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ABSTRACT

Background: Infantile hemangiomas (IH) are the most common vascular, benign tumors of
childhood with a prevalence of 4-5%. Due to intense vasculogenesis, they proliferate during
infancy, then involute at an unpredictable rate, extent of involution, and quality of residual
tissue. Depending on the location, they may be associated with anomalies of other organ
systems (PHACE, PELVIS syndroms). In recent decades, knowledge about hemangiomas
has improved, and therefore therapeutic possibilities have improved. Today, the non-se-
lective beta blocker—propranolol is considered the drug of first choice in the treatment
of infantile hemangiomas. It is desirable to start treatment in the proliferative phase of
hemangioma growth for the best possible effect. The dynamics of drug administration,
time interval of dose increase and monitoring of patients during treatment vary from one
Institution to another and are still the subject of discussion. Objective: We presented the
case of a child with infantile hemangioma of the lumbo-sacral region, treated with combi-
nation therapy with systemic propranolol and topical timolol, with satisfactory effect in the
end. Conclusion: Propranolol is considered a drug with well-studied side effects and a safety
profile. During 6 months of treatment, it leads to complete or almost complete withdrawal of the
hemangioma. Treatment should be started in the hemangioma proliferation phase for the best
possible therapeutic effect.
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1. BACKGROUND

Infantile hemangiomas ( IH) are the most common vascular, benign tu-
mor of child bearing age with a prevalence of 4-5% (1). They are not usually
present at birth and are diagnosed at 3 to 6 weeks of age. Most of them are
self-limiting tumors which, due to intensive vasculogenesis, proliferate rap-
idly in infancy, then gradually involute, but to what extent and in what time
period, it is not possible to predict (2, 3).

IH can be present anywhere on the skin, as surface (superficial), localized
deep in the subcutaneous tissue, combined or on internal organs (visceral).
Permanent sequelae, such as telangiectasias, redundant or atrophic skin, may
remain after hemangioma involution. Sequelae are more common in com-
bined hemangiomas.

Localized in the head and neck area may be associated with PHACE syn-
drome: P-posterior fossa abnormalities, H-hemangioma, A-arterial anoma-
lies, C-cardiac anomalies, E-eye anomalies (4).

Located in the area of the lumbar or sacral spine may be associated with
genitourinary, anorectal, or neurological abnormalities (PELVIS-perineal
hemangioma, external genital malformations, lipomyelomeningocele, vesi-
corenal abnormalities, anus imperforate) (5). Myelopathy, especially spinal
dysraphism, is the most common extradermal anomaly in this case (6)

In recent decades, knowledge about IH has improved considerably, which
has helped health professionals to promptly identify potentially high-risk IH
and cases in which treatment is indicated. Frieden et al. adopted criteria for
the treatment of IH: life-threatening hemangiomas or those that lead to func-
tional impairment, ulcerated hemangiomas, hemangiomas in which there is a
risk of permanent consequences or scarring (7).
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One of the indications for
treatment are IH with ulcer-
ations. It is estimated that such
hemangiomas range from 5%
to 21%. Ulcers can lead to pain,
bleeding, secondary infection
and ultimately always lead to
scarring (8). Therapeutic op-
tions for IH include treatment
with propranolol, other selec-
tive beta blockers, corticoste-
roids, laser therapy, surgical
treatment, topical treatment
with beta blockers, and combi-
nation therapy.

The positive effect of pro-
pranolol on hemangiomas was
observed accidentally during
the treatment of children for
other, cardiac reasons. Since
then, numerous studies have
been conducted, which exam-
ined its efficacy and safety (9-
11).

Encouraging results of the
treatment of infantile mem-
nagiomas by Léauté - Labreze
et al, in 2008 resulted in a
number of confirmatory re-
sults by other authors as well
(12). Contraindications to the
administration of propranolol
.re: sinus bradycardia, hypo-
tension, cardiac block greater than grade 1, obstructive
bronchitis, heart failure, hypersensitivity to the drug and
PHACE syndrome. Since 2014, propranolol has been of-
ficially approved for the treatment of IH by the Ameri-
can FDA.

2. OBJECTIVE

We presented the case of a child with infantile heman-
gioma of the lumbo-sacral region, treated with combi-
nation therapy with systemic propranolol and topical
timolol, with satisfactory effect in the end.

3. CASE REVIEW

Female infant C.M. At the age of 5 months, was ex-
amined by a pediatric surgeon of the Biha¢ Cantonal
Hospital, due to the presence of hemangiomas in the
lumbosacral region. Hemangioma with a diameter of
10 x 7 c¢cm, occupied a larger area of the medial part of
the said region and both glutes, with exulcerated surface
and occasional bleeding. Anamnestic data indicate that
the hemangioma was observed at the age of one month
and has been in constant progression since then. At the
age of 7 months, propranolol therapy was indicated and
included by the pediatric cardiologist. Before initiating
therapy, values of glycemia, tension, pulse were deter-
mined. Clinical examination revealed the absence of ob-
structive respiratory disease with SatO2 measurement
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Figures 1-4. Hemangiomas in regression phases during propranolol therapy (Figure 1 and 2)
and topical treatment with timolol (Figure 3 and 4)

with a transcutaneous pulse oximeter. An ECG record
was analyzed to eliminate AV block greater than grade
1 and an ultrasound of the heart to rule out obstructive
cardiomyopathy. We received anamnestic data from the
mother on possible difficulties with feeding the child
or a tendency to bronchial obstructions. As part of the
family history, we asked about the existence of a possi-
ble AV block in the family. Abdominal ultrasound and
LS spine ultrasound were performed in order to exclude
possible associated anomalies (PELVIS syndrome). Af-
ter the tests, we introduced propranolol therapy in an
initial dosage of 0.5 mg per kg of body weight, divided
into three doses. The mother, motivated for outpatient
treatment of the child, was educated to measure heart
rate at home, identify potential side effects of therapy,
and comorbidities that require propranolol therapy to
be discontinued. Monthly check-ups in the cardiology
clinic are recommended to assess the clinical condition,
measure pulse, tension, glycemia and gradually increase
the dose of the drug, up to the target dose of 2 mg per kg
of body weight. The treatment lasted 6 months of con-
tinuous therapy with propranolol and 3 months of top-
ical therapy with timolol drops in 0.5% concentration,
intended for the treatment of glaucoma. No significant
side effects were reported. During this period, there was
a significant regression of hemangiomas. After treat-
ment, redundant skin was left behind, which we did not
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consider a significant cosmetic defect, given the location
of the hemangioma.

4. DISCUSSION

Today, propranolol is considered the drug of first
choice in the treatment of infantile hemangiomas (13)
and its effect on hemangiomas is explained by local, va-
soconstrictive action, inhibition of angiogenesis, stimu-
lation of endothelial vascular cell apoptosis, reduction
of proangiogenic growth factors: vascular endothelial
growth factor and V fibroblast growth factor (bFGF)
(14).

During a randomized study in 456 children from the
age of 5 weeks to 5 months, with proliferative I[H with
a minimum diameter of 1.5 cm, were treated with pro-
pranolol at a dosage of 1-3 mg per kg body weight or
placebo for 3 to 6 months. Patients who received the se-
lected drug showed a significant improvement in 88% of
those treated by the end of 5 weeks from drug adminis-
tration compared with only 5% of patients who received
placebo (15).

Treatment is scheduled to begin at the age of 5 weeks
to 5 months. It is advisable for the child to be hospi-
talized briefly if it is younger than 5 weeks, in order to
monitor potential side effects. It is evident that some
children come to the cardiology clinic late and that it is
not agreed which medical team will treat the child (pe-
diatric surgeon, dermatologist, primary care pediatri-
cian, pediatric cardiologist?) In our experience, patients
with hemangiomas are most often referred initially to a
pediatric surgeon or dermatologist, as a result of which
valuable time is lost, since the initiation of propranolol
therapy in our conditions is in the domain of the pedi-
atric cardiologist. Prior to the administration of therapy,
a comprehensive history and clinical examination of the
child is required, as well as additional diagnostic tests to
rule out any associated anomalies. Protocols regarding
the initial dose and time intervals for increasing it have
not yet been harmonized. Monitoring varies from one
institution to another. Most hospitals use internal pro-
tocols, as there are no harmonized guidelines for drug
administration (16).

We monitored the child on an outpatient basis once
a month (pulse, weight, ECG, tension, glycemia). The
mother is advised to monitor the child’s pulse at home
for 1-3 hours after drug administration, and to feed the
child within 1 hour from drug administration in order
to prevent hypoglycemia. Parents are educated on how
to recognize the symptoms of hypoglycemia and when
to contact a doctor in case the child becomes ill and the
symptoms interfere with the administration of the drug
(hypoglycemia, hypotension, bradycardia, sleep disor-
ders, diarrhea or constipation, cold extremities).

The risk of side effects is higher in patients with co-
morbidities. There are no harmonized guidelines for the
duration of propranolol treatment, but it is assumed that
the optimal treatment period for an adequate therapeu-
tic response is in the range of 6 months of treatment,
that is, up to the age of 1 year (17).
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A rebound effect, after propranolol therapy, has been
observed in numerous studies. Factors contributing to
the rebound effect are discontinuation of therapy before
the child is 9 months old, female gender, location on the
head or neck, involvement of deep skin structures (18).

Topical beta-blockers are used mainly in the treatment
of smaller, superficial hemangiomas. They are also often
used in combination with the systemic application of
beta blockers, especially in order to prevent the rebound
phenomenon (19). Topical timolol is most commonly
used off-label as a solution for ophthalmic administra-
tion at a 0.5% concentration, in the absence of an ade-
quate, registered preparation for the local treatment of
infantile hemangiomas. It is applied 2 to 3 times a day,
one drop per IH until a stable local effect is achieved.
Topical timolol is generally well tolerated and side ef-
fects are insignificant unless they are premature babies
or children of low birth weight. In this case, the patient
is observed for the same potential side effects as with the
use of systemic beta blockers.

Since in our case, we started therapy with proprano-
lol late, we decided to continue treatment with a topical
preparation, after reaching 13 months of age. A multi-
center, retrospective cohort study involving 731 chil-
dren with superficial IH was treated with topical timolol
twice daily. 92% of children showed significant improve-
ment in hemangioma color and 77% of children showed
significant improvement in hemangioma size (20), but
the positive effect was mainly related to superficial IH.
It is questionable how much effect they would have with
topical treatment on deep, extensive IH, such as our pa-
tient had.

There are studies that have examined the effect of topi-
cal timolol maleate in the form of gel or eye drops on IH,
and compared it with the effect of systemically adminis-
tered propranolol. It has been shown that a satisfactory
effect can be achieved with topical timolol with very few
side effects, and is recommended by some authors as the
drug of first choice in the treatment of IH (21). Given
that in the market has not been registered composition
Hemangiol (suspension propranolol hydrochloride), the
children in our institution are treated with propranolol
powder in an appropriate dose, made of propranolol
tablets. Such off-label administration carries a higher
risk of inadequate dosing, concomitant side effects and
different availability of the active substance, due to in-
adequate drug resorption. During the treatment of our
patient, no more serious side effects were recorded.

5. CONCLUSION

Propranolol treatment in combination with topical
timolol may be effective in the treatment of IH, even
when treatment is started outside the recommend-
ed time frame. Propranolol is considered a drug with
well-studied side effects and a safety profile. During 6
months of treatment, it leads to complete or almost com-
plete withdrawal of the hemangioma. Treatment should
be started in the hemangioma proliferation phase for the
best possible therapeutic effect.

CASE REPORT | MED ARCH. 2021 APR; 75(2): 158-161



Infantile Sacral Region Hemangioma and Combination Treatment with Propranolol and Topical Timolol

Author’s scontribution: Both authors were included in all
steps of preparation this article. Final proofreading was
made by the first author.

Conflict of interest: None declared.

Financial support and sponsorship: Nil.

REFERENCES

1.

10.

Kanada KN, Merin MR, Munden A. et al. A prospective study
of cutaneous findings in newborn in the United States:cor-
relation with race, ethnicity and gestional status using up-
dated clasiffication and nomenclature. ] Pediatr. 2012; 161(2):
240-245.

Chang LC, Haggstrom AN, Drolet BA et al. Growth charac-
teristics of infantile hemangiomas:Implication for menage-
ment. Pediatrics. 2008; 122: 360-367.

Munden A, Butschek R, Tom WL, et al. Prospective study
of infantile haemangiomas: incidence, clinical characteris-
tics and association with placental anomalies. Br ] Derma-
tol. 2014; 170(4): 907-913.

Metry D, Heyer G, Hess C. et al. Consensus statement on
diagnostic criteria for PHACE syndrome. Pediatrics. 2009;
124: 1447-1456.

Iacobas I, Burrows PE, Frieden IJ, et al.: LUMBAR: associa-
tion between cutaneous infantile hemangiomas of the lower
body and regional congenital anomalies. ] Pediatr. 2010;
157(5): 795-801..

Anwar T, Malm-Buatsi E: Propranolol as an effective ther-
apy for infantile haemangioma of the urinary bladder. BMJ
Case Rep. 2019; 12(2),

FriedenIJ, Eichenfield LF, Esterly NB, Geronemus R, Mallory
SB, Guidelines of care for hemangiomas in infancy. American
Academy of Dermatology Guidelines-Outcomes Committee.
J Am Acad Dermatol. Oct 1997; 37(4): 631-637.

Chamlin SL, Haggstrom AN, Drolet BA, et al. Multicenter
prospective study of ulcerated hemangiomas [published cor-
rection appears in ] Pediatr. 2008; 152(4): 597.

Bauman NM. Propanolol effectively treats significant infan-
tile hemangiomas. J Pediatr. 2015; 167(1): 210.

ChangL, Ye X, QiuY, et al. Is Propranolol Safe and Effective

CASE REPORT | MED ARCH. 2021 APR; 75(2): 158-161

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

for Outpatient Use for Infantile Hemangioma? A Prospec-
tive Study of 679 Cases From One Center in China. Ann Plast
Surg. 2016; 76(5): 559-563.

Lou Y, Peng W7J, Cao Y, et al. The effectiveness of propran-
olol in treating infantile haemangiomas: a meta-analysis in-
cluding 35 studies. Br ] Clin Pharmacol. 2014; 78(1): 44-57.
Léauté-Labréze C, Dumas de la Roque E, Hubiche T, Bora-
levi F, Thambo J-B, Taieb A. Propranolol for severe heman-
giomas of infancy. N Engl ] Med. 2008; 358((24)): 2649.2651.
Ezekowitz RA, Mulliken JB, Folkman J, Interferonalfa.2a ther-
apy for life-treatening hemangiomas of infancy. N Engl ] Med.
28 Mai 1992; 326(22): 1456-1463.

Storch CH, Hoeger PH. Propranolol for infantile haemangi-
omas:insights into the moleculkar mechanisms of action. Br
J Dermatol. 2010; 163(2): 269-274.

Léauté-Labreze C, Hoeger P, Mazereeuw-Hautier J, et al. A
randomized, controlled trial of oral propranolol in infantile
hemangioma. N Engl ] Med. 2015; 372(8): 735-746.
Krowchuk DP, Frieden IJ, Mancini AJ, Darrow DH, Blei F,
Greene AK. et al. Subcommittee on the Management of In-
fantile Hemangiomas. Clinical Practice Guideline for the
Management of Infantile Hemangiomas. Pediatrics. 2019
Jan; 143(1).

Baselga E, Dembowska-Baginska B, Przewratil P, et al. Efficacy
of Propranolol Between 6 and 12 Months of Age in High-Risk
Infantile Hemangioma. Pediatrics. 2018; 142(3).

Shah SD, Baselga E, McCuaig C, et al. Rebound Growth of
Infantile Hemangiomas After Propranolol Therapy. Pediat-
rics. 2016; 137(4)..

Xu DP, Cao RY, Tong S, et al. Topical timolol maleate for su-
perficial infantile hemangiomas: an observational study. ]
Oral Maxillofac Surg. 2015; 73(6): 1089-1094,

Pittgen K, Lucky A, Adams D, et al. Topical Timolol Maleate
Treatment of Infantile Hemangiomas. Pediatrics. 2016; 138(3).
Wu HW, Liu C, Wang X, Zhang L, Yuan W, Zheng JW, et al..
Topical application of 0.5% timolol maleate hydrogel for the
treatment of superficial infantile hemangioma. Front Oncol.
2017; 7: 137. doi: 10.3389/fonc.2017.00137.

161



