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Hemangiomas are the most common tumors of infancy.[1] 

Traditionally, this term has been applied to benign 

tumors of vascular tissues and vascular malformations. 

Hemangiomas are classified as capillary, cavernous, and 

mixed lesions. The incidence in newborns is 1–3%, and 

this increases to 10% by the age of 1 year.[2] In the 

biologic classification proposed by Mulliken and 

Glowacki[3] in 1982, hemangiomas are defined as 

vascular tumors that enlarge by rapid cellular 

proliferation. Angiogenic factors such as heparin play 

an important role in the growth and involution of 

hemangiomas. These factors bring forth rapid 

endothelial growth by direct action on the endothelium 

and indirectly through cells such as macrophages and 

mast cells.[4,5] In contrast to hemangiomas, vascular 

malformations are hamartomatous lesions composed 

of dysplastic vessels lined by non-proliferating 

endothelium. They almost never regress and may expand 

in size.[3] 

Hemangiomas are absent at birth or present as 

cutaneous marks. They grow rapidly beyond the child’s 

growth rate for 6–8 months followed by slow regression, 

often resulting in complete regression. In one study, 

the lesion was present at birth in 36% of patients and 

75% had developed it by the age of one month.[6] Rarely, 

it can be present as a fully grown lesion at birth, and 

has also been reported to be diagnosed by antenatal 

ultrasound.[7] The head and the neck are the common 

sites of appearance of infantile hemangiomas.[6] Finn et 

al, [2] in a large series, found that 60% of hemangiomas 

occurred on the head and the neck, 25% on the trunk, 

and 15% on the extremities. Whereas 80% of patients 

have a single hemangioma, others have multifocal ones. 

Infants with multifocal lesions are at a higher risk of 

having visceral hemangiomas, especially intrahepatic 
[8]ones.

Complications of hemangiomas are cosmetic and 

functional, and depend on their location, size, or rapid 

proliferating phase. Some type of complication is found 

in 40% of lesions, the commonest being ulceration (21%) 

and bleeding (7.5%).[6] Cervicofacial hemangiomas can 

result in airway obstruction and difficulty in 

swallowing.[9] Large hemangiomas can result in cardiac 

failure and platelet trapping with coagulopathy 

(Kasabach-Merritt syndrome). Periorbital hemangiomas 

can cause astigmatism, ptosis, strabismus, amblyopia, 

and blindness.[10] 

After a thorough physical examination, investigations 

may be indicated if complications are present or if 

surgical intervention is contemplated. Coagulation 

studies should be done if platelet trapping is suspected. 

Computed tomography and magnetic resonance 

imaging can delineate the extent and involvement of 

the hemangioma and can help to differentiate deep 

hemangiomas from lymphatic anomalies in the 
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neck.[11,12] 

The treatment of congenital vascular anomalies is based 

on an understanding of the clinical behavior and natural 

history of individual lesions. Most hemangiomas do 

not require immediate intervention and 90% can be 

expected to undergo gradual involution before the age 

of 9 years.[13] In 50% of these cases, normal skin is 

restored, whereas in the remaining, the cosmetic result 

is much better than that offered by surgical 

intervention.[2] Hence, explanation about the natural 

course of the disease is vital to alleviate parental anxiety. 

An ulcerated hemangioma can also be managed 

conservatively with cleansing and topical antibiotics 

and epithelializes within 2 weeks. Pulsed dye laser has 

been reported to accelerate healing in such cases.[14] 

Active intervention is required in those cases that do 

not show signs of involution and in those with local or 

systemic complications. Sclerotherapy is effective in 

more than 90% of hemangiomas, but not in involuting 

lesions. Superficial lesions of the lip and eyelid and 

bulky hemangiomas of subcutaneous tissue have been 

treated with sclerotherapy without complications other 

than very minimal epithelial desquamation.[15] Sclerosing 

solutions are both tissue irritants and thrombogenic 

agents that provoke an inflammatory reaction, which 

causes fibrosis and obliteration of vascular channels; 1% 

and 3% sodium tetradecyl sulfate (Setrol®) is the 

currently favored sclerosant. With each thrust into the 

lesion, 0.1 ml of the solution is instilled in various 

directions, avoiding the skin surface to prevent 

necrosis. Repeated injections may be required at an 

interval of 21 days. Postinjection swelling and pain are 

treated with nonsteroidal anti-inflammatory drugs. 

Laser therapy is indicated in infants with proliferative 

hemangiomas in whom active intervention is indicated 

owing to associated functional impairment or surface 

ulceration.[16] The flash lamp pulsed dye laser (585 nm) 

has been used successfully in ulcerated lesions in 

infants.[14] The CO 
2 
laser (10600 nm) with nonselective 

action and neodymium-yttrium aluminum garnet 

(Nd : YAG) laser (1060 nm),[17] which penetrates deeper 

in the tissues, produce considerable scarring. Scarring 

appears to be less with a tunable dye laser (577 nm). 

Strawberry hemangiomas have been successfully treated 

with argon and Nd:YAG lasers. 

Intralesional injection of steroids has been used for 

lesions that are not suitable for excision, such as those 

situated around the eye and on the upper part of the 

face, with a response rate of 77%.[18] Strawberry lesions 

respond well to intralesional steroids, whereas deeper 

and cavernous lesions have been reported to respond 

to 50% dextrose injections.[19] A mixture of triamcinolone 

acetonide (2–100 mg per injection) and betamethasone 

acetate (0.3–15 mg per injection) is preferred to 

injection of a single agent.[20] It is injected directly into 

the hemangioma in different directions through the 

same needle hole. Direct pressure is applied for 2–10 

minutes to prevent bleeding. The complications include 

sclerodermiform atrophy, eyelid necrosis, and central 

retinal artery occlusion.[21] 

Intralesional bleomycin injection is an effective 

treatment in hemangiomas, obviating the need for 

invasive primary surgery or systemic treatment regimens 

in 80% of cases. A complete response is seen in 49% of 

lesions. The side effects are superficial ulceration and 

cellulitis.[22,23] 

In case of large hemangiomas in small children, where 

urgent treatment may be required for life-threatening 

complications, multimodality treatment may be more 

effective. Embolization is effective for large lesions that 

are not amenable to other treatment options or in 

preparation for surgical excision.[24] Occlusion of the 

blood vessel can be temporary or permanent depending 

on the material used (absorbable gelatin sponge, 

polyvinyl alcohol sponge, metallic coils, autologous 

blood clot, methacrylate spheres, and cyanoacrylate 

tissue adhesives) and is particularly useful in the 

presence of complications such as bleeding, cardiac 

failure, or Kasabach-Merritt syndrome. 

A hemangioma is surgically excised when it has not 

responded to more conservative measures or when 

complications occur. The surgical approach depends 

on the size and location of the hemangioma.[25] Magnetic 

resonance imaging (MRI) is the preferred investigation 

before surgical management is considered. Preoperative 
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embolization is helpful in reducing the size of the 

hemangioma and also blood loss during surgery. In 

contrast to hemangiomas, majority of vascular 

malformations will ultimately require surgical excision 

because the potential for involution is minimal.[3] 

Compression treatment has been used successfully to 

treat giant hemangiomas of the extremities.[26] 

Compression can be applied continuously (with 

bandages, garments, or splints) or intermittently (with 

pneumatic compression devices). It promotes emptying 

of vascular channels with thrombosis and endothelial 

damage. 

Systemic therapy with steroids or interferon-α (INF-α) 

has been successfully used in infants with 

cutaneovisceral hemangiomatosis presenting with life-

threatening complications. The other agents used 

systemically are chemotherapeutic drugs such as 

bleomycin and cyclophosphamide. 

Immature and proliferating hemangiomas respond better 

to steroids.[27] Oral prednisolone is given in the dosage 

of 5 mg/kg/day for 6–9 weeks, then 2–3 mg/kg/day for 

4 weeks, and followed by alternate day therapy for up 

to 6 weeks. Methylprednisolone has also been used 

successfully in children with hemangiomas and 

Kasabach-Merritt syndrome.[28] Steroid treatment should 

always be tapered gradually and never stopped abruptly 

because of the possibility of regrowth of hemangioma 

and to avoid adrenal crisis.[29] 

INF-α-2a induces early involution of large hemangiomas. 

It blocks migration and proliferation of endothelial cells, 

smooth-muscle cells, and fibroblasts by decreasing the 

production of collagen and basic fibroblast growth factor. 

The dosage used is 3 ×106 U/m2/day subcutaneously 

for 6–18 months. Complete involution may take a long 

time. Its potential side effects include fever, malaise, 

leucopenia, interstitial nephritis, and hemolytic 

anemia.[30] The use of radiation in the management of 

hemangiomas is controversial owing to the high 

complication rate.[31] 

To conclude, small and uncomplicated hemangiomas 

in children can be managed conservatively with 
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observation and follow-up alone. Parents need to be 

reassured regarding these rapidly progressing tumors 

in an otherwise normal child. Most of them involute 

completely with minimal scarring. Complicated lesions 

and those involving eyelids, ears, tongue, or lip require 

active management. Superficial ulcerated lesions can 

be managed with laser treatment. If the lesion is less 

than 2.5 cm diameter, sclerotherapy, intralesional 

steroid, or bleomycin injections are recommended. 

Systemic treatment is needed for a lesion larger than 

2.5 cm[32] and also for complications such as cardiac 

failure and coagulopathy. Corticosteroids and interferon 

form the first line of treatment. Vincristine and 

bleomycin are considered for problematic 

hemangiomas in infants, which fail to respond to 

steroids. Surgery is indicated in small, well-localized 

lesions of the eyelid, lip, and neck or other parts of the 

body and when it is likely to lead to an aesthetically 

more acceptable scar. 

REFERENCES 

1.	 Edgerton MT. The treatment of hemangiomas with special 

reference to the role of steroid therapy. Ann Surg 

1976;183:517–32. 

2.	 Finn MC, Glowacki J, Mulliken JB. Congenital vascular lesions: 

clinical application of a new classification. J Pediatr Surg 

1983;18:894. 

3.	 Mulliken JB, Glowacki J. Hemangiomas and vascular 

malformations of infants and children, a classification based 

on endothelial characteristics. Plast Reconstr Surg 

1982;69:412. 

4.	 Pasyk KA, Cherry GW, Grabb WC, Sasaki GH. Quantitative 

evaluation of mast cells in cellularly dynamic and adynamic 

vascular malformations. Plast Reconstr Surg 1984;73:69–75. 

5.	 Glowacki J, Mulliken JB. Mast cells in hemangiomas and 

vascular malformations. Pediatrics 1982;70:48–51. 

6.	 Chiller KG, Passaro D, Frieden IJ. Hemangiomas of infancy: 

clinical characteristics, morphologic subtypes, and their 

relationship to race, ethnicity, and sex. Arch Dermatol 

2002;138:1567–76. 

7.	 Boon LM, Enjolras O, Mulliken JB. Congenital hemangioma: 

evidence of accelerated involution. J Pediatr 1996;128:329– 

35. 

8.	 Cohen RC, Myers NA. Diagnosis and management of hepatic 

hemangiomas in childhood. J Pediatr Surg 1986;21:6. 

9.	 Enjolras O, Riche MC, Merland JJ. Management of alarming 

hemangiomas in infancy: a review of 25 cases. Pediatrics 

1990;85:491–98. 

10.	 Sterker I, Grafe G. Periocular hemangiomas in childhood— 

functional and aesthetic results. Strabismus 2004;12:103–10. 

Indian J Dermatol Venereol Leprol|January-February 2006|Vol 72|Issue 1 3 



Oak and Viswanath: Management of hemangiomas 

11.	 Christensen JT, Gutenberg B. Intramuscular hemangioma of 

the extremities: is computerized tomography useful? Br J Surg 

1985;72:748–50. 

12.	 Memis A, Arkun R, Ustun EE. MRI of intramuscular 

hemangiomas with emphasis on contrast enhancement 

patterns. Clin Radiol 1996;51:198–204. 

13.	 Barlow RJ, Walker NPJ, Markey AC. Treatment of proliferative 

haemangiomas with the 585 nm pulsed dye laser. Br J 

Dermatol 1996;134:700–34. 

14.	 Smit JM, Bauland CG, Wijnberg DS, Spauwen PHM. Pulsed 

dye laser treatment, a review of indications and outcome 

based on published trials. Br J Plast Surg 2005;58:981–87. 

15.	 Woods JE. Extended use of sodium tetradecyl sulfate in 

treatment of hemangiomas. Plast Reconstr Surg 1987;79:542. 

16.	 Tan OT, Gilchrest BA. Laser therapy for selected cutaneous 

vascular lesions in the paediatric population: a review. 

Pediatrics 1988;82:652–62. 

17.	 Groot D, Rao J, Johnston P, Nakatsui T. Algorithm for using a 

long-pulsed Nd: YAG laser in the treatment of deep cutaneous 

vascular lesions. Dermatol Surg 2003;29:35. 

18.	 Sloan GM, Reinish JF, Nichter LS, Saber WL, Lew K, Morwood 

DT. Intralesional corticosteroid therapy for infantile 

hemangiomas. Plast Reconstr Surg 1989;83:459–66. 

19.	 Jain P, Sinha JK. A comparative study of some treatment 

modalities in cutaneous haemangiomas. Indian J Plast Surg 

1995;28:77–9. 

20.	 Gangopadhyay AN, Sinha CK, Gopal SC, Gupta DK, Sahoo SP, 

Ahmad M. Role of steroid in childhood haemangioma: a 10 

years review. Int Surg 1997;82:49–51. 

21.	 Chowdri NA, Darzi MA, Fazili Z, Iqbal S. Intralesional 

corticosteroid therapy for childhood cutaneous hemangiomas. 

Ann Plast Surg 1994;33:46–51. 

22.	 Kullendorff CM. Efficacy of bleomycin treatment for 

symptomatic hemangiomas in children. Pediatr Surg Intl 

1997;12:526–28. 

23.	 Muir T, Kirsten M, Fourie P, Dippenaar N, Ionescu GO. 

Intralesional bleomycin injection (IBI) treatment for 

haemangiomas and congenital vascular malformations. 

Pediatr Surg Intl 2004;19:766–73. 

24.	 Schrudde J, Petrovici V. Surgical treatment of giant 

hemangioma of the facial region after arterial embolization. 

Plast Reconstr Surg 1981;68:878–88. 

25.	 Hurwitz DJ, Kerber CW. Hemodynamic considerations in the 

treatment of arteriovenous malformations in the face and 

scalp. Plast Reconstr Surg 1981;67:421–32. 

26.	 Stringel G. Giant hemangioma: treatment with intermittent 

pneumatic compression. J Ped Surg 1987;22:7–10. 

27.	 Sadan N, Wolach B. Treatment of hemangiomas of infants with 

high doses of prednisone. J Pediatr 1996;128:141–6. 

28.	 Ozsolyu S. Megadose methylprednisolone therapy for 

Kasabach-Merritt. J Pediatr 1996;129:947. 

29.	 Sasaki GH, Pang CY, Wittliff JL. Pathogenesis and treatment of 

infant skin strawberry hemangiomas: clinical and in vitro 

studies of hormonal effects. Plast Reconstr Surg 1984;73:359– 

68. 

30.	 Tryfonas GI, Tsikopoulos E, Liasidou GI, Gavopoulos S, 

Georgakis G, Badouraki M, et al. Conservative treatment of 

hemangiomas in infancy and childhood with interferon-alpha 

2a. Paediatr Surg Intl 1998;13:590–3. 

31.	 Stringel G, Mercer S. Giant hemangioma in the newborn and 

infants. Clin Pediatr 1984;23:498–502. 

32.	 Boon LM, MacDonald DM, Mulliken JB. Complication of 

systemic corticosteroid therapy for problematic hemangiomas. 

Plast Reconstr Surg 2002;109:1544. 

Indian J Dermatol Venereol Leprol|January-February 2006|Vol 72|Issue 1 4 


