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Abstract: Background: Infantile hemangiomas (IHs) are the most common benign vascular tumors of infancy.
Methods: We report our experience of 248 patients with head and neck IHs. Results: The median age on
admission was 4 months, and female/male ratio was 2.17. Among the cases, 45% were followed without
treatment. No local complications were observed in any of these patients. Propranolol was given to all patients
who received medical treatment. The median duration of treatment was 12 months (1-30 months), and the
median follow-up period of all patients was 14 months (0-118 months). The treatment response was 98%.
Complication rate was 17% and children aged between 3 and 9 months accounted for 60% of patients who
developed complications. Most of the complications were local complications such as bleeding, ulcer, and
infection. Conclusion: Although most of them regress spontaneously, complications may occur. Propranolol
alone is an effective treatment option, and early treatment initiation increases success rates.
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Background

Infantile hemangiomas (IHs) are the most common benign pediatric vascular tumors. The
incidence varies between 1 and 3% in newborns, and 3 and 10% in infants under 12 months of age.
(3:1). The prevalence is significantly higher in female, preterm and low-birth-weight infants. They are
often not present at birth and pale pink and indistinctly small lesions at the beginning, which then
enter the rapid growth phase and become evident within weeks. The majority of IHs are not present
at birth. Precursor lesions (pale area of vasoconstriction, an erythematous macule, a telangiectatic red
macule or blue bruise-like patches) can be sometimes observed since birth. Clinically, a proliferative
phase, plateau and involution phase are observed. After rapid postnatal growth of the lesion, growth
stops, and the lesion spontaneously regresses and heals, leaving a burn-like scar (fatty fibrous
residue) [1,2].

The majority of IHs regress spontaneously. The need for medical treatment is determined by the
location of the IHs, complications, organ dysfunction caused by the lesion, and functional losses. The
surgical approach is not a priority in IHs that are expected to regress spontaneously or that can be
controlled with medical treatment. Surgery is often performed for reconstruction after the fatty
fibrous residue phase [1,3].

Vascular malformations are important in the differential diagnosis of IHs. Mulliken and
Glowacki [4] first classified vascular anomalies in 1982. In 1996, this classification was adopted and
expanded by the International Society for the Study of Vascular Anomalies (ISSVA), which is
modified annually, and was lastly updated in 2018 [5-8]. Infantile hemangiomas are mainly classified
as focal, multifocal, and segmental according to its distribution. They are also classified as superficial,
deep, and mixed type according to the localization [2,8]. Approximately 60% of IHs are located in the
head and neck region, followed by the trunk, extremities, and genitalia [9].
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In this study, we aimed to evaluate the clinical features of the patients diagnosed with head and
neck IHs and followed and to assess their treatment indications, complications, and treatment
responses.

Materials and Methods

The records of a total of 410 patients who were admitted to XXX, Oncology Institute, Department
of Pediatric Oncology between January 1%, 2010 and January 1%, 2022 and followed with a diagnosis
of IHs were retrospectively analyzed. The study protocol was approved by the institutional Ethics
Committee (2022/35-22). A written informed consent was obtained from parents and/or legal
guardians of the patients. The study was conducted in accordance with the principles of the
Declaration of Helsinki.

Cases referred to our center for the treatment with the diagnosis of hemangioma but consistent
with vascular malformation were not included (Figure 1). Propranolol was the first choice for
treatment and it was used in tablet form between 2010 and 2021, but as of 2021, we also initiated
using the suspension form. We administered the drug orally in two doses, starting at a low dose of
0.25 mg/kg/dose and gradually increasing to 2 mg/kg/day, while all the patients were hospitalized
for 48 to 72 h. We followed the patients for side effects such as hypotension and hypoglycemia. After
leaving the hospital, we performed monthly check-up calls within 10-day intervals in the first month.
Infantile hemangioma was localized in the head and neck region in 60.5% (248/410) of these cases.
The age at the time of admission, sex, history of prematurity, hemangioma type, location, number,
complications, indications for treatment, treatment methods (medical and/or surgical), treatment
responses, and follow-up times were recorded.

Figure 1. Samples of four patients who were referred to our center with the diagnosis of hemangioma
but compatible with vascular malformation.

Statistical analysis

Statistical analysis was performed using the SPSS version 22.0 software (IBM Corp., Armonk,
NY, USA). Descriptive data were expressed in median (min-max) or number and frequency, where
applicable.

Results

A total of 248 patients with IHs in the head and neck region were followed in our center. The
median age at the time of admission was 4 months (0-13 years), and female/male ratio (170/78) was
2.17. Among these cases, 64.1% were under six months of age. Age distribution of the cases is shown
in Table 1. Prematurity history was present in 28% of patients.


https://doi.org/10.20944/preprints202401.2048.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 January 2024 doi:10.20944/preprints202401.2048.v1

Table 1. Age distribution of cases.

Age at admission N (%) Complication N (%)
(months)

<3 60 (25) 10 (24)

3-9 133 (54) 26 (62)

9> 55 (22) 6 (14)

Total 248 (100) 42 (100)

In 72% of the cases (179/248), there was only head and neck IHs, while the remaining 28% had
additional trunk and/or extremity IHs. The characteristics of hemangiomas on admission are shown
in Table 2. Figure 1 shows examples of vascular malformations that are important for the differential
diagnosis. Figures 2, 3, and 4 show IH patients.

Figure 2. A nine-month-old girl. Parotid, maxillofacial hemangioma treated with pulse
methylprednisolone and propranolol (not responding adequately to propranolol only). (A) and (B)
before treatment, (C) 3 months later.

Figure 3. Treatment response to oral propranolol in IH. (A) before propranalol treatment, (B) 3
months later.


https://doi.org/10.20944/preprints202401.2048.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 January 2024 doi:10.20944/preprints202401.2048.v1

Figure 4. Examples of infantile hemangiomas with indications for treatment (basaline). (A) A female
patient with PHACES syndrome at 2 months of age, (B) A six-week-old female patient with an
ulcerated hemangioma of the chest, (C) A five-month-old male patient with multifocal hemangioma,
(D) A six-week-old girl with hemangioma located on the lower eyelid, (E) Multifocal mixed IH, (F) A
one-year-old male patient with a large mixed hemangioma of the scalp and extremities, (G) Profile of
patient with IH of nasal tip (cyrano node) at 2 months of age, (H) A four-month-old girl with a
subglottic hemangioma presenting with stridor.

Table 2. Characterisitics of hemangiomas at admission.

n %
Number
1 150 59
2 53 22
22 45 19
Type
Capillary 118 48
Deep 26 10
Mix 104 42
Localization
Scalp 27 11

Forehead 18 7
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5
Periorbital 68 22
Perinasal 24 15
Periauricular 23 9
Cheek 23 9
Perioral / oral 25 10
Parotis 8 3
Subglottic 9 4
Chin 4 2
Neck 13 5
Face localization 6 3

Only the follow-up strategy was applied in 49% (n=121) of all patients, and 23% (28/121) of these
patients did not attend physical examination after the first admission. These 28 patients were
considered to have no complications and were included in the study. Although no treatment was
given, local complications were not observed in any of the patients who attended the outpatient clinic
controls on a regular basis. The median follow-up period of these patients was 6 months (0-84
months). None of these patients with spontaneously regressed lesions underwent surgery.

There was an indication for treatment in 55% (136/248) of the cases. Treatment was initiated in
127 (51%) of these, excluding nine patients. The families of these nine patients did not accept the
treatment and were followed without treatment. Propranolol was started in all patients (n=127) with
indications for treatment. During follow-up, the most common drug-related side effect was abnormal
liver function tests (11%, n=14), which completely regressed after reducing the dose of the drug.
Hypoglycemia was detected in two cases in the acute period of propranolol treatment, which
resolved following the correct use of the drug after feeding. Other possible side effects such as
nightmares, sleep disorders, and diarrhea were not observed.

Only propranolol was administered in 119 of the patients. There was no adequate response to
propranolol in eight patients despite its use for a median of four weeks. In these patients, steroids
and other drugs were added (Figure 2). There was a patient with hemangioma located in one half of
the face and extending to the pharyngeal region, and she was treated with steroids, propranolol, and
interferon. In a patient with subglottic hemangioma and severe respiratory distress, a response was
obtained by administering vincristine and cyclophosphamide in the acute phase in addition to
steroids and propranolol. The median duration of propranolol treatment was 6 months (3-24 months),
and treatment response was achieved in 93% (8/119) patients.

Three of the patients with periorbital hemangioma (3/55) had ocular complications. These
patients had poor vision and needed glasses. In one patient, reduction surgery was required due to
poor vision due to the hemangioma located in the lower eyelid, and steroid was used in addition to
propranolol for one month. Afterwards, partial response was obtained, and fibrous scar residue
development was observed only after three years of age. Subglottic hemangiomas (n=9) were
followed together with the Department of Otorhinolaryngology of our center and all received
propranolol. Tracheostomy was performed in one patient due to respiratory distress at the time of
diagnosis. All patients with subglottic hemangiomas had a complete response to medical treatment.

Complications were observed in 42 (17%) of the 248 patients and 62% of these patients were
between three and nine months. All but one of them received treatment. Of the cases with
complications, seven had capillary, seven had deep, and 28 had mixed type hemangioma. Treatment
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indications and complications of hemangioma are listed in Table 3. Treatment indications were as
follows: periorbital localization (40%), cosmetic problem (24%), perioral localization (14%),
respiratory distress (9%), infection/bleeding/ulceration (9%), and periauricular localization (4%). The
most common  complication in  cases receiving  propranolol  treatment was
infection/bleeding/ulceration. Respiratory distress, feeding difficulty, vision problems and hearing
problems were the other common complications. The median follow-up period of all patients was 14
months (0-118 months).

Table 3. Treatment indications and complications of hemangiomas.

n %
Treatment indications 136
Periorbital localization 55 40
Respiratory distress 12 9
Perioral localization 19 14
Periauricular localization 6 4
Infection/bleeding/ulceration 12 9
Cosmetic 32 24
Complications 42 17
Vision problems 3 7
Hearing problems 1 2
Feeding difficulty 5 12
Respiratory distress 11 26
Infection/bleeding/ulceration 22 53

Discussion

In the present study, head and neck IHs constituted 60.5% of all hemangiomas. While IHs are
seen at a rate of 8 to 12% in infants, its incidence increases up to 22% in those with a history of
premature birth [10]. In our study, the rate of prematurity was 28%. Infantile hemangiomas are seen
three to five times more frequently in girls than in boys [1,2]. The female/male ratio of our patients
was 2.23, which is consistent with the literature.

Although most IHs are expected to regress spontaneously, the treatment approach varies
according to the patient. The time of treatment onset is also important. It is known that better
treatment responses are obtained when initiated in the proliferative phase. In a previous study
evaluating all IHs admitted to our center between 2000 and 2007, the complication rate was found to
be higher [11]. During that period, only IHs with a high risk of complications were referred to
oncology clinics. Complications developed in 35% of 37 patients with head and neck IH. With the
introduction of propranolol as first-line therapy after 2008, initiation of treatment has become more
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frequent and the complication rate may have decreased [12-17]. Prior to the serendipitous discovery
of propranolol [13], steroids had an important place in the treatment of IHs, particularly in difficult
and complicated cases. Its side-effect profile was broad, while its effect was limited. Particularly, in
airway hemangiomas, complications after the use of propranolol, and the need for surgical
intervention such as tracheostomy have almost disappeared [3,17,18]. In our study, nine patients had
subglottic hemangioma, and a response was achieved with propranolol in all these patients.
Respiratory distress developed in only one patient in the first week of treatment, and tracheostomy
was performed at the time of diagnosis. However, it resolved after the effective dose of propranolol
was increased. We also had two patients who were followed in our clinic for subglottic hemangioma
before 2008 and required tracheostomy. Propranolol is a synthetic beta-adrenergic receptor blocker.
Although the mechanism of action in the treatment of his has not been fully elucidated yet, it is
considered to be vasoconstriction, decreased renin production, inhibition of angiogenesis, and
stimulation of apoptosis [22]. A report related to the use of propranolol and its effective optimal dose
was published in 2013 [22]. The dose can be started as 0.25 mg/kg/dose and increased up to 2 to 3
mg/kg/day, divided into two or three doses. Treatment can be continued up to 12 to 18 months [12,19-
22]. In our center, treatment is started at 0.25 mg/kg/dose and gradually increased to 2 mg/kg/dose.

The major uncontrollable local complications are bleeding, ulcer, and infection. In particular, in
head and neck IHs, the risk of development of local complications such as bleeding and ulcer
determines the need for treatment. Periorbital, perioral, intraoral, and subglottic locations, and
compression and obstruction to important organs such as the eyes, mouth, and nose are indications
for treatment. Periorbital or eyelid hemangiomas can cause amblyopia, anisometropia, astigmatism,
and even blindness [22-26]. Conducting follow-up with the collaboration of an ophthalmologist is of
utmost importance from the beginning of the diagnosis. Feeding difficulties can be also seen in
perioral hemangiomas. While the complication rate of our patients was 17%, local complications
accounted for half of them, consistent with the literature. This was followed by respiratory distress,
feeding difficulty, and vision and hearing problems. The ages of 62% of these children were between
three to nine months. Léauté-Labreze at al. [27] recently reported that therapy initiation before 2.5
months of age was associated with a significantly higher rate of treatment success with propranolol.
In another recent study, early (before three months of age) initiation of treatment of IHs with
propranolol resulted in significantly higher response rates [28].

The most commonly reported adverse effects of propranolol are hypotension, hypoglycemia,
asymptomatic bradycardia, impaired liver function tests, and hyperkalemia. Sleep disturbances, cold
extremities, diarrhea, and gastroesophageal reflux are other reported side effects. To prevent these
side effects, small babies (<8 weeks old) are hospitalized to start treatment. Blood glucose levels,
blood pressure, and pulse are monitored every 1 to 3 hours after taking the drug. It is recommended
to give the drug after feeding. Baseline electrocardiography and echography are performed before
treatment. Cardiogenic shock, sinus bradycardia, hypotension, heart blocks above first degree, heart
failure, and history of bronchial asthma are contraindications for propranolol treatment [22,26]. In
the present study, hypoglycemia was detected in two cases due to propranolol treatment in the acute
period, and the drug could be continued if used correctly after feeding. In the follow-up during
propranolol use, we observed abnormalities in liver tests (11%) most frequently, which were
controlled by dose reduction. Other than that, no side effects were observed. In some cases,
propranolol treatment was interrupted during bronchiolitis periods.

In the first retrospective study related to propranolol, the response rate was reported as 97%
[17]. In our study, the response rate to treatment was 98% and, in another study, the response rate to
treatment was 97.63% [23]. In another single-center study, all hemangiomas treated with 2 mg/kg/day
propranolol were evaluated, and the treatment response was reported as 96% [15]. In a multi-center,
double-blind, randomized study with 495 cases, on the optimal dose of propranolol, the response
rate to treatment with 2 to 3 mg/kg/dose was reported as >90% [14]. In this study, 1 mg/kg/dose was
found to be less effective. In patients taking propranolol, it may be necessary to add a short-term
steroid to control growth at first [3,25]. In our study, an adequate response was not obtained with
propranolol in a patient with periorbital hemangioma, and an effective response was achieved by
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using it in combination with steroids for one month. Tissue diagnosis may be required for
hemangiomas, when no response is obtained despite propranolol treatment. In one of our cases with
IH located in the root of the nose, there was no response to propranolol, and the patient was
diagnosed with rhabdomyosarcoma after biopsy [29,30].

Conclusion

In conclusion, more than half of IHs occur in the head and neck region. Although most of the
hemangiomas are expected to regress spontaneously, the main determinant in the treatment decision
is the location of the hemangioma and the vital functions it bears the risk. The time to start treatment
is critical. Complications may occur, particularly during the proliferation period. In selected patients,
it is of paramount importance to initiate treatment early and refer them to special centers for
evaluation. Propranolol alone is an effective treatment option, and early treatment initiation increases
the success rates.
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