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Abstract

Background Infantile hemangiomas (IH) are the most common benign vascular tumors in neonates, with a preva-
lence of 5-10% in full-term infants. Its occurrence in the palate is rare. While typically self-limiting, complicated IHs can
lead to significant morbidity, especially when involving critical structures.

Case presentation We report the case of a full-term newborn presenting with a 2x2 cm exophytic lesion

on the hard palate, causing feeding difficulties, anemia, and recurrent bleeding. Early administration of oral proprano-
lol, initiated on the 11th day of life, proved effective in managing this complicated IH. The treatment, started at a dose
of 0.5 mg/kg/day and gradually increased to 3 mg/kg/day, resulted in rapid ulceration healing and lesion regression.
Follow-up over eight months confirmed the therapy’s efficacy and safety, with no adverse effects reported.

To contextualize this case, a systematic review of the literature was conducted following PRISMA guidelines, focus-
ing on neonatal IHs of the head and neck treated with beta-blockers. Out of 1052 papers identified between 2015
and 2024, only four relevant studies were included. These cases highlighted propranolol’s role as a first-line treat-
ment for complicated IHs, even in neonates. However, the review also emphasized diagnostic challenges, particularly
in atypical locations such as the hard palate, which may delay therapy.

Conclusions This case and literature review underscore the importance of early diagnosis and a multidisciplinary
approach for managing high-risk IHs. While propranolol is generally avoided in neonates younger than 45 weeks

of corrected gestational age due to potential adverse effects, our findings suggest that close monitoring in a hospi-
tal setting enables its safe administration. This report contributes to the growing evidence supporting propranolol

as a safe and effective therapy for neonatal IHs and highlights the need for further research to refine treatment proto-
cols for this vulnerable population.
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approximately 80% of their final size by 4—6 months of
age [3]. After this growth phase, the lesions enter a pla-
teau stage, followed by a regression phase, which typi-
cally achieves about 90% resolution by the age of 4 years.
For deeper lesions, the involution process may extend
until around 8 years of age. While IH are benign, oral
propranolol is recommended for high-risk cases during
the second month of life to prevent complications such as
bleeding, deformities, or functional impairments. Treat-
ment, usually lasting 6-12 months, helps to reduce the
recurrence risk. However, guidelines advise against initi-
ating therapy in infants younger than 45 weeks of post-
conceptional age, especially preterm neonates, due to the
potential higher incidence of propranolol adverse effects
related to immaturity. Although about 60% to 80% of
IHs are seen in the head and neck region, oral mucosa is
involved in 10% of patients [3-5].

We report on a full-term newborn with complicated
IH of palate, leading to feeding impairment and blood
loss. The patient underwent early administration of oral
propranolol from the 11 day of life, during the hospi-
talization within the neonatal intensive care unit (NICU).
Driven by our personal experience and clinical contribu-
tion, we performed a review of the literature on the topic,
highlighting strengths, precautions and potential pitfalls
of early beta-blocker treatment. To our knowledge, this is
the first reported case of complicated IH of palate treated
with oral propranolol in neonatal age.

Case presentation

Our patient was delivered at 39 weeks of gestation at the
birthing center of a small town of a neighboring prov-
ince (with respect to our Mother and Child Department
of the University Hospital of Palermo, Italy) of Western
Sicily. He was born via emergency cesarean section due
to maternal pre-eclampsia. At birth, a 2x2 cm opalescent
lesion was noted on the palate, leading to feeding difficul-
ties (Fig. 1A).

The neonate was soon referred postnatally to our Hos-
pital for further evaluation. Physical examination dis-
closed good general conditions, and neither signs of
cyanosis and respiratory distress nor dysmorphic fea-
tures were noted. The lesion was round, protruding from
the mucosa of the bone palate into the oral cavity. A
small hematoma was present, suggesting prior bleeding.
Once the patient started oral feeding, melena appeared
due to persistent blood loss, and required the patient’s
admission to the NICU. A central umbilical line was
placed, and total parenteral nutrition was initiated. Blood
transfusion, owing to persistent and severe anemia, was
needed on day 3 (hemoglobin levels reduced from 14.2 g/
dL to 6 g/dL). To obtain precise anatomical details and
to exclude bone damage, a Magnetic Resonance Imaging
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Fig. 1 A-D The picture shows the involution of the palatine lesion
through 8 months of follow-up, respectively at birth (A), after one (B),
four (C) and eight (D) months of oral propranolol administration

(MRI) was performed on the fifth day. Imaging revealed a
hyperintense signal on T2-weighted images and an isoin-
tense signal on T1-weighted ones, involving the maxillary
bone. The lesion was mostly exophytic in the oral cavity,
measuring 15x18x11 mm.

According to MRI findings, showed the absence of a
“tangle-like” image which is typically observed in arterio-
venous malformations (Fig. 2).

After evaluation of such instrumental findings, in addi-
tion to clinical ones, we considered more reliable the
diagnosis of Infantile hemangioma, despite congenital
Hemangioma or pediatric bone hemangioma could not
have been excluded at all. Thereafter, a multidisciplinary
assessment involving radiologists, neonatologists, pediat-
ric surgeons, and dermatologists, agreed to recommend
the prompt start of oral propranolol therapy. The latter,
indeed, began on the 11 th day of life (corrected gesta-
tional age 40" weeks) due to transient hypothyroidism,
which delayed initiation. Treatment started in the NICU
at the initial dose of 0.5 mg/kg/day, administered twice
per day, and was gradually (weekly) increased up to the
final therapeutic regimen of 3 mg/kg/day. Throughout the
hospital stay, vital parameters and blood glucose levels
were strictly monitored, and resulted normal. The ulcera-
tion healed within the first two weeks, and oral feeding
was successfully resumed on the 10" day of therapy.

The patient was discharged in stable condition on day
13, and a weekly outpatient clinical control was planned
until the described therapeutic dose was reached; then,
clinical controls were planned monthly. At one month
evaluation, the lesion significantly regressed, with
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Fig. 2 MRl appearance of the palatine IH. The lesion appears as a huge mass involving the maxillary bone, but mainly growing within the oral
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cavity. A strict relation between the mass and the tongue should be highlighted, which could have been implied in the ulceration and bleeding

of the mass

notable reduction in size and no signs of ulceration or
bleeding. During follow-up, moreover, no proprano-
lol-related adverse effects or recurrent bleeding were
observed (Fig. 1b). After 4 months the patient remained
in good condition: the lesion reduced in volume and the
discolored (Fig. 1c), and neither signs of ulceration and
bleeding, nor feeding or breathing impairment were
noticed. To date, after 8 months of follow-up, the therapy
is well tolerated, and no adverse effects or other abnor-
malities are currently reported(Fig. 1d).

Discussion and conclusions

Infantile hemangiomas (IHs) affect approximately 4.5%
of term neonates, and should be distinguished from
Congenital Hemangioma, which they clinically resem-
ble, but differ from in immunohistochemical character-
istics (CH are negative ti GLUT1, the hallmark of IH) and
natural history. In fact, CH reach their maximum size at
birth and follow different involution patterns: they may
fully regress within 12 months (RICH), partially regress
(PICH), or remain unchanged (NICH). RICH could

be associated with thrombocytopenia, which was not
observed in the presented case [3].

The highest prevalence of IH is observed among
females, preterm and in Caucasian ethnicity. Recognized
risk factors include placental anomalies, prematurity, and
low birth weight. Ulceration is the most common com-
plication, affecting about 16% of patients [1, 2]. IHs are a
recognized cause of quality of life (QoL) impairment [6].
Actually, when complications occur, a significant worsen-
ing of psychosocial well-being and overall health status
of the family is reported by parents of affected infants,
who may exhibit irritability, feeding difficulties, and
sleep disturbances. In this regard, it has been shown that
treatment could improve QoL, even allowing no adverse
effects or complications [6].

The head and neck district is frequently affected by
IHs, and ulceration may occur in areas prone to mac-
eration, decubitus or frictional stress, such as lip, pos-
tauricular sulcus, neck folds or occipital skin [7-9]. IHs
may affect various mucosal sites, including lips, buccal
and nasal mucosa, conjunctiva, tongue, and floor of the
mouth. Occurrence of IH in the mouth or airway could
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be associated with syndromes or midline defects [10-14],
while isolated non-syndromic IHs of the hard palate are
rare, with fewer cases documented. Then, starting from
the current clinical report, we conducted a systematic
review, using the PubMed database, on Infantile Heman-
giomas of the head and neck arising in newborn infants.
We included all papers published between January
2015 and December 2024. The research was conducted,
according with PRISMA guidelines [15], inserting the
following key-words: “Newborn Infantile Hemangio-
mas”; “Complicated Infantile Hemangiomas”; “Oral
Infantile Hemangiomas”; “Propranolol in Newborn”;
“Mouth Infantile Hemangioma” Filters used were: pub-
lication date from 2015/01/01 to 2024/31/12; age: chil-
dren 0-23 months; language: English; species: humans.
After entering such terms and adopting these inclusion
criteria in the search engine, the analysis obtained 1052
papers. Those focusing on pharmacological or pathologi-
cal aspects were excluded, and only clinical papers were
considered for assessment. Among the latter, those not
reporting beta-blockers-treatment were ruled out, as well
as those focusing on specific syndromes or malforma-
tive associations like PHACE or LUMBAR. With regard
to anatomical selection, since the IHs frequently occur in
the head/neck district, we aimed to focus our attention
only on the lesions specifically arising within the mouth
and the hard palate. Therefore, reports on IH occurring in
different locations were excluded. After such selections,
1028 papers were excluded and 24 were considered for
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further evaluation. Among them, 9 studies were removed
due to a different localization of the described lesions;
6 papers reporting patients on wide and heterogene-
ous populations were also excluded since they provided
insufficient clinical details; 2 papers were not included as
they were reporting focusing on diagnostic tools; at last,
3 studies were rejected for further different reasons: one
was written in Chinese language; another was the chapter
of a book dealing with general dermatological conditions
of the newborn; the last one did not include data on beta-
blockers treatment.

The flow-chart of the review design is resumed in
Fig. 3.

Finally, 4 papers were included in our survey for anal-
ysis [16—19]. In 2019, Tarci et al. reported a case of a
3-month old twin preterm patient with a complicated IH
of soft palate, pharynx, tongue and epiglottis [17]. The
evolution was favorable after oral propranolol treatment,
which allowed the reduction of the lesion without any
concerns in drug tolerance. The Authors enhance some
risk factors typically occurring in patients with IH, such
as prematurity and low-birth weight; their paper high-
lights the difficulties encountered by clinicians in the
diagnostic process, including the differential diagnosis
(e.g. with rhabdomyosarcoma, congenital skin defects)
[20, 21], from which HIs must be distinguished, espe-
cially in neonatal age, where both cutaneous and systemic
manifestations may be hidden/shaded or not specific
(respiratory distress, due to epiglottis involvement, and

| PUBMED Central |
Key-words: ) Limits:
Newborn Infantile Hemangiomas Date: from 2015/01/01 to
Complicated Infantile Hemangiomas e 2024/31/12
Oral Infantile Hemangiomas Age: child 0-23 months
Propranolol in Newborn Language: English
Mouth Infantile Hemangioma Species: Humans
| 1052 papers |
First selection:
1028 papers excluded
| 24 papers included |
Secondary selection:
20 papers excluded
4 papers finally included
in the review

Fig. 3 Flow-chart of the review design
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progressive feeding difficulties/dysphagia leading to
dystrophia).

In 2020 Ishikawa et al. [16] reported a case of a
9-weeks-old patient referred for feeding difficulties and
poor weight gain. On the physical examination no cuta-
neous IHs were observed, but an ulcerated mucosal
1cm-wide lesion was detected on the hard palate. Thus,
suspecting a complicated IH, the patient started oral pro-
pranolol, with a progressive healing of the ulceration and
improvement in suckle, feeding and weight gain.

In 2023, Zuhir et al. reported a case of an IH of the left
cheek, with involvement of the periorbital region and
the palatine mucosa [18]. Despite facial distortion due
to nasal involvement, the septum appeared normal at
MRI evaluation, and neither signs of bleeding or ulcera-
tions were clinically present, nor functional impairment
of the eye. The patient significantly improved after oral
propranolol administration, with a prompt reduction of
the lesion volume, and a progressive resolution of facial
distortion. Recently, Lam et al. described a case of com-
plicated IH in a 2-months old infant presenting with
recurrent epistaxis [19], treated with nasal drops of timo-
lol maleate 0.5%. This treatment allowed the resolution
of bleeding, secondary to ulceration, as shown by nasal
endoscopy. Nevertheless, the Authors reported that a lip
and oral vestibulum mucosal involvement was detected
during the follow-up; thus, the patient underwent MRI,
confirming the extension of the IH to oral mucosa, upper
jaw and lip, and excluding intracranial involvement. The

Table 1 Comparison of reviewed cases
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patient, then, was scheduled for oral propranolol admin-
istration which was performed with initial benefit (data
on follow-up are lacking). This report underlines the
potential role of topical timolol maleate in the manage-
ment of superficial IHs, and in co-administration with
oral propranolol for complicated ones. Such reported
cases of the literature are resumed in a comparative table
(Table 1).

Despite IHs frequently involve head and neck, their
occurrence in the palatal mucosa is uncommon; com-
plications, such as bleeding/ulceration or mass-effect,
are often present at diagnosis. Respiratory problems or
dysphagia may occur if the upper airway or pharynx are
involved. The need for urgent intervention for ulcerated
and obstructive IHs is widely acknowledged, and pro-
pranolol has emerged as the first-line therapy for com-
plicated HIs, due to its well-known efficacy and safety
profile. Response rates for oral propranolol, administered
at a dose of 2 to 3 mg/kg/day for a mean duration of six
months, range from 96% to 98%. Furthermore, complete
or near-complete regression is observed in approximately
60% of cases [7].

Palatine localization of IH seems prone to a more com-
plex diagnostic process, which may be responsible for
late identification, as occurred in the patient reported
by Lam et al. In their case, indeed, epistaxis was pre-
sent since the first days of life, but a final diagnosis was
obtained at age 3 months. Moreover, a diagnostic color-
Doppler ultrasound (US) is not always feasible, and the

Author Age at Prematurity Localization Complications Imaging Histology Treatment Ageat Need for
Clinical treatment  NICU stay
presentation onset during initial

(months) treatment
administration

Tarca et al, 3-month-old  yes Soft palate, ~ Dysphagia, CT-scan  yes Oral Pro- >3 months  Yes

201917] tongue, Breathing pranolol

pharynnx, impairment
epiglottis

Ishikawa 2.5 month-old 37w Hard palate  Feeding MRI yes Oral Pro- 9 weeks yes

etal, 2020 impairment, pranolol

[16] Ulceration

Zuhir 2 months 36w cheek, nose,  Facial distortion MR no Oral Pro- 2 months no

etal, 2024 oral mucosa, (improved pranolol

[18] periorbital with therapy)

Lam et al, 2 months / Nose sep- Bleeding MRI no Topical timo- 2 months no

2024 [19] tum, upper lol + Oral (timolol);

lip and oral propranolol >3 month
vestibulum (propranolol)

Pensabene At birth no Hard Palate  Bleeding,ane-  MRI no Oral Pro- 10 days yes

etal, 2025 mia, Feeding pranolol
impairment

The table resumes and compares main clinical characteristics of reviewed cases (age at presentation, localization of the lesion, complications occurred), the diagnostic

procedures and the need for NICU stay
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US investigation of deeper tissues could be challenging,
given the presence of multiple bones. All the described
patients, in fact, underwent a higher level imaging, fre-
quently MRI, which allowed a proper anatomical detail
on the lesion nature and extension. In this case, MRI
ruled out arteriovenous malformation due to the absence
of a “tangle-like” appearance. While bone involvement is
rare in infantile hemangiomas (IH), it can occur in bone
hemangiomas, complicating the diagnosis in our case.
Therefore, congenital or bone hemangiomas could not be
excluded based on imaging alone. However, clinical find-
ings suggested IH as the more likely diagnosis, given its
common occurrence in the head and neck, unlike con-
genital hemangiomas (CH), which typically appear on
the limbs. Additionally, paediatric bone hemangiomas
are more common in the vertebrae and ribs and usu-
ally develop in older children or adolescents rather than
newborns.

In the cases reported by Tarcd and Ishikawa, patients
underwent immunohistochemical investigation in order
to confirm the diagnosis of IH. In the presented case,
we decided to not perform biopsies and the subsequent
immunohistochemical investigation given the risk ox
exacerbating blood loss and the potential difficulties in
airway management in case of hemorrage. As noted in
other cited studies, also in our case propranolol admin-
istration played a therapeutic and diagnostic role, as a
weaker response to the drug would be expected in cases
of congenital hemangioma (CH).

Despite being in good general condition, most patients
required hospitalization in a safe health care setting, in
light of the risk of bleeding (in our patient suckling and
enteral feeding caused mucosal ulceration and blood
loss, leading parenteral nutrition to be provided during
the first days) and breathing impairment, as occurred in
the patient described by Tarci et al., in addition to that of
severe anemia requiring transfusion.

The use of propranolol in managing atypical heman-
giomas is well described, but its administration in our
patient was concerning, since its use is not recom-
mended in newborns, according to AAP guidelines
[7]; nevertheless, some authors have demonstrated its
safe and effective use even in patients for whom guide-
lines did not recommend it [22]. The administration of
oral propranolol during the NICU stay, as performed
in the present experience, shows some advantages in
the management of complicated IHs and of the possi-
ble treatment-related adverse effects. In fact, it allows
a closer and more precise monitoring of vital signs.
Moreover, in the current case the parenteral nutrition
was easily managed, as well as blood transfusion, which
were promptly carried out within the hospital setting.
In such context a more accurate diagnostic imaging
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with MRI has been more suitable, and helpful to bet-
ter understand the extension of the lesion to the near-
est organs.

Our findings further reinforce the safety and efficacy
of early propranolol initiation in the treatment of IHs,
even in neonates. This is particularly crucial in patients
requiring propranolol before 45 weeks of corrected
gestational age, who may be more vulnerable to unfa-
vorable effects including hypoglycemia or bradycardia.
Furthermore, the present report underlines the need
of a multidisciplinary and individualized approach in
managing newborns with complicated and high risk
HIs. This should include dermatologists, pediatric sur-
geons, otorhinolaryngologists and neonatologists, and
must be tailored to the specific characteristics and
the eventual adverse events occurring in each single
patient. The continuation of propranolol treatment,
until the end of the first year of life, is expected to con-
solidate the therapeutic outcomes and promote com-
plete regression of the lesions. Future research should
explore optimal protocols for initiating beta-blocker
therapy in neonates, particularly in those with atypical
IH presentations or associated complications and the
need for personalized treatment plans.
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H Infantile Hemangiomas

NICU Neonatal intensive care unit

MRI Magnetic resonance imaging

QoL Quiality of Life

CH Congenital Hemangioma
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PRISMA Preferred Reporting Items for Systematic reviews and Meta-Analyses
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LUMBAR  Lower body with Urogenital anomalies, IH Ulceration, spinal cord
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ity, Anorectal malformations, Arterial anomalies and/or Renal
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AAP American Academy of Pediatrics
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