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1. INTRODUCTION 

 A capillary hemangioma, also known as a "strawberry" 

birthmark, is a benign tumor composed of malformed 

capillary vessels.
[1]

 Although they may not be present at 

birth, capillary hemangiomas typically show up during 

the first six months of life.
[2]

 They normally grow 

quickly until the age of 12 months, after which they 

begin to decline in size between 12 and 15 months.
[3]

 

Most of capillary hemangioma disappear completely by 

the age of five or six years.
[3-4]

 Nevertheless, despite the 

fact that they often resolve spontaneously, they are a 

major contributor to morbidity in children because they 

trigger problems like ulceration, bleeding, itching, and 

scarring; as a result, about 40% of children need 

additional care.
[5-6]

 

 

Capillary hemangiomas are more frequent among 

preterm babies and girls.
[7]

 They can be detected at any 

body part.
[8]

 They typically grow on the eye's eyelids, the 

orbit, the conjunctiva, and eye’s surface.
[9]

 Visual 

impairment may result from capillary hemangiomas on 

the eyelid.
[9-10]

 As the hemangioma expands, it may press 
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ABSTRACT 

Background: Capillary hemangiomas can be treated in different ways depending on the location of the 

hemangioma, how large it is, and whether or not it is causing vision problems. Currently available treatment 

options include laser therapy, surgery, chemotherapeutic drugs (bleomycin, vincristine, and alpha-interferon), 

systemic or intralesional corticosteroids, or a mix of them. Every choice has certain restrictions because of 

negative consequences. Objectives: Is to compare the efficacy of intralesional bleomycin and intralesional 

triamcinolone among non-responders to propranolol therapy in terms of size reduction and side effects. Methods: 

A nonrandomized controlled trial was conducted in the Department of Pediatric Surgery at Ibin Al Atheer 

Hospitals, from January 2024 to February 2025. The study included children aged 0-14 years with uncomplicated 

cutaneous capillary hemangiomas who presented to the outpatient department or were admitted to the hospital. 

The study excluded children with infected hemangiomas, solid organ hemangiomas, contraindications to oral 

propranolol and prior treatment for the same lesion. The questionnaire includes five sections, section one for 

demographic information, section two for intervention used, section three for patient clinical presentation 

information and section four for response details of the lesion and part five for complication of the intervention 

used. Results: The study included 148 infants with infantile cutaneous hemangioma. Of them; 98 (66.22%) 

patients were respond to propranolol treatment, while 30 (20.27%) patients are partial respondents and 20 

(13.51%) patients were not respond to propranolol treatment. Among the patients with inadequate response 

(partial and non-respondents) which are 50 patients, the mean ± standard age was 3.23 ± 0.71 years. The majority 

of them (64%) are from the age group of less than 1 year. Moreover; 31 (62%) patients were females and 19 

(38%) were males with female to male ratio was 1.63. Bleomycin shows better response rate than triamcinolone 

(P value <0.001). With significantly less dose of drug need for bleomycin group (P value <0.001). Conclusion: In 

children with partial or no response to oral propranolol, intralesional bleomycin is more effective than 

intralesional triamcinolone. Triamcinolone and propranolol may have similar mechanisms of action when 

compared to bleomycin, as non-responders to propranolol may similarly have poor reactions to triamcinolone. 

Bleomycin could offer extra benefits to those on propranolol.  
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against the eye's surface, changing the eye's shape and 

causing astigmatism.
[9-11]

 If the hemangioma causes the 

eyelid to drop (ptosis) and impede vision, it might cause 

focusing issues and amblyopia.
[11-12]

 

 

Capillary hemangiomas can be treated in different ways 

depending on the location of the hemangioma, how large 

it is, and whether or not it is causing vision problems.
[13]

 

Currently available treatment options include laser 

therapy, surgery, chemotherapeutic drugs (bleomycin, 

vincristine, and alpha-interferon), systemic or 

intralesional corticosteroids, or a mix of them. Every 

choice has certain restrictions because of negative 

consequences.
[14-15] 

 

Propranolol is now used as a first line of treatment for 

capillary hemangiomas.
[16]

 Other beta blocker 

medications like atenolol have also been shown to be 

safe and helpful in treating hemangiomas. If the 

hemangioma is superficial (on the surface) or small, then 

a beta-blocker eye drop, such as Timolol can be rubbed 

directly on the skin of the hemangioma instead of taking 

the medicine by mouth.
[17]

 However, some patients need 

further therapeutic measures because they either do not 

respond to propranolol or respond partially to it.
[16-17]

 

 

Previous studies indicate that corticosteroids and 

bleomycin intralesional therapy can be useful for 

infantile hemangiomas.
[18-20]

 However; there are few 

studies comparing corticosteroids and bleomycin in 

treatment of infantile hemangioma, especially in Iraq. As 

a result, the purpose of this study was to compare the 

efficacy of intralesional bleomycin and intralesional 

triamcinolone among non-responders to propranolol 

therapy in terms of size reduction and side effects. 

 

2. PATIENT AND METHODS 

A nonrandomized controlled trial was conducted in the 

Department of Pediatric Surgery at Ibin Al Atheer 

Hospitals, from January 2024 to February 2025. The 

study included children aged 0-14 years with 

uncomplicated cutaneous capillary hemangiomas who 

presented to the outpatient department or were admitted 

to the hospital. The study excluded children with 

infected hemangiomas, solid organ hemangiomas, 

contraindications to oral propranolol (e.g., bronchial 

asthma, cardiac abnormalities, diabetes mellitus), and 

prior treatment for the same lesion (oral or intralesional). 

A modified questionnaire was used to collect data, 

including sociodemographic information, natal history, 

and clinical history (size, site, and color of lesion upon 

presentation). Patients received oral propranolol at 2 

mg/kg body weight in two separate doses for 3-6 months. 

Every month, the lesion was examined for regression in 

size (maximum diameter). Before starting propranolol 

medication, all patients underwent a thorough history, 

clinical examination, and baseline testing to identify any 

potential contraindications. Ultrasonography with color 

Doppler was used to diagnose hemangioma when clinical 

diagnosis was uncertain. 

Children were categorized into three groups according to 

their clinical response to oral propranolol: 

• Responders: who experienced more than 50% reduction 

in lesion size following therapy.  

• Partial responders: who saw a 25%-50% reduction in 

lesion size following 6 months of treatment.  

• Non-responders: who experienced less than 25% lesion 

size reduction after 6 months of treatment.  

 

Only partial and non-responders were eligible for 

intralesional treatment. Participants were randomly 

assigned to Group A or Group B based on their response 

status.  

 Group A: Children received intralesional bleomycin at 

a dose of 0.5 IU/kg (up to 15 IU in a single treatment), 

repeated every 3-6 weeks on an outpatient basis. 

Following each injection, children were monitored for 24 

hours for any adverse effects. 

 Group B: Children got 2 mg/kg (maximum of 60 mg) 

of triamcinolone intralesional injection, followed by 3-6 

weeks of outpatient care. 

 

Patients were followed up at 1, 3, and 6 months after 

starting intralesional treatment. A comprehensive history 

and examination were conducted to identify any potential 

side effects of therapy. The maximal diameter of the 

lesion was measured at each follow-up. Any negative 

consequences that might have arisen were adequately 

treated. The subsequent intralesional dosage of 

bleomycin/triamcinolone was likewise given throughout 

the follow-up. 

 

Regression in lesion size was seen at the end of six 

months of intralesional therapy, and it compared with the 

size at the start of treatment. The response was split into 

three groups according on the size regression percentage: 

 Excellent response: More than 75% decrease in the 

size of lesion. 

 Good response: a 25%–75% decrease in lesion size. 

 Inadequate or nonexistent response: less than 25% 

decrease in lesion size. 

 

Additionally, side effects from intralesional treatment 

were recorded and tabulated for comparison between the 

two groups. The clinical response and incidence of side 

effects following intralesional therapy were then 

compared to explore the effectiveness of bleomycin and 

triamcinolone. 

 

Data analysis was done using SPSS (Statistical Package 

for Social Sciences) software version 26 (IBM 

Corporation, USA). Frequencies and percentages were 

used to represent categorical characteristics like gender 

and lesion location. A mean ± standard deviation was 

used to display continuous variables like age and lesion 

size. The two intervention groups' response rates and 

baseline characteristics were compared using the chi-

square test. The groups' pre-intervention lesion sizes 

were compared using the independent samples t-test. P 

less than 0.05 was regarded as statistically significant. 
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3. RESULTS 

The study included 148 infants with infantile cutaneous 

hemangioma. Of them; 98 (66.22%) patients were 

respond to propranolol treatment, while 30 (20.27%) 

patients are partial respondents and 20 (13.51%) patients 

were not respond to propranolol treatment. As shown in 

figure 3.1. 

 

Table 3.1: Distribution of the study population according to their response to propranolol treatment.  

Response Frequency Percent 

Respondents 98 66.22 

Partial respondents 30 20.27 

Non-respondent 20 13.51 

  

Among the patients with inadequate response (partial and 

non-respondents) which are 50 patients, the mean ± 

standard age was 3.23 ± 0.71 years. It’s evident that the 

age group of less than 1 year was prevalent among 32 

(64%) patients, followed by the age groups of 1-3 years, 

4-5 years, 6-8 years and 9 to 14 years with 8(16%) 

patients, 5 (10%) patients, 3 (6%) patients, 3 (6%) 

patients and 2 (4%) patients respectively. Moreover; 31 

(62%) patients were females and 19 (38%) were males 

with female to male ratio was 1.63. Furthermore; 32 

(64%) patients was born at term, while preterm and post-

term delivery were prevalent among 11 (22%) patients 

and 7(14 %) respectively. Additionally; 37 (74%) 

patients had head and neck lesions while 7 (14%) had 

extremity lesions and 4 (8%) patients had trunk lesions. 

From the other hand; 33 (66%) patients were presented 

due to cosmetic disfigurement, while feeding problem, 

visual disturbance and nasal obstruction complaints was 

presented by 6 (12%) patients, 8 (16%) and 3 (6%) 

patients respectively. Lastly; 40 (80%) patients had 2-5 

cm lesion size, 7 (14 %) patients had less than 2 cm 

lesion size and 3 (6%) patients had lesion size of more 

than 5 cm. As shown in figure 3.2. 

 

Table 3.2: Demographic information and clinical presentation of the study population. 

Variable Number Percent 

Age (years): 

- Less than 1 

- 1-3 

- 4-5 

- 6-8 

- 9-14 

 

32 

8 

5 

3 

2 

 

64 

16 

10 

6 

4 

Gender: 

- Female 

- Male 

 

31 

19 

 

62 

38 

Natal history: 

- Preterm 

- Term 

- Post-term 

 

11 

32 

7 

 

22 

64 

14 

Site of lesion: 

- Head and neck 

- Extremities 

- Trunk 

 

37 

7 

4 

 

74 

14 

8 

Presenting complaints: 

- Cosmetic disfigurement 

- Feeding problems 

- Visual disturbances 

- Nasal obstruction 

 

33 

6 

8 

3 

 

66 

12 

16 

6 

Size of lesion (cm): 

- Less than 2 

- 2-5 

- More than 5 

 

7 

40 

3 

 

14 

80 

6 

 

Table 3.3 shows comparison between the study groups 

regarding different demographic and clinical presentation 

variables. No statistically significant difference was 

founded between the study groups regarding; patients’ 

ages, patients’ gender, natal history, site of lesions, 

presenting complaints and size of lesion (P value > 0.05) 

for all of these variables. 
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Table 3.3: Comparison between the study groups regarding demographic information and clinical presentation. 

Variable 

Group A 

(Number =30) 

Group B 

(Number =20) P value 

Number Percent Number Percent 

Age (years): 

- Less than 1 

- 1-3 

- 4-5 

- 6-8 

- 9-14 

 

17 

6 

3 

2 

2 

 

56.66% 

20% 

10% 

6.67% 

6.67% 

 

13 

3 

2 

1 

1 

 

65% 

15% 

10% 

5% 

5% 

0.551 

Gender: 

- Female 

- Male 

 

18 

12 

 

60% 

40% 

 

13 

7 

 

65% 

35% 

0.238 

Natal history: 

- Preterm 

- Term 

- Post-term 

 

6 

20 

4 

 

20% 

66.67% 

13.33% 

 

5 

12 

3 

 

25% 

60% 

15% 

0.392 

Site of lesion: 

- Head and neck 

- Extremities 

- Trunk 

 

23 

4 

3 

 

76.67% 

13.33% 

10% 

 

14 

3 

3 

 

70% 

15% 

15% 

0.522 

Presenting complaints: 

- Cosmetic disfigurement 

- Feeding problems 

- Visual disturbances 

- Nasal obstruction 

 

19 

4 

5 

2 

 

63.33% 

13.33% 

16.67% 

6.67% 

 

14 

2 

3 

1 

 

70% 

10% 

15% 

5% 

0.427 

Size of lesion (cm): 

- Less than 2 

- 2-5 

- More than 5 

 

4 

24 

2 

 

13.33% 

80% 

6.67% 

 

3 

16 

1 

 

15% 

80% 

5% 

0.728 

 

Table 3.4 explores comparison between the study groups 

regarding different response variables. Statistically 

significant difference results were found between the 

study groups regarding response result, in other word; 

bleomycin group shows better results (P value <0.001). 

Moreover; statistically significant difference result was 

found again between the study groups regarding dose of 

drug with less dose need for bleomycin group (P value 

<0.001). Lastly no statistically significant difference was 

found regarding the duration of treatment (P value = 

0.298).  

 

Table 3.4: Comparison between the study groups regarding response variables. 

Variable 

Group A 

(Number =30) 

Group B 

(Number =20) P value 

Number Percent Number Percent 

Excellent 21 70% 5 25% 

<0.001 Good 6 20% 6 30% 

Poor 3 10% 11 45% 

Dose of drug, mean ± Standard deviation (IU/mg) 3.2 ± 0.3 3.9 ± 1.8 <0.001 

Duration of treatment, mean ± Standard deviation 

(weeks) 
21.3 ± 2.5 21.5 ± 3.2 0.298 

 

Table 3.5 illustrates various complications which were 

occurred with both of the study groups. Out 30 patients 

treated by bleomycin 12 (30%) patients developed 

complications versus out of 20 patients treated by 

triamcinolone 7 (35%) patients developed complications 

(P value = 0.427). Among the group of bleomycin; 6 

(15%) patients developed skin hyperpigmentation, while 

2 (6.67%) patients developed either hypopigmentation, 

hypertrophic scar and superficial ulcer respectively. 

From the other hand; among the group of triamcinolone; 

4 (20%) patients developed skin redness and 1 (5%) 

patient develop either lipoatrophy, hypertrichosis and 

sterile abscess respectively. 
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Table 3.5: Complications occurred following therapy among the study groups. 

Complications Number Percent 

Group A (bleomycin) 12 30% 

Hyperpigmentation 6 15% 

Hypopigmentation 2 6.67% 

Hypertrophic scar 2 6.67% 

Superficial ulcer 2 6.67% 

Group B (triamcinolone) 7 35% 

Redness 4 20% 

Lipoatrophy 1 5% 

Hypertrichosis 1 5% 

Sterile abscess 1 5% 

 

4. DISCUSSION 

There have been instances of propranolol poor response, 

despite its effectiveness. Furthermore, little is known 

about the kind of infantile hemangioma that does not 

improve with propranolol therapy.
[21]

 When there is little 

to no response, the patient must be treated with a safe 

alternative. It has been observed that infantile 

hemangiomas can be treated with intralesional (IL) 

bleomycin and triamcinolone injection. 

 

The present study founded about two third of the study 

participants are respond to propranolol treatment, 

comparably;  at al have shown that propranolol is an 

effective first‑line treatment for infantile hemangiomas 

response rates about 60%.
[22] 

 

This study founded that more than half of the study 

participants are less than 1-year age, with gradual 

decrease of incidence with growing of age. The study 

results are in the same line of Leung et al study findings 

which mentioned that hemangiomas frequently started as 

pale patches in the first few weeks of life and progress to 

telangiectatic or light red patches. For the next three to 

six months of their lives, they grow quickly, after which 

they begin to decline in size between 12 and 15 

months.
[3] 

From the other hand; the study founded that 

infantile hemangioma occurred more frequently among 

females than males which runs with previous prospective 

studies in the United States and Europe have shown that 

infantile hemangioma occurred more likely among 

females.
[23-24] 

The specific reason behind the female 

preponderance is still unknown. But according to a 

number of studies, estrogen (E2) may be responsible for 

the female preponderance, and E2 signaling plays a 

significant role in angiogenesis. Previous studies had 

demonstrated that the hemangioma tissue had estrogen 

receptors and that the E2 level in healthy children was 

much lower than that in infantile 

hemangioma patients.
[25] 

The majority of the propranolol 

non-responders founded in this study, were older than 

one year, which is another interesting result. Therefore, it 

can be said that as the age at which therapy was started 

increased, the responsiveness to oral propranolol 

declined. Studies indicate that vasoconstriction, 

angiogenesis suppression, and apoptosis induction are 

the potential mechanisms by which propranolol works 

during the proliferative phase of growth. As a result, it 

reduces lesion growth and encourages regression when 

initiated during the proliferative phase. Perhaps this 

proliferative stage had already been reached by children 

who did not benefit from the therapy.
[26]

 

 

When it came to the partial/non-responders to 

propranolol, the current study discovered that the 

children in the bleomycin group had a significantly 

more excellent response to treatment than those in the 

triamcinolone group. The effectiveness of intralesional 

bleomycin in hemangiomas has been demonstrated by 

Ekta Narang et al study findings.
[27]

 Bleomycin acts by 

causing local sclerosis in the endothelium cells, which 

results in a nonspecific inflammatory response.
[28]

 

Unsurprisingly, children in the triamcinolone group also 

received a noticeably larger mean dosage of the 

medication. The two medications had the same safety 

profile, despite bleomycin being proven to be more 

effective in terms of response. Comparable findings were 

obtained from Gulab Dhar Yadav et al.
[29]

  

 

When interpreting the study findings, it is important to 

take into account the limitations of it. First, the results 

may not be as easily applicable to different populations 

due to the small sample size. Second, the study was only 

carried out at one center, which might limit the findings' 

external validity. However; the study strength is no 

previous study comparing intralesional treatment of 

bleomycin and triamcinolone in the treatment of infantile 

hemangioma patients. 

 

5. CONCLUSION AND RECOMMENDATION 

In children with partial or no response to oral 

propranolol, intralesional bleomycin is more effective 

than intralesional triamcinolone. Triamcinolone and 

propranolol may have similar mechanisms of action 

when compared to bleomycin, as non-responders to 

propranolol may similarly have poor reactions to 

triamcinolone. Bleomycin could offer extra benefits to 

those on propranolol. Further research is needed to 

validate the mechanism and improve management of 

children with infantile hemangioma. 

 

ACKNOWLEDGEMENT 

We appreciate the assistance offered by the medical staff 

at Ibin Al Atheer Teaching hospital and the thorough 

attention the Nineveh Directorate of Health gave to our 



Ahmed et al.                                                                                        World Journal of Advance Healthcare Research 

www.wjahr.com       │      Volume 9, Issue 4. 2025      │      ISO 9001:2015 Certified Journal      │             144 

study project. This study could not have been done 

without the assistance of each of these people. 

 

CONFLICT OF INTERTEST 

About this study, the authors disclose no conflicts of 

interest. 

 

REFERENCES 

1. Treat JR. Birthmarks/Vascular and Other Skin 

Lesions. InCurbside Consultation in Pediatric 

Dermatology, 2024 Jun 1; 1-46. CRC Press. 

2. Briones M, Adams D. Neonatal vascular tumors. 

Clinics in Perinatology, 2021 Mar 1; 48(1): 181-98. 

3. Leung AK, Lam JM, Leong KF, Hon KL. Infantile 

hemangioma: an updated review. Current pediatric 

reviews, 2021 Feb 1; 17(1): 55-69. 

4. Putra J, Al-Ibraheemi A. Vascular anomalies of the 

head and neck: a pediatric overview. Head and Neck 

Pathology, 2021 Mar; 15(1): 59-70. 

5. Crisan D, Crisan M. Dermatologic Concepts and 

Terminology. InTextbook of Dermatologic 

Ultrasound, 2022 Dec 14; 21-72. Cham: Springer 

International Publishing. 

6. Goodrich JL, Nelson JS. Pediatric Vascular Lesions. 

Comprehensive Textbook of Cosmetic Dermatology, 

Laser and Energy-based Therapies, 2022 Jul 31; 63. 

7. Khatri AN. Infantile Capillary Hemangioma in 3-

Month-Old Girl: A Case Report. Med Discoveries, 

2024; 3(11): 1217. 

8. Hohenleutner U, Ernst K. Malformations of vessels, 

fat, and connective tissue. InBraun-Falco´ s 

Dermatology, 2021 May 19; 1-25. Berlin, 

Heidelberg: Springer Berlin Heidelberg. 

9. Kopecky A, Rokohl AC, Gaca PJ, Matos PA, 

Nemcansky J, Heindl LM. Clinical Signs for 

Differential Diagnosis of Eyelid Tumours. Klinische 

Monatsblätter für Augenheilkunde, 2023 Jan; 

240(01): 13-23. 

10. Dumitrache M, Lascu R. Ophthalmological 

Pathology of the Eye: Eyelids. InClinical 

Ophthalmology: A Guide to Diagnosis and 

Treatment, 2024 Oct 23; 73-91. Cham: Springer 

Nature Switzerland. 

11. Bilyk JR. ORBITAL TUMORS. Ophthalmology 

Secrets E-Book: Ophthalmology Secrets E-Book, 

2022 Jan 21; 397. 

12. Dutton J, Proia A, Tawfik H. Comprehensive 

textbook of eyelid disorders and diseases. Lippincott 

Williams & Wilkins, 2022 Aug 30. 

13. Sayyed Z, Parveen Y, Bhattacharyya A, Arshiyan 

AM, Shah A, Bidkar K. Reviewing hemangiomas 

and vascular malformations: An in-depth analysis. 

Journal of Oral Research and Review, 2024 Jul 1; 

16(2): 149-56. 

14. Saniasiaya J, Mat Lazim N. Paediatric Head and 

Neck Pathology and Surgery. InHead and Neck 

Surgery: Surgical Landmark and Dissection Guide, 

2022 Nov 22; 407-436. Singapore: Springer Nature 

Singapore. 

15. dos Santos AB, Kowalski LP, Köhler HF, 

Goldenberg DC, de Toledo RN, de Carvalho AY. 

Head and Neck Surgery. InVascular Surgery in 

Oncology, 2022 Jun 9; 3-63. Cham: Springer 

International Publishing. 

16. Tan X, Guo S, Wang C. Propranolol in the treatment 

of infantile hemangiomas. Clinical, Cosmetic and 

Investigational Dermatology, 2021 Sep 3; 1155-63. 

17. Matić A, Prćić S, Matić M. Topical timolol for 

superficial cutaneous infantile hemangiomas in very 

preterm infants. Vojnosanitetski pregled, 2021 Jul 

12; 78(6). 

18. Chang R, Qiu Y, Lin X. Intralesional corticosteroid 

injections for infantile hemangioma. Chinese Journal 

of Plastic and Reconstructive Surgery, 2023 Jun 1; 

5(2): 80-5. 

19. Kim JH, Lam JM. Paediatrics: how to manage 

infantile haemangioma. Drugs in Context, 2021 Apr 

6; 10: 2020-12. 

20. Jung HL. Update on infantile hemangioma. Clinical 

and experimental pediatrics, 2021 May 26; 64(11): 

559. 

21. Pandey A, Srivastava A, Pant N, Singh S, Rawat J. 

Intralesional steroid in the era of propranolol for 

infantile hemangioma—Do we need it?. Journal of 

Plastic, Reconstructive & Aesthetic Surgery, 2023 

Feb 1; 77: 117-22. 

22. Ji Y, Chen S, Yang K, Zhang X, Zhou J, Li L, Xiang 

B, Qiu T, Dai S, Jiang X, Lu G. Efficacy and safety 

of propranolol vs atenolol in infants with 

problematic infantile hemangiomas: a randomized 

clinical trial. JAMA Otolaryngology–Head & Neck 

Surgery, 2021 Jul 1; 147(7): 599-607. 

23. Dickison P, Christou E, Wargon O. A prospective 

study of infantile hemangiomas with a focus on 

incidence and risk factors. Pediatr Dermatol, 2011; 

28: 663-9.  

24. Munden A, Butschek R, Tom WL, Marshall JS, 

Poeltler DM, Krohne SE, et al. Prospective study of 

infantile haemangiomas: Incidence, clinical 

characteristics and association with placental 

anomalies. Br J Dermatol., 2014; 170: 907-13. 

25. Baruscotti I, Barchiesi F, Jackson EK, Imthurn B, 

Stiller R, Kim JH, et al. Estradiol stimulates 

capillary formation by human endothelial progenitor 

cells: Role of estrogen receptor-{alpha}/{beta}, 

heme oxygenase 1, and tyrosine kinase. 

Hypertension, 2010; 56: 397-404. 

26. Ye Y, Zhong H, Dou L, Song W, Dong C, Lu W, 

Dong K, Li K, Li J, He L, Gao W. Propranolol 

inhibits the angiogenic capacity of hemangioma 

endothelia via blocking β-adrenoceptor in mast cell. 

Pediatric Research, 2022 Aug; 92(2): 424-9. 

27. Narang E, Jain N, Kaur J, Roy S, Singh J. 

Conservative treatment of Head and Neck 

hemangiomas using Intralesional Bleomycin. Indian 

Journal of Otolaryngology and Head & Neck 

Surgery, 2023 Jun; 75(2): 236-40. 

28. Chandra SR, Kumar J, Nair SC. Medical 

management of vascular lesions: current and the 



Ahmed et al.                                                                                        World Journal of Advance Healthcare Research 

www.wjahr.com       │      Volume 9, Issue 4. 2025      │      ISO 9001:2015 Certified Journal      │             145 

future. InManagement of Head and Neck Vascular 

Lesions: A Guide for Surgeons, 2022 May 6; 49-65. 

Singapore: Springer Nature Singapore. 

29. Yadav GD, Verma S, Varshney A, Deb A. Clinical 

Profile of Paediatric Hemangiomas, Response to 

Oral Propranolol, and Comparison of Intralesional 

Bleomycin and Triamcinolone in Propranolol Non 

Responders at a Tertiary Care Center in North India. 

Journal of Indian Association of Pediatric Surgeons, 

2022 Jul 1; 27(4): 402-9. 

  


