frieden IJ, Mancini AJ, Puttgen KB, Dohil M et al. Oral propranolol 
therapy for infantile hemangiomas beyond the proliferation phase: a multicenter retrospective 
study. Pediatr Dermatol 2011; 28(2):94-98.

18   Sans V, de la Roque ED, Berge J, Grenier N, Boralevi F, Mazereeuw-Hautier J et al. Propranolol 
for severe infantile hemangiomas: follow-up report. Pediatrics 2009; 124(3):e423-e431.

19   Schupp CJ, Kleber JB, Gunther P, Holland-Cunz S. Propranolol therapy in 55 infants with 
infantile hemangioma: dosage, duration, adverse effects, and outcome. Pediatr Dermatol 
2011; 28(6):640-644.



81

propranolol versus corticosteroids for peri-orbital infantile hemangiomas

20   Leaute-Labreze C, Prey S, Ezzedine K. Infantile haemangioma: part II. Risks, complications and 
treatment. J Eur Acad Dermatol Venereol 2011; 25(11):1254-1260.

21   Price CJ, Lattouf C, Baum B, McLeod M, Schachner LA, Duarte AM et al. Propranolol vs 
corticosteroids for infantile hemangiomas: a multicenter retrospective analysis. Arch Dermatol 
2011; 147(12):1371-1376.

22   Rossler J, Schill T, Bahr A, Truckenmuller W, Noellke P, Niemeyer CM. Propranolol for 
proliferating infantile haemangioma is superior to corticosteroid therapy - a retrospective, 
single centre study. J Eur Acad Dermatol Venereol 2011.

23   Bertrand J, McCuaig C, Dubois J, Hatami A, Ondrejchak S, Powell J. Propranolol versus 
prednisone in the treatment of infantile hemangiomas: a retrospective comparative study. 
Pediatr Dermatol 2011; 28(6):649-654.

24   de Graaf M, Breur JM, Raphael MF, Vos M, Breugem CC, Pasmans SG. Adverse effects of 
propranolol when used in the treatment of hemangiomas: a case series of 28 infants. J Am 
Acad Dermatol 2011; 65(2):320-327.

25   American Academy of Ophthalmology. Amblyopia, Preferred Practice Pattern. San Francisco 
(CA): American Avademy of Ophthalmology.  1994. 

26   Morrell AJ, Willshaw HE. Normalisation of refractive error after steroid injection for adnexal 
haemangiomas. Br J Ophthalmol 1991; 75(5):301-305.

27   Kutschke PJ, Scott WE, Keech RV. Anisometropic amblyopia. Ophthalmology 1991; 98(2):258-
263.

28   Frieden IJ. Infantile hemangioma research: looking backward and forward. J Invest Dermatol 
2011; 131(12):2345-2348.

29   Maguiness SM, Frieden IJ. Management of difficult infantile haemangiomas. Arch Dis Child 
2012; 97(3):266-271.




