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ÅRare congenital disorders of 
vasculogensis and angiogenesis

ÅIncidence: approximately 4%

ÅMajority in the head and neck

ÅMany disciplines interested in 
these disorders

ÅTherapies are frequently 
controversial

ÅRapidly changing field



Venous Malformation

Lymphatic Malformation

ArteriovenousMalformation



.ŜŦƻǊŜ мфулΩǎ

ÅStudy and diagnosis of congenital vascular lesions 
was in state of confusion

ÅLack of clear understanding of natural history of 
vascular birthmarks

ÅMany lesions diagnosed as hemangioma and 
anticipated to disappear with time



Å1982 Mulliken and Glowacki proposed 
classification based upon:

ïClinical characteristics

ïBiologic properties

Å1992 Establishment of International Society 
for the Study of Vascular Anomalies (ISSVA)

ÅClassification scheme accepted by ISSVA in 
1996 and Revised in 1997



Vascular Anomalies

Mulliken & Glowacki.  Plast Recon Surg1982
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Tumors Malformations



Clinical  Differences

Vascular Malformations

ÅPresent at birth

ÅNever Proliferates

ÅGrowth proportional to child

ÅNever Involute

ÅVariable age at presentation

Hemangiomas

ÅSmall (flat) or absent at birth

ÅRapid growth during infancy

Å Involution during childhood

ÅClinically apparent at young age



Hemangiomas

ÅEndothelial cell hyperplasia

Vascular Malformations

ÅVascular dysmorphogenesis

ÅEctaticblood vessels

ÅAberrant Network



Vascular malformations

ÅCapillary (Port Wine)

ÅVenous

ÅArteriovenous

ÅLymphatic 

ÅCombined lesions

ïVenous-Lymphatic

ïCapillary-venous-lymphatic

Vascular Tumors
ÅHemangiomas

ÅPyogenic Granuloma

ÅKaposiform 
Hemangioendothelioma



Present at Birth?

YES=VM

Size Increased?

NO=Hemang

YES=Hemang

NO=VM

Size Decrease? 

YES=Hemang

NO=VM

Waner and Suen, 1996



ÅUltrasound
ïQuick, inexpensive ,and non-invasive

ïProvided flow characteristics

ÅMRI/MRA
ïPerformed before any intervention

ïTip of the iceberg



ÅHigh Flow Lesions

ïCTA

ïAngiogram 
ïArteriovenous Malformations

ïEmbolization
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Quick guidelines to patients with 

Head and Neck Vascular Anomalies



Not everything is a hemangioma



Not all hemangiomasare the same



Localized aǳƭǘƛŦƻŎŀƭ ό җ с ύSegmental



Observationis not always the best approach

Subglottis



Not all vascular malformations are the same

Arteriovenous 

Malformations

Venous 

Malformations

Lymphatic 

Malformations



Vascular malformations will eventually need therapy

1. They never involute

2. Progressively expand 

3. The larger the lesion-the 
more difficult to treat

Lymphatic 

Malformation



Early intervention is the best chance for cure for 

VascularMalformations



Multidisciplinary approach is necessary

ÅSurgery/Otolaryngology

ÅDermatology

ÅInterventional Radiology

ÅHematology/Oncology

ÅCardiology
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ÅMost common tumor of 
childhood 

ÅIncidence 4-10%

ÅNearly 60% occur above 
the clavicle

ÅFemale (2-3:1), white, 
premature, low birth 
weight, multiple gestation

ÅVariable appearance







ÅHistoric report

ï50% by 5 years

ï70% by 7 years

ï90% by 9 years

Å10% Persist

ÅChanging paradigm

4 months

2 Years



ÅEmbolic placental tissue

ïVascular phenotype resembling placental blood vessels

ïSpecific markers (Glut-1) only found in the placenta and 
infantile hemangioma

ïIncreased incidence after chorionic villussampling

ÅStem cell progenitors

ïIsolated stem cells in high concentration

ïUtilized in production of hemangiomaanimal model

Likely both: embolic progenitors of placental tissue



ÅBased largely on clinical presentation

ÅUltrasound or MRI in select cases

ïTo validate clinical diagnosis

ïEvaluate extent of disease

ÅBiopsy is rare but recommended for atypical 
clinical or radiological presentation

ïGLUT-1 (North et al., 2003)



Old Nomenclature New Nomenclature

Strawberry or Capillary Hemangioma Superficial Hemangioma

Cavernous Hemangioma Deep Hemangioma

Capillary Cavernous Hemangioma Compound Hemangioma



Localized aǳƭǘƛŦƻŎŀƭ ό җ с ύSegmental



ÅRICH: Rapidly involuting 
congenital hemangioma

ÅNICH: Non-involuting 
congenital hemangioma

ÅRare, fully grown at birth, 
behave differently, glut-1 
negative, heart failure 



ÅLumbrosacral

ÅSegmental facial

ÅMultiple Cutaneous

ÅGastrointestinal Disease



ÅNeurological and/or 
genitourinary defects

ÅTethered cord

ÅBony sacral anomalies

ÅLeptomeningocele 

ÅImperforate anus 



PHACES

ÅPosterior fossamalformations

ÅHemangiomas

ÅArterial anomalies

ÅCardiac anomalies

ÅEye abnormalities

ÅSternalcleft or supraumbilical
raphesyndrome

Friedenet al Arch Dermatol132:307 311,1996



CONSULTATIONS

ÅOphthalmology

ÅCardiology 

ÅNeurology

ÅMRI/MRA/CTA

PHACES Diagnosis
1 hemangioma
1 other conditions
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J Pediatr. 1997 Oct;131(4):643-6



Å>6 cutaneous lesions-TBSA
ÅInternal hemangiomas
ÅLiver is common location
ÅPerform Liver Ultrasound



ÅAssociated with hypothyroidism

ÅDeiodinase enzyme (D3) 
degrades functionally active 
T4/T3 are degraded by type 3

Å Increased levels of D3 -
accelerated degradation of T4/T3

Huang SA et al N Engl J Med 
2000 Jul 20;343(3):185-9



Management



ÅObservation

ÅSurgery

ÅLaser therapy

ÅMedical

ÅIntralesional  steroids



Keeping it in Perspective

1. Many hemangiomaspersist beyond 9 years

2. Age of self-recognition/concept 4-5 years

3. Large hemangiomaleave fibrofatty residuum

4. Scarring/Telangiectasias

5. Majority occur in cosmetically sensitive areas

6. Era improving therapeutics



ÅSuperficial lesions in cosmetically and 
functionally insensitiveareas

ïBeyond the head and neck

ïSmall cervical-facial lesions

ÅDeep hemangiomas without functional or 
cosmetic impact



3 months
11 months



ÅImpact on vital structures

ÅActive or impending functional 
impairment

ÅPossibility of permanent 
scarring

ÅLarge segmental/ facial 
hemangiomas

ÅUlcerated hemangiomas







Infancy

ÅImmediate functional impact

ÅUlceration/bleeding

ÅWhen involution will lead to a less 
optimal result

ÅNot responsive to medical therapy

Children

ÅwŜǎƛŘǳŀƭ ǘƛǎǎǳŜ άƛƴǾƻƭǳŎǊǳƳέ

ÅSocial Impact



ÅExcision

ÅLaser therapy

ïFlash pump dye laser

ïInterstitial (ND:YAG)

ÅIntralesional steroids





ÅPerform after proliferative phase if possible

ÅFollow facial plastic rules for head and neck
ïDesign and closure

ÅSubcuticular dissection 
ïDeep/compound lesions

ïBipolar/needle tip cautery

ïOk to leave a small amount of superficial disease if 
closure compromised by complete excision



ÅObservation

ÅSteroids

ÅInterferon

ÅLaser (CO2 vs KTP)

ÅTracheotomy

ÅOpen excision

Surgeon Dependent



Excision Indications

ÅFailure of more 
conservative measures

ÅNon-resolution, especially 
to aid to decannulation

ÅAs an alternative to
tracheotomy



Resected thyroid ala 
graft

Cricoid Cartilage

Subglottic 
Hemangioma

Reflected Mucosa


