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Abstract

Hemangiomas are common benign vascular tumors that often present in
childhood. Diagnosis is based on clinical history, physical examination,
and, when unclear, assisted with ultrasound or MRI. While the majority are
small, nonproblematic, and can be managed conservatively, some
hemangiomas may be associated with underlying syndromes or concerning
for visceral involvement. Symptomatic lesions may develop ulceration,
bleeding, vision disturbances, functional limitations, or disfigurement. The
ideal treatment for a symptomatic hemangioma is often multimodal and
may vary depending on the size, location, and proximity to critical
structures. Medical treatments include topical beta blockers, oral
propranolol, or steroid injections. Surgical resection and laser therapies
may be necessary to optimize long term outcomes.
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Introduction

Infantile hemangiomas (IHs) are benign vascular tumors
that are common in children. They are present in an esti-
mated 5% of the population and are characterized by abnormal
proliferation of endothelial cells and abnormal blood vessel
structure'. While most IHs are sporadic, some familial clus-
tering does occur’. Other risk factors include first trimester
bleeding, preeclampsia, prematurity, advanced maternal age,
placental abnormalities, female gender, and low birth weight”.

Classification

Hemangiomas are a tumor subtype of vascular anomalies
as classified by the International Society for the Study of
Vascular Anomalies (ISSVA), shown in Figure 1, and can be
further described as either infantile or congenital’. IHs are
absent, subtle, or very small at birth, become clinically evident
around 1 month of age, and have rapid growth during the first
6 months of life. They stabilize in growth at around 7-12
months of age and subsequently, and uniquely, undergo invo-
Iution in early childhood. The rate of involution varies from
one hemangioma to another, even in the same patient with
more than one. IHs express GLUTI, a receptor also found on
placental blood vessels, which has led to a theory that they
may be caused by abnormal implantation of progenitor cells
disrupted from the placenta during fetal development®.

Congenital hemangiomas (CHs) are present at birth at
their maximal size and lack a growth phase’. They are cat-
egorized as rapidly involuting CH (RICH), non-involuting CH
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(NICH), or partially involuting CH (PICH) depending on their
clinical behavior. RICHs have been reported to develop
transient mild-to-moderate thrombocytopenia and consump-
tive coagulopathy as they involute’. CHs do not exhibit
GLUT! staining’.

IHs are further named based on the depth of growth as super-
ficial, deep, or mixed (superficial and deep) or may exhibit
reticular, abortive, or minimal growth. IHs can also be focal,
multifocal, or segmental based on their anatomic distribution.
Focal, or localized, hemangiomas are discrete, solitary lesions
with well-defined borders. Multifocal hemangiomas are discrete
lesions that occur at multiple sites. Segmental hemangiomas
are larger plaque-like lesions that may follow dermatomal
distributions, often develop ulcerative complications, and
demonstrate prolonged proliferation and involution phases.
They are also associated with syndromes that require additional
work-up.

Diagnosis

A thorough clinical history and physical examination leads
to the accurate diagnosis of hemangiomas. Key aspects of
the history include onset, timing, and progression of lesion
growth, ulceration, bleeding, vision disturbance, and impact on
function. Routine imaging is not necessary but can be useful in
deeper lesions and diagnostic challenges.

Ultrasound of IH is inexpensive, fast, and convenient. IH will
demonstrate a well-defined mass with high vessel density,
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Figure 1. Abbreviated International Society for the Study of Vascular Anomalies (ISSVA) classification system for vascular anomalies.
Adapted from the ISSVA Classification of Vascular Anomalies ©2018 International Society for the Study of Vascular Anomalies. Available at

https://www.issva.org/classification. Accessed 16 March 2018°.
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without abnormality of the surrounding fat, with uniform, pul-
satile, fast-flow vascularity on Doppler with arterial and venous
waveforms®. MRI can be used to provide further informa-
tion regarding the extent of involvement in local tissue for deep
disease. IHs are hyperintense on T2 and isointense on TI,
with intense post-contrast enhancement on MRI. RICH and
NICH may have more variability and heterogeneity in their
imaging characteristics compared to IH on both ultrasound
and MRT®.

Imaging with a screening abdominal ultrasound is recom-
mended for children with five or more multifocal CHs because
of an increased risk of concurrent liver hemangioma’. Multi-
focal and diffuse hepatic hemangiomas can lead to serious
and life-threatening complications, so early identification is
important and, when present, examination of thyroid function
should be considered.

While superficial cutaneous lesions can be easily diagnosed
on exam and history, deep hemangiomas may pose more
of a challenge. Parotid hemangiomas are the most common
parotid neoplasm in children and can present in patients
younger than 4 months of age with a deep palpable cheek mass
without cutaneous manifestations'’. Ultrasound is useful to
confirm diagnosis and is often sufficient as a singular imaging
modality. MRI or immunohistology can be used if diagnostic
uncertainty remains'’.

Associated findings and syndromes

Rarely, hemangiomas can be associated with other congeni-
tal anomalies. Segmental hemangiomas in a beard distribu-
tion over the chin and neck have increased risk (60%) of
concurrent subglottic hemangioma''. PHACE syndrome, the
constellation of posterior fossa anomalies, hemangioma, arte-
rial lesions, cardiac abnormalities or coarctation of the aorta,
and eye abnormalities, is associated with large segmental IH
of the face, scalp, and neck'’. Complete screening should be
considered in patients with large segmental hemangiomas of
the head or central trunk. Patients with PHACE may be at
increased risk of arterial ischemic stroke depending on their
individual vascular anatomy'’. Screening for PHACE should
include physical exam, echocardiogram, MRI/MRA of the
head and neck, and an ophthalmology exam'’. LUMBAR
syndrome is a rare grouping of lower body IH, urogenital
anomalies, ulceration, myelopathy, bony deformities, anorec-
tal malformations, arterial anomalies, and renal anomalies'".
This also is described using the acronyms SACRAL, for spinal
dysraphism, anogenital anomalies, cutaneous anomalies, renal
anomalies, and lumbar hemangioma, or PELVIS, for perineal
hemangioma, external genital malformation, lipomyelomenin-
gocele, vesicorenal abnormalities, imperforate anus, and skin
tag'>.

Management

Owing to their natural tendency towards involution, most
inconspicuous IHs can be managed with observation alone.
IHs that require intervention include those that become
symptomatic during the growth phase, with ulceration,
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bleeding, vision disturbance, and functional limitations (breath-
ing), or when imminent disfigurement is expected. Historic and
current treatment options include medical therapy (steroids/
propranolol), surgical resection, laser therapy, or direct int-
ralesional steroid injections. A combination of more than one
treatment modality is often performed in larger or resistant
lesions.

Propranolol is the mainstay of treatment for large or sympto-
matic [H, including subglottic and parotid disease. Typical dos-
ing is 1-3 mg/kg/day divided into two to three doses’. This
is generally well-tolerated but may be associated with sleep
disturbance, diarrhea, bronchial hyper-reactivity, and hypoglyc-
emia. Dosing with feeds is recommended. It is contraindicated
in patients with bradycardia, heart block, hypotension, and
asthma’. EKG prior to starting therapy should be considered.
Infants younger than 8 weeks of age should be admitted for inpa-
tient initiation of treatment for close monitoring'’. Early treat-
ment during the proliferative phase is thought to be associated
with improved outcomes'. Over 90% of IHs respond to pro-
pranolol with reduction in size and color. Deeper components
respond better than superficial ones. Residual disease may require
laser or intralesional therapy or surgical interventions.
Topical timolol is an alternative option to oral propranolol
for smaller lesions and has shown promise in halting pro-
liferation and inducing early involution when used for thin,
superficial TH".

Corticosteroid therapy is an alternative option for patients
who have contraindications or inadequate response to pro-
pranolol’. Typical dosing is prednisone at 2-3 mg/kg daily and
monitoring for side effects including adrenal axis suppression,
cushingoid facies, irritability, and stomach irritation is recom-
mended. For localized IH, intralesional steroid injection can be
considered and can be used in conjunction with the favorable
responses obtained with propranolol. Sirolimus may be a
last-resort treatment in refractory cases.

Laser therapy is a treatment option typically used for persist-
ent telangiectasia or residual lesions during or after hemangi-
oma involution. Pulse dye laser is commonly used owing to its
preferential absorption by hemoglobin; Nd:YAG is sometimes
also used in lesions with significant venous drainage. Laser
treatments during the growth phase of IH are controversial
and generally not pursued because of the possibility of
blistering, ulceration, and long-term pigmentation changes™’.

Surgical excision is reserved for ulcerative, bleeding, and sig-
nificantly protruding hemangiomas. This can be performed
alone or in combination with other treatments, especially
when response to other treatments is limited or ineffective’'.
Scarring from ulcerative hemangiomas often requires revi-
sion in combination with resection of residual disease. Delaying
surgery until after involution allows for the excision of
smaller and less vascular lesions. Hemangiomas with a
significant vertical growth pattern are at higher risk of leaving
undesirable fibrofatty residuum after involution, which can
be addressed with surgical excision”. This is particularly
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common in scalp IHs, which may develop alopecia during
the involution phase and are easily excised with primary
closure”.

Hepatic hemangioma may require multimodal therapy, includ-
ing treatment with steroids, propranolol, and embolization.
Propranolol is currently favored owing to its low risk and high
response rate. While not every hepatic hemangioma needs
treatment, screening in these high-risk children has been
shown to significantly reduce the risk of congestive heart
failure, hypothyroidism, abdominal compartment syndrome,
and mortality”.
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Conclusion

Hemangiomas are congenital vascular lesions divided into con-
genital and infantile subtypes. CHs are rare and fully present at
birth; usually treatment is not required. IHs are common child-
hood tumors that undergo a characteristic pattern of proliferative
growth phase followed by slow involution. Symptomatic
IHs can be treated with low-dose beta-blocker medication,
with the best results occurring from initiation of treatment in
the early phase. Multimodal therapy may be required in
some cases involving a combination of laser, intralesional,
medical, and surgical interventions. Residuum from IHs can be
managed with laser treatment or surgical excision when needed.

F1000 recommended

1. Dickison P, Christou E, Wargon O: A prospective study of infantile
hemangiomas with a focus on incidence and risk factors. Pediatr Dermatol.
2011; 28(6): 663-9.
PubMed Abstract | Publisher Full Text

2. Castrén E, Salminen P, Vikkula M, et al.: Inheritance Patterns of Infantile
Hemangioma. Pediatrics. 2016; 138(5): pii: €20161623.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

3. ISSVA Classification for Vascular Anomalies ©.

4. North PE, Waner M, Mizeracki A, et al.: GLUT1: a newly discovered
immunohistochemical marker for juvenile hemangiomas. Hum Pathol. 2000;
31(1): 11-22.
PubMed Abstract | Publisher Full Text

5. Darrow DH, Greene AK, Mancini AJ, et al.: Diagnosis and Management of
Infantile Hemangioma. Pediatrics. 2015; 136(4): e1060-104.
PubMed Abstract | Publisher Full Text

6. Rangwala S, Wysong A, Tollefson MM, et al.: Rapidly involuting congenital
hemangioma associated with profound, transient thrombocytopenia. Pediatr
Dermatol. 2014; 31(3): 402-4.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

7. van Vugt LJ, van der Vleuten CJM, Flucke U, et al.: The utility of GLUT1 as
a diagnostic marker in cutaneous vascular anomalies: A review of literature
and recommendations for daily practice. Pathol Res Pract. 2017; 213(6): 591-7.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

8. Gorincour G, Kokta V, Rypens F, et al.: Imaging characteristics of two subtypes
of congenital hemangiomas: rapidly involuting congenital hemangiomas and
non-involuting congenital hemangiomas. Pediatr Radiol. 2005; 35(12): 1178-85.
PubMed Abstract | Publisher Full Text

9. Horii KA, Drolet BA, Frieden |J, et al.: Prospective study of the frequency
of hepatic hemangiomas in infants with multiple cutaneous infantile
hemangiomas. Pediatr Dermatol. 2011; 28(3): 245-53.

PubMed Abstract | Publisher Full Text

10. Weber FC, Greene AK, Adams DM, et al.: Role of imaging in the diagnosis
of parotid infantile hemangiomas. Int J Pediatr Otorhinolaryngol. 2017; 102:
61-6.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

11. O TM, Alexander RE, Lando T, et al.: Segmental hemangiomas of the upper
airway. Laryngoscope. 2009; 119(11): 2242-7.

PubMed Abstract | Publisher Full Text

12. Garzon MC, Epstein LG, Heyer GL, et al.: PHACE Syndrome: Consensus-
Derived Diagnosis and Care Recommendations. J Pediatr. 2016; 178: 24-33.e2.
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

13.  Siegel DH, Tefft KA, Kelly T, et al.: Stroke in children with posterior fossa brain

malformations, hemangi arterial anc coarctation of the aorta
and cardiac defects, and eye abnormalities (PHACE) syndrome: a systematic
review of the literature. Stroke. 2012; 43(6): 1672—-4.

PubMed Abstract | Publisher Full Text

14.  lacobas |, Burrows PE, Frieden IJ, et al.: LUMBAR: association between
cutaneous infantile hemangiomas of the lower body and regional congenital
anomalies. J Pediatr. 2010; 157(5): 795-801.e1-7.

PubMed Abstract | Publisher Full Text

15.  Yadav DK, Panda SS, Teckchandani N, et al.: SACRAL syndrome. BMJ Case Rep.
2013; 2013: pii: bcr2013200215.
PubMed Abstract | Publisher Full Text | Free Full Text

16.  Shimizu M, Sakai S, Tatekawa Y, et al.: An infant with PELVIS (perineal
hemangioma, external genital malformations, lipomyelomeningocele,
vesicorenal abnormalities, imperforate anus, and skin tag) syndrome
misdiagnosed as diaper rash. J Pediatr. 2014; 165(3): 634.
PubMed Abstract | Publisher Full Text

17. Drolet BA, Frommelt PC, Chamlin SL, et al.: Initiation and use of propranolol
for infantile hemangioma: report of a consensus conference. Pediatrics. 2013;
131(1): 128-40.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

18. Ainipully A, Narayanan SK, Vazhiyodan AP, et al.: Oral Propranolol in
Infantile Hemangiomas: Analysis of Factors that Affect the Outcome. J Indian
Assoc Pediatr Surg. 2019; 24(3): 170-175.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

19. Puttgen K, Lucky A, Adams D, et al.: Topical Timolol Maleate Treatment of
Infantile Hemangiomas. Pediatrics. 2016; 138(3): pii: €20160355.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

20. Chinnadurai S, Sathe NA, Surawicz T: Laser treatment of infantile
hemangioma: A systematic review. Lasers Surg Med. 2016; 48(3): 221-33.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

21.  CS Surgeries: Hemangioma Excision.

Reference Source

22. CS Surgeries: Surgical Treatment of Nasal Tip Hemangioma Using Open
Rhinoplasty Approach.

Reference Source

23. Cho YK, Ryu DW, Chung HY, et al.: Surgical Management of Scalp Infantile
Hemangiomas. J Craniofac Surg. 2015; 26(4): 1169-72.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

24. Rialon KL, Murillo R, Fevurly RD, et al.: Impact of Screening for Hepatic
Hemangiomas in Patients with Multiple Cutaneous Infantile Hemangiomas.
Pediatr Dermatol. 2015; 32(6): 808-12.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Page 5 of 6


http://www.ncbi.nlm.nih.gov/pubmed/21995808
http://dx.doi.org/10.1111/j.1525-1470.2011.01568.x
https://f1000.com/prime/727103839
http://www.ncbi.nlm.nih.gov/pubmed/27940781
http://dx.doi.org/10.1542/peds.2016-1623
https://f1000.com/prime/727103839
http://www.ncbi.nlm.nih.gov/pubmed/10665907
http://dx.doi.org/10.1016/s0046-8177(00)80192-6
http://www.ncbi.nlm.nih.gov/pubmed/26416931
http://dx.doi.org/10.1542/peds.2015-2485
https://f1000.com/prime/722166212
http://www.ncbi.nlm.nih.gov/pubmed/22937785
http://dx.doi.org/10.1111/j.1525-1470.2012.01827.x
https://f1000.com/prime/722166212
https://f1000.com/prime/727684007
http://www.ncbi.nlm.nih.gov/pubmed/28552538
http://dx.doi.org/10.1016/j.prp.2017.04.023
https://f1000.com/prime/727684007
http://www.ncbi.nlm.nih.gov/pubmed/16078073
http://dx.doi.org/10.1007/s00247-005-1557-9
http://www.ncbi.nlm.nih.gov/pubmed/21517952
http://dx.doi.org/10.1111/j.1525-1470.2011.01420.x
https://f1000.com/prime/732080306
http://www.ncbi.nlm.nih.gov/pubmed/29106877
http://dx.doi.org/10.1016/j.ijporl.2017.08.035
https://f1000.com/prime/732080306
http://www.ncbi.nlm.nih.gov/pubmed/19806648
http://dx.doi.org/10.1002/lary.20666
https://f1000.com/prime/735352138
http://www.ncbi.nlm.nih.gov/pubmed/27659028
http://dx.doi.org/10.1016/j.jpeds.2016.07.054
http://www.ncbi.nlm.nih.gov/pmc/articles/6599593
https://f1000.com/prime/735352138
http://www.ncbi.nlm.nih.gov/pubmed/22442177
http://dx.doi.org/10.1161/STROKEAHA.112.650952
http://www.ncbi.nlm.nih.gov/pubmed/20598318
http://dx.doi.org/10.1016/j.jpeds.2010.05.027
http://www.ncbi.nlm.nih.gov/pubmed/23904432
http://dx.doi.org/10.1136/bcr-2013-200215
http://www.ncbi.nlm.nih.gov/pmc/articles/3736180
http://www.ncbi.nlm.nih.gov/pubmed/24948350
http://dx.doi.org/10.1016/j.jpeds.2014.05.007
https://f1000.com/prime/718020228
http://www.ncbi.nlm.nih.gov/pubmed/23266923
http://dx.doi.org/10.1542/peds.2012-1691
http://www.ncbi.nlm.nih.gov/pmc/articles/3529954
https://f1000.com/prime/718020228
https://f1000.com/prime/736421298
http://www.ncbi.nlm.nih.gov/pubmed/31258264
http://dx.doi.org/10.4103/jiaps.JIAPS_12_18
http://www.ncbi.nlm.nih.gov/pmc/articles/6568152
https://f1000.com/prime/736421298
https://f1000.com/prime/726644763
http://www.ncbi.nlm.nih.gov/pubmed/27527799
http://dx.doi.org/10.1542/peds.2016-0355
https://f1000.com/prime/726644763
https://f1000.com/prime/726045192
http://www.ncbi.nlm.nih.gov/pubmed/26711436
http://dx.doi.org/10.1002/lsm.22455
https://f1000.com/prime/726045192
https://www.csurgeries.com/video/hemangioma-excision/
https://www.csurgeries.com/video/surgical-treatment-nasal-tip-hemangioma-using-open-rhinoplasty-approach/
https://f1000.com/prime/730132043
http://www.ncbi.nlm.nih.gov/pubmed/26080151
http://dx.doi.org/10.1097/SCS.0000000000001561
https://f1000.com/prime/730132043
https://f1000.com/prime/725689634
http://www.ncbi.nlm.nih.gov/pubmed/26223454
http://dx.doi.org/10.1111/pde.12656
https://f1000.com/prime/725689634

FIOOOResearch F1000Research 2019, 8(F1000 Faculty Rev):1926 Last updated: 18 NOV 2019

Open Peer Review

Current Peer Review Status: ¥

Editorial Note on the Review Process

F1000 Faculty Reviews are written by members of the prestigious F1000 Faculty. They are commissioned and
are peer reviewed before publication to ensure that the final, published version is comprehensive and accessible.
The reviewers who approved the final version are listed with their names and affiliations.

The reviewers who approved this article are:

1 Carine van der Vleuten
T Department of Dermatology, Radboudumc Expertise Center for Hemangioma and Vascular Malformations
Hecovan, Radboud University Medical Center, Nijmegen, The Netherlands
2 Pierre Fabre Dermatologie, Lavaur, France
Competing Interests: No competing interests were disclosed.
o Yidi
Division of Oncology, Department of Pediatric Surgery, West China Hospital of Sichuan University, Chengdu,
China
Competing Interests: No competing interests were disclosed.

The benefits of publishing with F1000Research:

® Your article is published within days, with no editorial bias

®  You can publish traditional articles, null/negative results, case reports, data notes and more
® The peer review process is transparent and collaborative

®  Your article is indexed in PubMed after passing peer review

® Dedicated customer support at every stage

For pre-submission enquiries, contact research@f1000.com F-KXI) Resea rCh

Page 6 of 6


https://f1000research.com/browse/f1000-faculty-reviews
http://f1000.com/prime/thefaculty

