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Periocular haemangiomas of infancy can cause severe 
and rapid ocular damage. Oral corticosteroids remain 
the front-line treatment to minimize the consequences of  
these haemangiomas. The aim of this report is to summari-
ze our experience with pulse intravenous methylpredni-
solone as an alternative therapy for periocular haemang-
ioma when visual prognosis is engaged. Fifteen infants, 
who presented periocular haemangioma with functional 
impact on vision, received 2 mg/kg methylprednisolone 
intravenously twice a day for 2 days. Following pulse    
therapy, 2 mg/kg/day prednisolone was given orally with 
gradual tapering. No further visual impact was noticed 
following pulse therapy. Two patients relapsed, needing 
new pulses or, in one case, vincristine. No serious side-
 effects were recorded. Pulse methylprednisolone therapy 
permitted a particularly rapid shrinkage of haemangio-
mas and a complete disappearance of their visual impact 
within 2 days. Apparently more rapid than the usual oral 
corticosteroids, pulse intravenous methylprednisolone 
decreases the risk of ocular complications, which corre-
lates with the duration of the influence of haemangiomas. 
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Infantile haemangiomas are very common benign  
tumours of infancy. Most haemangiomas appear at birth or 
by one month of age, and subsequently enlarge, reaching  
their final size by 6–12 months of age. Spontaneous 
regression is observed within the first 5 years of life, so 
that no treatment is required unless these haemangiomas 
interfere with functional activities or is life threatening. 
Periocular haemangiomas are particularly dangerous be-
cause they can result in various and severe visual damage 
(1, 2). In this alarming situation, adequate treatment must 
be given to protect infants from irreversible damage. 
Oral corticosteroids remain the most common treatment. 
Four years ago we observed a newborn baby with a large 
hepatic haemangioma that quickly resulted in asystolia. 

Since no oral steroids could be administered, intravenous 
methylprednisolone was given instead. The decrease in 
volume of this haemangioma was particularly marked and 
extremely fast compared with what was usually observed 
with oral corticosteroids (F. Delesalle et al., unpublished 
observation). In light of this experience, the question of 
efficacy of intravenous pulses of methylprednisolone for 
other threatening haemangiomas was raised. The purpose 
of this report is to discuss the efficacy of intravenous 
pulse methylprednisolone when visual prognosis is  
engaged. This paper reviews the management and out-
come of 15 threatening periocular haemangiomas. 

MATERIALS AND METHODS
Diagnosis of 15 cases of haemangioma of infancy was made by 
history and physical examination (Table I). No systematic ultra-
sonography, tomodensitometry or biopsy was carried out. All of 
these haemangiomas concerned the orbital region or eyelids with 
a functional impact on vision, confirmed by an ophthalmological 
examination. Cases 1–7 also induced a complete eye closure. Cases 
1, 2, 6, 7, 8, 12 and 14 presented particularly large haemangiomas, 
involving not only the periocular region, but also the frontal,  
temporal or nasal areas. Case 15 presented an infantile haemangioma  
of the right orbit, which induced exophthalmia. The volume and 
impact of this haemangioma on the eye components was evaluated 
by a computed tomography (CT) scan of the orbit.

Cases 8, 10 and 12 were first treated with oral corticosteroids, 
but the efficacy of this treatment was insufficient. In cases 8 
and 12, oral prednisolone not only failed to decrease the volume 
of the haemangiomas but also failed to stop their growth. In 
case 10, oral corticosteroids were initially successful since they 
stopped the growth of the haemangioma and decreased its size. 
The interruption of oral prednisolone for 15 days unfortunately 
resulted in a dramatic expansion of the volume of the haemangi-
oma, endangering the visual prognosis. 

The average age when pulse intravenous corticosteroids were 
commenced was 2.5 months. Patients were hospitalized for 2 
days for monitoring while they received intravenous cortico-
steroids. Methylprednisolone, 2 mg/kg, was injected during a  
period of 30 minutes, twice a day for 2 days (methylpredniso-
lone was diluted in an infusion of 50 ml isotonic glucose 5%). 
The patients were monitored at regular intervals for blood 
pressure, pulse and consciousness. Metabolic disorders were 
checked through daily blood analysis (glucose, electrolytes, 
renal function). 

Efficacy of pulse intravenous methylprednisolone was de-
termined on the third day through the measurement of the size 
of the haemangioma, clinical evaluation of eye opening, and 
ophthalmological analysis of visual impact.

Following the methylprednisolone pulses, 2 mg/kg/day of 
prednisolone or equivalents was administered orally. Gradual 
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tapering of oral corticosteroids was initiated one month after 
stability or when involution of the haemangiomas was obtained. 
Tapering was specific to each haemangioma, ranging from  
15% to 30% of dosage, every 1 or 2 weeks. When relapse was 
noticed while tapering, the dosage was increased to the previous 
dosage. A 15-day course was then re-initiated until stabilization 
or involution. If relapse under oral corticosteroid was dramatic,  
threatening visual prognosis once again, new intravenous 
methylprednisolone pulses were performed. Follow-up was 
made regularly by physical examination, with blood pressure, 
weight and height measurement. Gastric stress was evaluated 
through interviewing the mother and asking about feeding 
difficulties. Anti-acids were then given. If blood pressure was 
abnormal, chest X-ray and cardiac ultrasound were performed, 
to detect any cardiomyopathy.

RESuLTS

Responses to intravenous methylprednisolone pulses 
were considered to be good or even excellent every 
time. The decrease in the volume of the haemangiomas 
was obvious as early as the first day. The complete 
opening of the eye was obtained rapidly, as early as 
the first day of intravenous corticosteroids for cases 1, 
4, 5 and 6, and on the third day for cases 2, 3 and 7. 
Ophthalmologists did not find any visual impact after 
pulse therapy in any of the patients (Fig. 1). 

Case 8 and 12, who first received oral prednisolone 
without sufficient efficacy, responded as well as the oth-
ers to intravenous methylprednisolone, with complete 
recovery of the visual field. 

Concerning case 15, exophthalmia caused by the 
orbital haemangioma also decreased quickly within 2 
days. This improvement was confirmed by a new CT 
scan of the orbit performed 2 weeks later. 

Nevertheless, for cases 5 and 6, a single pulse  
therapy was insufficient. Case 5 was able to open his 

eye after the first methylprednisolone pulses. Despite 
a 2 mg/kg/day oral prednisolone treatment, he relapsed 
one week later, with complete obstruction of the eye. 
He thus received intravenous methylprednisolone pulses 
following the same protocol. The second treatment was 
successful and no relapse was registered later. 

The response to treatment of case 6 was considered 
good, since visual function was no longer threatened. 
However, growth of this huge haemangioma continued 
to be observed on several occasions despite oral pred-
nisolone; 4 additional intravenous methylprednisolone 
pulses were administered in case of total obstruction of 
visual field. At 2.5 months of age, pulse methylpredniso-
lone therapy permitted a mild but incomplete improve-
ment with a persistent visual impact. Then, in addition to 
oral prednisolone (1.5 mg/kg/day), vincristine (1 mg/m2 

per injection, once a week) was also administered for 6 
weeks with quite good results (no further visual impact). 
At 5 and 6 months of age, pulse methylprednisolone 
therapy was sufficient to recover normal visual field. At 
9 months of age, a new severe relapse occurred. Once 
again, pulse methylprednisolone therapy was unable to 
completely decrease the volume of the haemangioma. A 
single injection of vincristine (1 mg/m2) combined with 
oral prednisolone (1 mg/kg/day) was successful. Oral 
prednisolone was then administered until 13 months of 
age with gradual tapering. 

No serious side-effects were observed in hospital. 
Sleep disturbance was frequent, concerning nearly all 
the infants.

The average duration of oral corticosteroids follo-
wing intravenous methylprednisolone pulses was 5.65 
months. The main side-effects were reversible growth 
and weight stagnation, concerning children 6 and 9. 
Half of the infants had symptoms of gastric stress. 

Table I. Clinical characteristic and treatment results in 15 cases of periocular haemangioma of infancy

Case/age 
(months)

Localization of haemangioma Eye impact Initial 
treatment

Efficacy after 2 days of i.v. pulse 
methylprednisolone

Total length of 
oral P (months)

1/2 Left half face and upper eyelid Complete closing None Eye opening. No further visual impact 6    
2/1 Left frontal zone and right upper eyelid Complete closing None Eye opening. No further visual impac 4
3/2 Right lower eyelid Complete closing None Eye opening. No further visual impact 3
4/3 Right upper eyelid Complete closing None Eye opening after the first pulses. No further 

visual impact
 7.5

5/1.5 Left upper eyelid Complete closing None Eye opening after the first pulses. No further 
visual impact

?

6/1 Temporal and left lower eyelid Complete closing None Eye opening after the first pulses. No further 
visual impact

12 

7/3 Right frontal zone and upper eyelid Complete closing None Eye opening. No further visual impact. 3
8/2 Frontal, sternal, right internal canthus Visual impact. 

Superficial necrosis 
7 days P Volume decrease. No further visual impact 8

9/1.5 Left upper eyelid Visual impact None Volume decrease. No further visual impact 6
10/4 Right lower eyelid Visual impact 1 mo. P Volume decrease. No further visual impact 6
11/5 Right external canthus Visual impact None Volume decrease. No further visual impact 3
12/4.5 Nasal and right upper eyelid Visual impact 15 days P Volume decrease. No further visual impact 6
13/3 Left upper eyelid Visual impact None Volume decrease. No further visual impact 2.5
14/2 Lower and upper eyelid and temporal area Visual impact None Volume decrease. No further visual impact 6.5
15/1.5 Right orbit Proptosis None Volume decrease. No further proptosis 3

P: prednisolone orally 2 mg/kg/day.
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Fussiness, irritability and insomnia were also reported. 
Neither hypertension nor cardiomyopathy was noted. 
No child suffered from adrenal suppression at the end 
of the treatment.

DISCuSSION

Periocular haemangiomas represent a considerable risk 
to vision through occlusion of the pupil, compression 
of the globe, and expansion in the retrobulbar space. 
Ocular complications occur in 80% of patients. These 
include amblyopia, strabismus, astigmatism, refractive 
errors and optic nerve atrophy (1, 2). Amblyopia is 
reported in up to 60% of patients and is a major cause 
of loss of visual acuity in the affected eye (2). Severe 
amblyopia has been closely correlated with the duration 
of eyelid closure and stimulus deprivation (2). Such am-
blyopia can develop within one week (3). Astigmatism 
and refractive errors result from bulky lesions and are a 
frequent cause of mild to average amblyopia. Therefore, 
haemangiomas that obstruct the visual axis or exert 
pressure on the globe should be treated immediately in 
order to preserve binocular vision.

Gold standard treatment for alarming infantile haem-
angiomas is usually oral corticosteroids (4–6).The  
meta-analysis by Benett et al. (5) clearly showed that most 
infants with growing cutaneous haemangiomas respond to 
systemic corticosteroid administration. The initial dosing 
of corticosteroids probably arose from existing treatment 
regimens for conditions such as nephrotic syndrome and 
asthma in infants, ranging from 1 to 5 mg/kg/day of pred-
nisone. An average daily dose of 2.9 mg/kg of prednisone 
given over an average time of 1.8 months before tapering 

had a response rate of 84%. More than 3 mg/kg/day  
resulted in a 94% response, but greater side-effects were 
observed. Sadan & Wolach (6) reported their results in 
20 cases of infantile haemangiomas treated with high  
doses of oral prednisone (3 or 5 mg/kg/day). A decrease in 
haemangioma volume was observed within 24 hours and 
improvement in vision occurred within 1–2 weeks. 

Intravenous methylprednisolone pulses (2 mg/kg 
twice a day), on the other hand, resulted not only in the 
shrinkage of haemangiomas, but also in the complete 
resolution of visual impact induced within 2 days. 
As ocular damage is correlated with duration of the  
impact of the haemangiomas (2), time is very precious. 
Therefore, rapidity of action is a major advantage of 
intravenous pulse methylprednisolone therapy.

We did not find a corticosteroid-sparing effect of 
intravenous pulse methylprednisolone therapy in hae-
mangioma therapy as reported for other dermatolo-
gical diseases (7). In our study, the average duration 
of oral corticoid treatments (5.65 months) following 
pulses was similar to that observed by Enjolras et al. 
(4) for alarming haemangiomas (5.3 months). Sadan &  
Wolach (6) administered high doses of prednisone orally 
(3–5 mg/kg/day with gradual tapering) for only 6–12 weeks. 
In addition to the fact that fewer relapses were recorded in 
our study, the oral prednisolone doses (2 mg/kg/day) we 
used after methylprednisolone pulses were dramatically 
lower. We assume that higher doses of prednisolone would 
result in more serious side-effects. In our experiment, we 
recorded mainly reversible growth or weight stagnation. 
Neither hypertension nor cardiomyopathy was noted. Trans-
ient decreased growth of case 6 was certainly encouraged by 
the particularly long intake of oral corticosteroids (8–11).

Fig. 1. (A) A 3-month-old infant (case 7) presenting with a frontal and right upper eyelid haemangioma. The eye was completely closed. Pulse intravenous 
methylprednisolone (2 mg/kg twice a day for 2 days) was chosen to treat this haemangioma. (B) Three days later, the volume of the haemangioma was 
dramatically lower. The infant could open his right eye again. No further visual impact was noticed by ophthalmologists.
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The main paediatric dermatological indication for 
intravenous pulse of corticosteroid is alopecia areata. 
In one study (12) 5 mg/kg twice a day was administered 
for 3 days to children ranging from 4 to 15 years of age. 
No serious side-effects were reported in this particular  
indication. When used in other paediatric immuno-
logical diseases, the side-effects were mild, even if the 
dosages were far higher (13–16). In the light of this data, 
corticosteroid pulses for haemangiomas appear quite 
safe, but careful monitoring must be performed.

Alas, some infantile haemangiomas remain out of 
control despite systemic corticosteroids administration. 
Surgery could be performed for such haemangiomas 
(17, 18), but this requires experienced surgeons. There 
have been some interesting results following the use 
of an ultrasound dissector, which provides easy dis-
section, easy haemostasis and leaves only tiny scars 
(19). For case 6, the haemangioma was so huge that 
surgery could not be performed. Therefore, vincristine 
was used twice and this decreased the volume of this 
threatening haemangioma significantly, without any 
side-effects. From this result and the literature (20, 
21), we can assume that vincristine may be considered 
as a major treatment of function or life-threatening  
haemangiomas when corticosteroids are inefficient.  
Safer than interferon, vincristine needs, however, 3 weeks  
for its effect, thus complications of haemangiomas could 
occur during this time. 

In conclusion, corticosteroids remain the front-line 
treatment for functional and life-threatening haemangi-
omas. Our experience has shown that intravenous pulses 
of methylprednisolone (2 mg/kg twice a day for 2 days) 
represent a rapid and effective treatment of alarming 
periocular haemangiomas, and therefore improve 
visual prognosis. Moreover, intravenous pulse methyl-
prednisolone therapy can also be effective when oral 
corticosteroids are insufficient. 
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