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Background: In newborns, infantile hemangiomas (IHs) in the airway can 

present with rare life-threatening complications associated with airway 

obstruction, even without cutaneous hemangioma.

Case report: Our female newborn exhibited stridor 1 day after her birth. 

Furthermore, 7 days after birth, she was admitted to the local hospital to 

receive phototherapy for neonatal jaundice. However, her stridor was not 

noted as being related to IH by the clinician during her hospitalization. She 

was transferred to our hospital at 14 days old because her stridor and 

condition deteriorated with severe breathlessness and respiratory failure. 

Computed tomography and flexible bronchoscopy identified obstructive 

airway IHs. Although a combination therapy of propranolol and 

corticosteroids was prescribed for 2 weeks, she still needed invasive 

mechanical ventilation. After a discussion by the multidisciplinary team, 

endoscopic resection was carried out to resolve her airway obstruction at 

30 days old, but it failed. Finally, transcatheter interventional sclerotherapy 

successfully resolved her clinical conditions at 60 days old. She was 

discharged and received follow-up with propranolol treatment. Her clinical 

symptoms of airway IHs were completely resolved 1 year later.

Conclusions: Airway IHs can rarely present with life-threatening conditions 

associated with airway obstruction without cutaneous hemangioma in 

newborns. This case report highlights that propranolol is the cornerstone 

treatment for airway IHs. For the first time, our findings suggest that 

transcatheter interventional sclerotherapy can be a valid additional 

treatment option.
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Introduction

An infantile hemangioma (IH) is the most common pediatric 

soft-tissue tumor, with an incidence of 2%–10%. In newborns, its 

prevalence is approximately 5% (1). The tumor follows a lifecycle 

of rapid proliferation in infancy (the proliferative phase), followed 

by slow involution in childhood (the involution phase). IHs 

usually arise within 2–7 weeks of life in infancy. The early 

proliferative phase, characterized by fast growth, occurs during 

the first 3–5 months. The late proliferative phase, characterized 

by slower growth, is usually completed by 9–12 months of age, 

but growth may continue beyond 36 months. The involution 

phase starts at approximately 12 months of age and lasts for 3– 

9 years, leaving residual changes in up to 69% of patients (2–4). 

A histological study of an IH in the proliferative phase revealed 

ongoing endothelial differentiation, with inchoate vessels 

expressing the endothelial markers VEGFR2 and CD31. During 

the proliferative phase, the majority of hemangioma vessels 

express GLUT1 as a hallmark, while significantly decreased 

expression of GLUT1 is found in GLUT1+ vessels during the 

involution phase (5). Therefore, GLUT1 expression is a 

diagnostic tool for an IH.

Although IHs yield no serious risk, 10%–15% of IHs lead to 

complications and are referred to as high-risk IHs. According to 

the clinical practice guideline for the management of infantile 

hemangiomas by the American Academy of Pediatrics, high-risk 

IHs can lead to disfigurement, life-threatening complications, 

functional impairment, ulceration, and underlying abnormalities 

(6). For patients with high-risk IHs, the life-threatening 

complications include obstructive airway hemangiomas, liver 

hemangiomas, cardiac failure, and hypothyroidism. Clinically, 

close follow-up is crucial in early life, as the majority of cases of 

IH do not require therapy. Moreover, patients with high-risk 

IHs require timely and prompt management. The guidelines 

recommend oral propranolol as the first-line treatment for 

problematic IHs that require systemic therapy. Surgery and/or 

laser therapy are commonly recommended for residual skin 

changes during the involution phase in IHs (6).

Airway IHs are more likely to involve the larynx or upper 

airway of the subglottic region (7). They can lead to respiratory 

distress and biphasic stridor and should be differentiated from 

in?ammatory croup, re?ux, subglottic obstruction, intubation 

granuloma, cysts, congenital cricoid malformation, and the 

presence of a foreign body (8). Moreover, considering their 

rapid proliferation in infancy, airway IHs can present with life- 

threatening complications associated with airway obstruction, 

with an incidence of 1.4% (9). Airway IHs infiltrate the 

intraluminal or extraluminal bronchus, causing compression and 

hyperin?ation of the affected side and subsequently resulting in 

acute respiratory failure (7, 10–12). Therefore, it is of great 

importance for clinicians to recognize that airway IHs can result 

in airway obstruction. These patients may require urgent airway 

intervention via a tracheostomy (13). Oral propranolol, alone or 

combined with systemic corticosteroids, is the first-line therapy 

for airway IHs (6, 7, 14).

Herein, for the first time, we report a rare, life-threatening 

case of IH with airway obstruction that was not resolved using 

an initial combination therapy of propranolol and 

corticosteroids but was finally resolved via transcatheter 

interventional sclerotherapy. Our findings suggest that 

clinicians need to recognize and promptly manage airway IHs 

in newborns. Furthermore, our findings highlight that 

propranolol is the cornerstone treatment for airway IHs, and 

transcatheter interventional sclerotherapy is a valid, additional 

treatment option.

Case presentation

A female newborn was delivered at the local hospital with a 

birth weight of 3,680 g at a gestational age of 39+1 weeks. After 

delivery, her Apgar score was normal with 10-10-10, and there 

was no history of intrauterine distress. There were no 

indications of a premature rupture of membranes. The patient’s 

parents noted that she exhibited mild stridor without 

accompanying hoarseness or dyspnea 1 day after birth. 

Furthermore, 7 days after birth, she was admitted to the local 

hospital for hyperbilirubinemia. On arrival, the physical 

examination found jaundice involving the entire body and 

normal body temperature, heart rate, respiratory rate, and 

percutaneous arterial oxygen saturation (SpO2). The stridor was 

noted. Other physical findings were negative. Laboratory tests 

identified hyperbilirubinemia with elevated levels of total serum 

bilirubin (TBil; 360.7 µmol/L, normal range < 342 µmol/L) and 

hemoglobin (Hb; 186 g/L, normal range: 140–170 g/L), and 

normal results in the other auxiliary examinations. The patient 

was discharged home with a normal TBil level 5 days later after 

receiving phototherapy. Regrettably, her stridor was not noted as 

being related to IHs by the clinician during her hospitalization 

and was considered a symptom of laryngomalacia. However, the 

patient’s parents noted that her stridor was more severe at home.

She was then transferred to our hospital to investigate the 

cause of the stridor in the larynx at 14 days old. On arrival, the 

physical examination found stridor with abnormal airway 

sounds, nasal ?aring, head bobbing, and increased accessory 

muscle use. The patient’s respiratory rate was 70–80/min, her 

SaO2 was 88%–92%, and her heart rate was 160/min. The 

findings indicated that her clinical condition had deteriorated 

with severe breathlessness and progression to respiratory failure. 

Due to the early onset and persistence of the stridor and her 

progressive breathlessness, the congenital causes of stridor due 

to a structural abnormality were initially proposed, including 

laryngomalacia, tracheomalacia, vocal cord paresis/paralysis, 

vascular ring, bronchogenic cyst, laryngeal malformations, IHs, 

and subglottic stenosis. Contrast-enhanced computed 

tomography (CT) revealed circumferential tissue thickening with 

contrast enhancement around the subglottic area (Figures 1A,B), 

indicating the possibility of IH. Furthermore, ?exible 

bronchoscopy identified airway IHs and an airway obstruction 

(Figures 1C,D). Due to the patient’s clinical manifestations and 
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the imaging findings, the clinician proposed a diagnosis of airway 

IHs, which accounted for her deteriorating clinical condition. The 

guideline for the management of IH by the American Academy of 

Pediatrics strongly recommends clinicians use oral propranolol as 

the first-line therapy for IHs requiring systemic treatment (grade 

A, strong recommendation) (6). A surgical intervention may be 

recommended as a treatment option in selected IHs (grade C, 

moderate recommendation) (6). Notably, with the advent of β- 

blocker therapy, surgical interventions are used less frequently. 

The previous gold standard therapy for life-threatening IHs was 

systemic or intralesional corticosteroids (7, 15, 16). Therefore, 

corticosteroid therapy is also recommended for IHs in specific 

settings, such as in patients with IHs who present with 

contraindicated, poorly tolerated, or ineffective β-blocker 

therapy. Complete informed consent regarding the treatment 

plan was obtained from the patient’s legal guardian, and they 

chose a combination therapy of oral propranolol and 

corticosteroids. The combination therapy of oral propranolol 

(gradually increased to 2 mg/kg twice a day) and corticosteroids 

(2 mg/kg twice a day) was prescribed for 2 weeks after the 

multidisciplinary team’s discussion. Regrettably, she still 

required invasive mechanical ventilation after this 2-week 

therapy. After the multidisciplinary team’s discussion, 

endoscopic resection was carried out by a pediatric 

otolaryngologist, aiming to resolve her airway obstruction at 

30 days old; however, this surgical intervention failed. We then 

explained the patient’s current condition and prognosis to the 

patient’s guardian in detail. Finally, her guardian agreed to 

transcatheter interventional sclerotherapy (Figures 1E,F). The 

feeding arteries of the lesions were embolized using penile 

vascular anomalies (PVAs) (300 µm) and iodinated oil to reduce 

the blood ?ow rate. Bleomycin (0.5 mg/kg) was injected as the 

sclerotherapeutic agent. Encouragingly, this additional treatment 

resolved the patient’s clinical symptoms, and the invasive 

mechanical ventilation was withdrawn 7 days later. At 60 days 

old, she was discharged home and received follow-up at our 

outpatient clinic, undergoing oral propranolol therapy. One year 

later, a neck CT identified that the circumferential tissue 

thickening with contrast enhancement around the subglottic 

area had been resolved (Figures 1G,H), and she did not have 

any clinical symptoms of airway obstruction.

Discussion

IHs are benign self-limiting tumors in infancy; however, 

airway IHs can result in airway obstruction as a life-threatening 

complication (7, 9). It is widely recognized that oral propranolol 

is the first-line therapy for airway IHs that require systemic 

treatment (6, 7, 14). In this case report, we report a rare, life- 

threatening case of IH with airway obstruction that was not 

resolved by the initial combination therapy of propranolol and 

corticosteroids. The patient underwent respiratory support with 

invasive mechanical ventilation for more than 1 month. 

Encouragingly, her clinical condition finally resolved after 

receiving transcatheter interventional sclerotherapy. Our findings 

suggest that it is crucial for clinicians to promptly recognize and 

manage airway IHs in infants who are at high risk of airway 

FIGURE 1 

Imaging findings of our patient with infantile hemangioma with airway obstruction. (A,B) Contrast-enhanced CT imaging reveals a thickening of 

circumferential tissue with contrast enhancement around the subglottic area. (C,D) Flexible bronchoscopy identifies IHs in the airway and an 

airway obstruction. (E,F) Transcatheter interventional sclerotherapy is performed. (G,H) Repeated contrast-enhanced CT reveals that the 

circumferential tissue thickening with contrast enhancement around the subglottic area was resolved with the treatment.
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obstruction. Moreover, this case report highlights that 

transcatheter interventional sclerotherapy is a valid additional 

treatment option alongside propranolol, which is the 

cornerstone treatment for IHs with airway involvement.

Airway obstruction is a symptom in patients with airway IHs 

and subsequently contributes to respiratory insuJciency and life- 

threatening complications. Therefore, it is crucial for clinicians to 

recognize the skin patterns that indicate a high risk for airway 

IHs. Clinicians have explored the possible association between 

hemangiomas in the upper airway or subglottic regions and 

facial hemangiomas. Orlow et al. evaluated the association 

between cutaneous cervicofacial IHs in a “beard” distribution 

and symptomatic hemangiomas in the upper airway or subglottic 

areas and revealed that IHs in a beard distribution indicated the 

possibility of upper airway or subglottic involvement (17, 18). 

Piram et al. also investigated the association between cutaneous 

IHs and subglottic IHs and found that the IHs in a median 

pattern, IHs in the neck area, and the telangiectatic IH subtype 

were more likely to be accompanied by subglottic IH 

involvement (19). In addition, Uthurriague et al. reported 38 

patients with airway IHs from multiple centers, the majority of 

whom were accompanied by a cutaneous or mucosal 

hemangioma. They found that patients with a large segmental 

mandibular hemangioma were at high risk for airway IHs and 

segmental lower lip and neck involvement (20). These findings 

suggest that patients with segmental hemangiomas in a 

cervicofacial, mandibular, or “beard” distribution, comprising the 

preauricular skin, mandible, lower lip, chin, or anterior neck, 

were at high risk of developing airway IHs (17–21). In this case, 

our patient did not have a cutaneous or mucosal hemangioma. 

The patient’s stridor, the initial clinical symptom of airway IHs, 

occurred after birth and subsequently progressed to 

breathlessness and respiratory failure. Regrettably, the clinician 

did not recognize the possibility of airway IHs as the cause of 

the stridor, which may partly be attributed to the absence of a 

cutaneous hemangioma. In clinical settings, the incidence of 

airway IHs with no skin involvement is low (20), making it a 

diagnostic challenge, as the clinical symptom of stridor could be 

due to other causes. Notably, a subglottic hemangioma is the 

most common neoplasm found in infants’ airways (16), with 

stridor the most common clinical manifestation before 6 months 

of age. Other subglottic diseases should also be considered, 

including in?ammatory croup, re?ux, subglottic obstruction, 

intubation granuloma, cysts, and congenital cricoid malformation 

(8). The clinical presentation of airway IHs is characterized by 

specific timing and is significantly indicative, manifesting as 

progressive airway obstruction after birth within the proliferation 

stage. After the first year of disease onset, patients with this 

disorder enter the involution stage and the symptoms gradually 

resolve. Therefore, previous findings and this case strongly 

suggest that clinicians should suspect airway IHs in infants 

presenting with the rapid development of respiratory symptoms, 

such as stridor. These patients may further benefit from early 

recognition and prompt management (Figure 2).

Although airway IH is a benign disease, it can be life- 

threatening. It was reported that the mortality rate ranged from 

30% to 70% among patients without a timely diagnosis and 

prompt management (22, 23). Clinicians should suspect the 

diagnosis of airway IHs depending on the patient’s disease 

history, clinical manifestations, and physical examination, and 

the diagnosis can be confirmed by an endoscopic examination 

and/or imaging characteristics (16). The color of airway IHs in 

the endoscopic examination varies from red to blue, depending 

on the thickness of the overlying mucosa and degree of 

vascularity. A biopsy is rarely required. The most common 

location of subglottic hemangioma is on the left side, followed 

by circumferential, bilateral, unilateral, and with or without 

posterior extension (16). It has been reported that asymmetrical 

narrowing of the subglottic airway on frontal neck radiographs 

is pathognomonic for hemangioma (24, 25). However, only 50% 

of subglottic hemangiomas present with asymmetrical 

narrowing, with the remaining 50% presenting with symmetrical 

narrowing (26). It is recommended that magnetic resonance 

imaging (MRI) and/or magnetic resonance angiography (MRA) 

be performed if there is suspicion of cervical or intrathoracic 

extension of the hemangioma (6, 23, 27). Dynamic, contrast- 

enhanced CT is not the modality of choice for imaging IHs 

because of ionizing radiation; however, a CT examination is a 

valuable, non-invasive method and can be rapidly performed 

(28). Koplewitz et al. reported that a CT examination can be 

used to confirm a diagnosis of IH in equivocal cases instead of 

the invasive endoscopic examination (28). In this study, an 

MRA examination was primarily suggested but was refused by 

the patient’s guardian because of the long examination time, 

and an enhanced CT was finally performed to image the lesions 

and confirm the diagnosis (28). Notably, it is critical to 

determine the optimal imaging and sedation protocols through a 

multidisciplinary discussion (6, 29).

The intervention approach for IHs depends on the risk 

stratification. Patients with high-risk IHs, including those with 

(1) life-threatening complications, (2) functional impairment or 

ulceration, (3) structural anomalies, or (4) permanent 

disfigurement, need early and prompt management, as a wait- 

and-see approach might lead to adverse outcomes (6). The US 

Food and Drug Administration (FDA) has approved oral 

propranolol hydrochloride for patients with proliferating IHs 

that require systemic therapy. The mechanisms of propranolol 

treatment mainly include vasoconstriction, angiogenesis 

inhibition, induction of apoptosis, inhibition of nitric oxide 

production, and regulation of the renin-angiotensin system (30). 

Oral propranolol demonstrated superior efficacy when compared 

with other interventions (topical timolol, intralesional 

triamcinolone, and oral steroid), with a mean expected clearance 

of 95% (27). The recommended propranolol dose is 2–3 mg/kg/ 

day, and a lower dose should be considered in the presence of 

comorbidities (e.g., PHACE syndrome) or adverse effects (e.g., 

sleep disturbances, bronchial irritation, and/or clinically 

symptomatic bradycardia and hypotension). Notably, to reduce 

the risk of hypoglycemia, propranolol should be administered 

with or after feeding (31, 32). In addition, the administration of 

corticosteroids for IHs should be proposed when patients with 

IHs have contraindications or an inadequate response to 
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propranolol (7, 15, 16). If patients have focal, bulky IHs during the 

proliferation phase or IHs in specific critical anatomical locations, 

such as the lip, sclerotherapy should be considered (33, 34). 

Patients with thin and/or superficial IHs can be treated with 

topical timolol maleate (6, 35, 36).

Early identification of airway IHs facilitates early 

management, which leads to an improved prognosis. It is 

strongly recommended that clinicians use oral propranolol as 

the first-line therapy for IHs requiring systemic treatment 

(6, 37). Notably, the corticosteroid therapy is also 

recommended for IHs in specific settings, such as in patients 

with IHs who present with contraindicated, poorly tolerated, or 

ineffective β-blocker therapy. After the advent of β-blocker 

therapy, laser approaches have been used less, while surgical 

therapy may be recommended as a treatment option in selected 

patients with IHs, including those with ulceration and/or airway 

obstruction. Previous studies have also outlined open excision 

and laryngotracheoplastic approaches in patients with subglottic 

hemangiomas, which cause subglottic narrowing of more than 

70% and bilateral or circumferential lesions (16). Only a few 

case reports have described microlaryngoscopic ablation with a 

CO2 laser as an optional treatment for airway IHs (38, 39). In 

line with the guidelines, our patient received a combination 

therapy of oral propranolol and corticosteroids for 2 weeks. 

However, she still required invasive mechanical ventilation. 

After the multidisciplinary team’s discussion, an endoscopic 

resection with a CO2 laser was performed, but it failed. Finally, 

transcatheter interventional sclerotherapy was performed and 

successfully resolved her clinical symptoms at 60 days old. She 

was discharged home 2 weeks later and received follow-up at 

our outpatient clinic, undergoing oral propranolol therapy. The 

clinical symptoms associated with this patient’s IHs were 

completely resolved 1 year later, as identified by neck CT.

Conclusion

In clinical settings, it is crucial for clinicians to recognize and 

manage IHs in the airways of infants. This case highlights that 

propranolol, alone or combined with corticosteroids, is the 

cornerstone treatment for airway IHs. Our findings suggest, for 

the first time, that transcatheter interventional sclerotherapy is a 

valid additional treatment option.

FIGURE 2 

Summary of airway infantile hemangioma. Herein, we summarize the risk of obstructive airway hemangioma in patients with IHs, along with their 

clinical symptoms, imaging examinations, and therapies. MRI, magnetic resonance imaging; MRA, magnetic resonance angiography; CT, 

computed tomography; IH, infantile hemangioma.
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