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1. ISSVA

The International Society for Study of Vascular Anomalies (ISSVA) 1992

ISSVA
“ angiomas 7 ” vascular birthmarks
1996 ISSVA 1212
vascular anomaly 2
1982 Mulliken  Glowacki 3)
“oma ” , “angioma” “hemangioma” ”
lymphangioma”
32
(slow-flow) (fast-flow) (capillary
malformation: CM) (venous malformation: VM), (lymphatic malformation: LM),
(arteriovenous malformation: AVM)
CVM CLM CLVM LVM C-AVM L-AVM
2
ISSVA ISSVA

ISSVA



(infantile hemangioma)

391

transporter 1(GLUT1)

(vascular malformation)

4 10
1 (venous malformation: VM)
2 (arteriovenous malformation: AVM)
Schobinger 54
3) (capillary malformation: CM)
port-wine stain
4) (Ilymphatic malformation: LM)

erythrocyte-type glucose

Microcystic( lymphangioma)

macrocystic cystic hygroma



1)  Enjolras O. Classification and management of the 3)  Mulliken JB, Glowacki J. Hemangiomas and vascular

various superficial vascular anomalies: Hemangiomas malformations in infants and children: a classification

and vascular malformations. J Dermatol

1997;24:701-710.

based on endothelial characteristics. Plast Reconstr Surg

1982;69:412-422.

2) Enjolras O, Wassef M, Chapot R. Color atlas of vascular 4) Kohout MP, Hansen M, Pribaz JJ, Mulliken JB.

tumors and vascular malformations. pp1-18, Cambridge Arteriovenous malformations of the head and neck:

University press, New York, 2007.

natural history and management. Plast Reconstr Surg

1998;102:643-654.

1 ISSVA Classification of Vascular Anomalies

Tumors Malformations

Hemangioma smple

Other capillary (C)
lymphatic (L)
venous (V)
combined

AVF, AVM, CVM, CLVM,

LVM, CAVM, CLAVM

*|SSVA = The International Society for
the Study of Vascular Anomalies.

2 Updated ISSVA classification of vascular anomalies.

Vascular tumors

Vascular malformations

Infantile hemangiomas

Congenital hemangiomas (RICH and NICH)

Tufted angioma (with or without
Kasabach-Merritt syndrome)

Kaposiform hemangioendothelioma (with or without
Kasabach-Merritt syndrome)

Spindle cell hemangioendothelioma

Other, rare hemangioendotheliomas (epithelioid,
composite, retiform, polymorphous, Dabska tumor,
lymphangioendotheliomatosis, etc.)

Dermatologic acquired vascular tumors (pyogenic
granuloma, targetoid hemangioma, glomeruloid
hemangioma, microvenular hemangioma, etc.)

Sow-flow vascular malformations:

Capillary malformation (CM)
Port-wine stain
Telangiectasia
Angiokeratoma

Venous malformation (VM)
Common sporadic VM
Bean syndrome
Familia cutaneous and mucosal venous
malformation (VMCM)
Glomuvenous malformation (GVM)
(gdomangioma)
Maffucci syndrome

Lymphatic malformation (LM)

Fast-flow vascular malformations:

Arterial malformation (AM)
Arteriovenous fistula (AVF)
Arteriovenous malformation (AVM)

Complex-combi ned vascular malformati ons:
CVM, CLM, LVM, CLVM,
AVM-LM, CM-AVM

C=capillary; V=venous; L=lymphatic; AV=arteriovenous, M=malformation. RICH=rapidly involuting congenit
hemangioma; NICH=noninvoluting congenital hemangioma.



3 Infatile hemangioma vascular malformation

Infatile hemangioma

Vascular malformation

turnover

GLUT1+

s s )

turnover

CM, VM, LM, AVM
GLUT1-

GLUT1=glucose transporter 1

4

ISSVA

ISSVA

vascular tumor

strawberry hemangioma

infantile hemangioma

vascular malformation

cavernous hemangioma
venous hemangioma
intramuscular hemangioma

synovial hemangioma

venous malformation

arteirovenous hemangioma

arteriovenous malformation

hamangioma simplex
teleangiectasia

portwine stain

capillary malforamtion

lymphangioma

cystic hygroma

lymphatic malformation

5 Schdébinger’s classification

Stage

Features
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HE
Elastica van Gieson (EVG)
EVG
HE CD31 CD34
podoplanin D2-40
CD31 CD34
-angioma
ISSVA
-angioma hemangioma lymphangioma
(Cavernous
hemangioma)
ISSVA 1-3)
ISSVA -angioma
malformation

ISSVA

(Venous malformation)



-angioma
malformation
-angioma malformation
2002 WHO 4)
2007
and Enzinger) 5)

(Arterial malformation AM)

malformation CM)

CVM)
(Arterio-venous malformation AVM)
VM
Smooth muscle actin
CM VM

EVG

(Venous malformation VM)

11

ISSVA -angioma

Histological typing of soft tissue tumors (Weiss

(Capillary

(Lymphatic malformation LM)

(Capillary-venous malformation

CM
CM



12

CM VM CD31 CD34
HE VM podoplanin (D2-40 )
podoplanin (Lymphatic-venous

malformation, LVM)

Tufted

angioma Kaposiform hemangioendothelioma (KHE)

GLUT-1 6
GLUT-1

Rapidly-Involuting

Congenital Hemangioma (RICH) Non-Involuting Congenital Hemangioma (NICH)
RICH NICH

Tufted angioma

KHE
Tufted angioma
KHE Tufted angioma
podoplanin
Tufted angioma KHE
podoplanin 7,8,9) Tufted

angioma  KHE 10)
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Infantile Hemangioma

1 6
ISSVA D
10-12 0.8% 3)
80% 20%
25% 15% 5
6)
combination 7
40%
6 20

9)

Infantile Hemangioma

2)

4)

3)

apoptosis

13

60%

germline somatic mutation

5)

Glut-1



11)

tissue-expanding effect

Cryosurgery

10)

15

12
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cryodestruction

hemangioma-derived stem cells in tumor;hemSCs
Vasculogenesis(de novo formation of new vasculature)
vascular endothelial growth factor receptor
VEGF VEGF; vascular endothelial growth factor

Corticosteroids

systemic adverse effect
H2

behavior disturbances

Propranolol

13

Interferona - 2a
Kasabach-Merritt Phenomenon
Kasabach-Merritt Phenomenon kaposiform

hemangioendothelioma
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MRI

T1 T2

Localized Intravascular Coagulopathy

MRI

Flow void

LIC

T1
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Venous Malformation VM

vasculogenesis

slow-flow

Tie2

D- FDP

ISSVA

1)



Localized Intravascular Coagulopathy LIC

1)

X
MRI T2
T2
LIC KMP
2)
0.5 1.0ml/kg
0.4ml/kg
1
DSA

T1

2mg/kg

1) Enjolras O, Wassef M , Chapot R Introduction: ISSVA

classification. Color Atlas of Vascular Tumors and

Vascular Malformations, pp1-11, Cambridge University

Kasabach-Merritt KMP

5%EO

LIC

Press, New York, 2007
2)

2005525 250-259.

RI
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AVF

MRI
T1 T2

Flow void

Localized Intravascular Coagulopathy LIC

MRI

T1
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(Ar eriovenous Malformation: AVM)

AVM vasculogenesis
Parkes Weber PkWS
Capillary Malformation-Arteriovenous Malformation (CM-AVM) RASA1
Schobinger () 1)
Stage 1
Stage 11
AVM Stage 111
Stage II 11 pseudo-Kaposi’s sarcoma
Stewart-Bluefarb 2 AVM  Stage III
AVM Stage IV
PkWS Stage IV
Klippel-Trenaunay KTS
KTS
AVM
FDP
MRI flow void
AVM T2 T1
MR CT

Digital Subtraction Angiography DSA
AVM



AVM

AVM

NSAIDs

AVM

NBCA

DSA

1) Kohout MP, et al Arteriovenous malformations of the

head and neck: natural history and management. Plast.

Reconstr. Surg. 1998;102 643-654.
2) Larralde M, et al: Pseudo-Kaposi sarcoma with
arteriovenous malformation. Pediatr Dermatol.

2001;18:325-327.

AVM Schobinger

3)

Stagel

Stagell

Stagelll

StagelV

2005525 250-259.

AVM

3)
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AVM Scobinger
ai )
aw )
thrill
B
FFT
MRI
flow void
MR angiography
CT
CT
MIP
CT

Dynamic

volume-rendering

111

AVM

3D

(nidus)

shunt



AVM
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Lymphatic Malformation: LM

145 (36.5%) (31%) (24.1%)
8.2% 48% 42% 10%
(cystic hygroma)

(venous malformation, VM)

LM VM
VEGFR3 D2-40

15 1 768
3,000 5

, LM 3/4

2)

3/4

1)

48

2)

1)

LM
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AVM LM
MRI
T1
T2 )
fluid-fluid level
T1 VM LM
LM
0.5 1.0ml/kg 2mg/kg 1mg/kg
1
DSA 3-5)
5)
1) Enjolras O, Wassef M, Chapot R. Color atlas of vascular 2)  Weis SW, Goldblum JR. Enzinger and Weiss’s soft tissue
tumors and vascular malformations. Cambridge tumors, fifth edition. Mosby Elsevier, Philadelphia, 2008.

University press, New York, 2007. 3)



4)

30

s

2004

update,

)

2003

5)

2005525 250-259.



(macrocystic lesion)

MRI
T1

Flow void

(microcystic lesion)

T2

T1

31
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MRI
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Capillary Malformation: CM

slow-flow
ISSVA Y
(port-wine stains)

telangiectasia (angiokeratomas)

CVM CLM LVM CLVM CM-AVM

1)

1 Sturge-Weber

1)

CM VM LM Klippel-Trenaunay 2,3)

D 0.3% 4.5

6)

1-2

1)

(macrocheilia)

(gum hypertrophy) (epulis)

1,7
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VM
1)
PDL (flashlamp pumped-pulsed dye laser) 8)
PDL 9, 10)
PDL
D 1990
PDL
11
12
1)  Enjolras O, Wassef M , Chapot R Introduction: ISSVA of naevus anaemicus and results of prior treatment.

2)

3)

4)

5)

6)

classification. Color Atlas of Vascular Tumors and
Vascular Malformations, pp1-11, Cambridge University
Press, New York, 2007.

Enjolras O, et al. Hemangiomes et Malformations
Vascularires. Atlas. Paris: Medsi/McGraw hill, 1990.
Marri C, Frieden IJ. Klippel-Trenaunay syndrome: the
importance of “geographic stains” in identifying
lymphatic disease and risk of complications. J Am Acad
Dermatolo 2004;51:391-398.

Jacobs AH, Walton RG. The incidence of birthmarks in
the neonate. Paediatrics 1976;58:218-222.

Osburm K, Schosser RH, Everett MA. Congenital
pigmented and vascular lesions in newborn infants. dJ.
Am. Acad. Dermatol 1987;16:788-792.

Mills CM, et al. Demographic study of port wine stain

patiets attending a laser clinic: family history, prevalence

7)

8)

9)

10)

11)

12)

Clinical and Experimental Dermatology 1997;22:166-168.
Klapman MH, Yao JF. Thickening and nodules in
port-wine stains. J Am Acad Dermatolo 2001;44:300-302.
Loo WJ, Lanigan SW. Recent advances in laser therapy
for the treatment of cutaneous vascular disorders. Laser
Med Sci 2002;17:9-12.

Hansen K, et al. Long-term psychological impact and
perceived efficacy of pulsed-dye laser therapy for patients
with port-wine stains. Dermatol Surg 2003;29:49-55.
Waner M. Recent developments in lasers and treatment

of birthmarks. Arch Dis Child 2003;88:372-374.

2009;52:1153-1159.
Tark KC, Lew DH, Lee DW. The fate of long-standing
port-wine stain and its surgical management. Plast

Reconstr Surg 2011;127:784-791.



OBE DA, FLE (TR ~

MRI
VM
T2 T1
MRI

Flow void

T1

CM

35



36

MRI
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120 ISSVA
3 ( D

Infantile Slow-flow Fast-flow
hemangioma
‘PHACE - Sturge-Weber syndrome ‘Bonnet-Dechaume-Blanc syndrome
syndrome - Klippel-Trenaunay syndrome (Wyburn-Mason syndrome)
(PHACES - Proteus syndrome - Parkes Weber syndrome
association) Cutis marmorata telangiectasia - Rendu-Osler-Weber syndrome
PELVIS congenita (CMTC) (Hereditary hemorrhagic
syndrome -Adams-Oliver syndrome telangiectasia : HHT)

‘Blue rubber bleb Nevus syndrome - Cobb syndrome

(Bean syndrome) -CM-AVM syndrome

- Maffucci syndrome - Cowden syndrome

- Gorham-Stout syndrome - Ehlers-Danlos(Type4) syndrome
[ ]
1) Enjoras O. et al: Color atlas of vascular tumors and 2007;56:541-564

vascular malformations. Cambridge university press, 3) NozakiT. et al: Syndromes associated with vascular
2007 tumors and malformations: a pictorial review.

2)  Garzon MC. et al: Vascular malformations. Part II: Radiographics. 2013;33:175-195..

associated syndromes. J Am Acad Dermatol.
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PHACE(S)
1978 Pascual-Castroviejo
1996 Frieden PHACE Y
5 6
[ ]
2001 130
[ ]
1. P: Posterior fossa malformations( )

Dandy-Walker malformation

2. H: Hemangioma of the face and neck ( )
5cm
3. A:Arterial anomalies( )
4. C: Cardiac defects/Coarctation of the aorta( / )
ASD VSD
5. E: Eye/Endocrine anomalies( / )
6. S: Sternal defect( )
PHACES association
( 5em ) PHACE MRI
MRA 2)
[ ]
1)  Frieden 1J, Reese V, Cohen D.: PHACE syndrome. The 2) 0Oza VS, Wang E, Berenstein A, Waner M, Lefton D, Wells
association of posterior fossa brain malformations, dJ, Blei F.: PHACES association: a neuroradiologic review
hemangiomas, arterial anomalies, coarctation of the aorta of 17 patients. AJNR 2008;29:807-813.

and cardiac defects, and eye abnormalities. Arch Dermatol.

1996;132:307-311.

Klippel-Trenaunay

1900 Klippel Trenaunay
1,2)
[ ]
1994 900
[ ]
3 3)
1) CM 20~30

2) Lateral megavein
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3) 75%
1) Gloviczki P, Driscoll DJ.: Klippel-Trenaunay syndrome: 3) Redondo P, Aguado L, Martinez-Cuesta A.: Diagnosis and
current management. Phlebology. 2007;22:291-298. management of extensive vascular malformations of the
2)  Oduber CE, van der Horst CM, Hennekam RC.: lower limb: part I. Clinical diagnosis. J Am Acad Dermatol.
Klippel-Trenaunay syndrome: diagnostic criteria and 2011:;65:893-906.

hypothesis on etiology. Ann Plast Surg. 2008;60:217-223.

Sturge-Weber

1879 Sturge 1922 Weber
CM
1,2)

[ ]

23 1
[ ]

CM 1 +£2
1 80% CM
CM
CM 1 2 3
CM 70%
30%
[ ]
CT (tram track) 2
MRI
[ ]
1)  ComiAM.: Presentation, diagnosis, pathophysiology, and 2)  Welty LD.: Sturge-Weber syndrome: A case study.
treatment of the neurological features of Sturge-Weber Neonatal Netw. 2006;25:89-98.

syndrome. Neurologist. 2011;17:179-184.
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Proteus
1979 Cohen
Wiedemann
D PTEN 2011
2)
[ ]
2001 200
[ ]
1)
A. B.1)
) 3)10 /

2) CM/ M/

B 2 C 3 3)

[ ]

[ ]

1)  Wiedemann HR, Burgio GR, Aldenhoff P, Kunze J, 2)
Kaufmann HJ, Schirg E.: The proteus syndrome. Partial
gigantism of the hands and/or feet, nevi, hemihypertrophy,
subcutaneous tumors, macrocephaly or other skull 3)

anomalies and possible accelerated growth and visceral

affections. Eur J Pediatr. 1983;140:5-12.

Blue rubber bleb nevus Bean

1860 Gascoyen VM

Bean
1,2)

[ ]

1999 200
[ ]

0.1 5cm

VM

1983
Lindhurst AKT-1 kinase
2) 3)
2) (
C.1)
LM 3) 4) A

Lindhurst MdJ, Sapp JC, Teer JK. Et al.. A mosaic
activating mutation in AKT1 associated with the Proteus
syndrome. N Engl J Med. 2011;365:611-619.

Biesecker LG, Happle R, Mulliken JB, Weksberg R,
Graham JM Jr, Viljoen DL, Cohen MM Jr.: Proteus
syndrome: diagnostic criteria, differential diagnosis, and

patient evaluation. Am J Med Genet. 1999;84:389-395.

1958 Bean

VM



CcT

[ ]

1) Nahm WK, Moise S, Eichenfield LF, Paller AS, Nathanson
L, Malicki DM, Friedlander SF.: Venous malformations in
blue rubber bleb nevus syndrome: variable onset of
presentation. J Am Acad Dermatol.2004; 50:S101-106.

2)  Wong CH, Tan YM, Chow WC, Tan PH, Wong WK.: Blue
rubber bleb nevus syndrome: a clinical spectrum with
correlation between cutaneous and gastrointestinal

manifestations. J Gastroenterol Hepatol.

Gorham-Stout
1955 Gorham Stout 24
1) LM

2)

1998 175

LM

[ ]

1) Gorham LW, Stout AP.: Massive osteolysis (acute
spontaneous absorption of bone, phantom bone,
disappearing bone); its relation to hemangiomatosis. J

Bone Joint Surg Am. 1955;37-A:1985-1004.

3)

2)

41

3)

2003;18:1000-1002.
Donnelly LF, Adams DM, Bisset GS 3rd.: Vascular
malformations and hemangiomas: a practical approach in

a multidisciplinary clinic. AJR 2000;174:597-608.

massive osteolysis

Patel DV.: Gorham's disease or massive osteolysis. Clin

Med Res.2005;3:65-74.
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Maffucci
1881 Maffucci
[ ]
2004 180
[ ]
80% (25%
15-20%
Glioma

[ ]
[ ]

1) Albregts AE, Rapini RP.: Malignancy in Maffucci's

syndrome. Dermatol Clin. 1995;13:73-78.

Parkes Weber

1907 Parkes Weber

AVF
Klippel-Trenaunay

[ ]
Klippel-Trenaunay syndrome

[ ]
Klippel-Trenaunay

( VM LM 1)

( )2)

Zwenneke Flach H, Ginai AZ, Wolter Oosterhuis J.: Best
cases from the AFIP. Maffucci syndrome: radiologic and

pathologic findings. Radiographics. 2001;21:1311-1316.

AV shunt Klippel-Trenaunay

1)

AVF AV-shunt

pseudo-Kaposi sarcoma(pseudo-CM)

Klippel-Trenaunay

[ ]
CT angiography MR angiography

2)

AVF



43

[ ]

1) Ziyeh S, Spreer J, Réssler J, Strecker R, Hochmuth A, 2)  Dubois J, Alison M.: Vascular anomalies: what a
Schumacher M, Klisch J.: Parkes Weber or radiologist needs to know. Pediatr Radiol.
Klippel-Trenaunay syndrome? Non-invasive diagnosis 2010;40:895-905.
with MR projection angiography. Eur Radiol.

2004314:2025-2029.
Rendu-Osler-Weber Hereditary hemorrhagic telangiectasia
HHT)
1896 Rendu 1901 Osler 1907 Weber
1)
[ ]
10 1 2
[ ]
60% 16
ENG ALK Smad4 5
HHT1 ENG AVM/AVF
1. 2. ( ) 3. AVM/AVF(
) 4. 3 2
TGF-8
Cardiovascular ~ Rendu-Osler-Weber syndrome ENG, ALK, Smad4
disease Marfan syndrome TGFBR1, TGFBR2, FBN1
Loeys-Dietz syndrome TGFBR1,TGFBR2
Arterial tortuosity syndrome SLC2A10
Ehlers-Danlos syndrome (Type4) COL3A1
Familial thoracic aortic aneurysms TGFBR1,TGFBR2,ACTA2
Malignant Juvenile polyposis ENG, Smad4, BMPR1A
tumor Hereditary nonpolyposis colorectal cancer TGFBR2
Bennayan-Riley-Ruvalcaba syndrome BMPR1A

Cowden disease BMPR1A
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[ ]
AVM/AVF

[ ]
1. McDonald J, Bayrak-Toydemir P, Pyeritz RE.: Hereditary management, and pathogenesis. Genet Med.

hemorrhagic telangiectasia: an overview of diagnosis, 2011;13:607-616.

- (Vascular metameric syndrome)
20 segment
1)
[ ]
Wyburn-Masson AVM/AVF Cobb
AVM/AVF cerebral arteriovenous
metameric syndrome(CAMS) spinal arteriovenous metameric syndrome(SAMS) 2,3)
[ ]
AVM/AVF

[ ]
1) Krings T, Geibprasert S, Luo CB, Bhattacharya JJ, 3) Cobb S. Hemangioma of the spinal cord associated with

Alvarez H, Lasjaunias P.: Segmental neurovascular skin naevi of the same metamer. Ann Srug

syndromes in children. Neuroimaging Clin N Am. 1915;65:641-649.

2007;17:245-258.

2) Bhattacharya JJ, Luo CB, Suh DC, Alvarez H, Rodesch G,
Lasjaunias P.: Wyburn-Mason or Bonnet-Dechaume-Blanc
as Cerebrofacial Arteriovenous Metameric Syndromes
(CAMS). A New Concept and a New Classification. Interv

Neuroradiol. 2001;30:5-17.
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CQ1
1) Parkes Weber fast-flow type CQ2 200
fast-flow 3 Parkes Weber
1)
2) Klippel-Trenaunay slow-flow type CQ2
3) CM
4) VM
5) Servelle-Martorell slow-flow type
PubMed
#1 hemangioma OR vascular malformations
#2  infant
#3  hyperplasia OR hypertrophy OR enlarge*
#4  around OR surround* OR neighbor*
#5 #1 AND #2 AND #3 AND #4 AND (English[LA] OR Japanese[LA]) AND ("1980"[DP]:
"2009"[DP])
#1 /TH or /AL or /AL or @ /TH or /TH or
/TH or ITH
#2 /TH or /AL or ITH or /AL
#3 /AL or /AL or /AL
#4  #1 and #2 and #3 and (PT= )

]

1

VA0132 Enjolras O, Chapot R, Merland JJ. Vascular
anomalies and the growth of limbs: a review. J Pediatr

Orthop B 2004;13:349-357. (level V)
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CQ?2

(CM,,LM, VM,
AVM)

1 CM
Sturge-Weber
1 1

1)

Klippel-Trenaunay
CM LM VM slow-flow type

Parkes Weber fast-flow type

2)

Rendu-Osler-Weber disease heriditary hemorrhagic telangiectasia

AVM
5 3)
1) HHT1 9 endoglin (ENG)
AVM
2) HHT2 12 ALK1 HHT1
AVM AVM
3) HHT3 HHT1 HHT2 AVM AVM
HHT3 5 5g31.3 5932
4) AVM HHT1-3 HHT-4 7pla
7Mb
5) AVM juvenile polyposis/heriditary hemorrhagic
telangiectasia (JPHT) 18 SMAD4
Proteus

A)
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B-1)
B-2)
B-3) 10
C-1)

C-2) CM/VMILM

C-3)
C-4)

Adams-Oliver
CMTC

C 3 Proteus

Cutis Marmorata Telangiectatica Congenita (CMTC)

Bean Blue Rubber Bleb Nevus

VM

Maffucci
VM

3 AVM
Parkes Weber
AVF

Cobb

Wyburn-Mason

CM-AVM
RASA-1

4 LM
Gorham-Stout

VM

9)

AVM10)

Bonnet-Dechaume-Blanc
AVM

5)

6)

7

8)

pseudo CM

11)

CM AVM

AVM

12)



LM

13)

49

) or ( /TH and SH=

PubMed
#1  vascular malformations/complications
#2  syndrome OR syndromes
#3  skin malformations
#4  #1 AND #2 AND #3
#5  #4 AND Humans[MH] AND (English[LA] OR Japanese[LADAND (“1980”[DPI: “2009”[DP])
#1  ( /AL and SH= ) or (@ /TH and SH=
) or ( /TH and SH= )
#2 ( /TH or /AL or syndrome/AL or syndromes/AL)
#3  #1 and #2 AND (PT= )

[ ]

1)

2)

3)

4)

5)

6)

VA0179 Pascual-Castroviejo I, Pascual-Pascual SI,
Velazquez-Fragua R, Viano J. Sturge-Weber

symdrome: study of 55 patients. Can J Neurol Sci.
2008;35:301-307. (levelV) 7
VA0052 dJacob AG, Driscoll DJ, Shaughnessy Wd, et

al. Klippel-Trenaunay syndrome: spectrum and

management. Mayo Clin Proc. 1998;73:28-36. (levelV)

VA0107 Begbie ME, Wallace GM, Shovlin CL.

Hereditary haemorrhagic telangiectasia

(Osler-Weber-Rendu syndrome): a view from the 21st 8)
century. Postgrad Med J. 2003;79:18-24 (levelV)

VA0156 AtalarMehmet H, CetinAli, KelkitSeref,
BuyukayhanDerya. Giant fetal axillo-thoracic cystic 9)
hygroma associated with ipsilateral foot anomalies.
Pediatrics Int. 2006;48:634-637. (levelV)

VA0062 Devillers AC, deWaard-can der Spek FB, 10)
Oranje AP. Cutis marmorata telangiectatica

congenital: clinical features in 35 cases. Arch Dermatol.
1999;135:34-38. (levelV)

VA0029 Dyall-Smith D, Ramsden A, Laurie S.

Adams-Oliver syndrome: aplasia cutis congenital,

terminal transverse limb defects and cutis marmorata
telangiectatica congenital. Australas J Dermatol.
1994;35:19-22. (levelV)

VA0223 Nobuhara Y, Onoda N, Fukai K, Hosomi N,
Ishii M, Wakasa K, Nishihara T, Ishikawa T,
Hirakawa K. TIE2 Gain-of-Function Mutation in a
Patient with Pancreatic Lymphangioma Associated
with Blue Rubber-Bleb Nevus Syndrome: Report of a
Case. Surgery Today. 2006;36:283-286. (IevelV)
VA0134 Shepherd V, Godbolt A, Casey T. Maffucci’s
syndrome with extensive gastrointestinal involvement.
Aust J Dermatol. 2005;46:33-37. (levelV)

VA0132 Enjolras O, Chapot R Merland JJ. Vascular
anomalies and the growth of limbs: a review. J Pediatr
Orthop B. 2004;13:349-357. (levelV)

VA0197 Romeo F, Toscano S, Santangelo M, Fumai V,
Maddalena G. Spontaneous cervical extradural
hematoma in a cutaneo-meningospinal angiomatosis
(Cobb syndrome): case report. J Neurosurg Sci.

2009;53:59-61. (levelV)



11)

12)
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VA0158 Dayani PN, Sadun AA. A case report of
Wyburn-Mason syndrome and review of the literature.
Neuroradiology. 2007;49:445-456. (levelV)

VA0120 Eerola I, Boon LM, Mulliken JB, Burrows
PE, Dompmartin A, Watanabe S, Vanwijck R, Vikkula

M. Capillary malformation-arteriovenous

13)

malformation, a new clinical and genetic disorder
caused by RASA1 mutations. Am J Hum Genet.
2003;73:1240-1249. (levelV)

VA0177 Radhakrishnan K, Rockson SG. Gorham’s
disease’ an osseous disease of lymphangiogenesis? Ann

NY Acad Sci. 2008;1131:203-205. (levelV)
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CO 3
fast-flow type
fast-flow type
D 2 rapid involuting congenital
hemangioma(RICH) 9 AVM AVM Parkes-Weber
4)
PubMed
#1 hemangioma OR vascular malformations
#2  infant
#3  heart failure/complications
#4 #1 AND #2 AND #3
#5 #4 AND Humans[MH] AND (English[LLA] OR Japanese[LA])AND (“1980”[DP]: “2009”[DP])
#1 /TH or /AL or /AL or @ /TH or /TH or /TH or
/TH

#2 - /TH or - /TH
#3 #1 and #2
#4 #3AND(CK= (1 23 ), (@2 5, (6 12)AND (PT= )

[ ]

1)

2)

VA0169 Mulliken JB, Marler JJ, Burrows PE,
Kozakewich HP. Reticular infantile hemangioma of the
limb can be associated with ventral-caudal anomalies,
refractory ulceration, and cardiac overload. Pediatr
Dermatol 2007;24:356-362. (level V)

VA0127 O'Hagan AH, Irvine AD, Sands A,
O'Donaghue D, Casey F, Bingham EA. Miliary
neonatal hemangiomatosis with fulminant heart
failure and cardiac septal hypertrophy in two infants.

Pediatr Dermatol 2004;21:469-472. (level V)

3)

4)

VA0105 Konez O, Burrows PE, Mulliken JB,
Fishman SdJ, Kozakewich HPW.Angiographic features
of rapidly involuting congenital hemangioma (RICH).
Pediat Radiol, 2003;33:15-19. (levelV)

VA0086 Recto MR, Elbl F Transcatheter coil
occlution of a thoracic arteriovenous fistula in an
infant with congestive heart failure. Tex Hear Inst J

2001;28:119-121. (level V)




52

CQ4
MRI
vascular channel
b AVM VM LM
AVM D
116
84% 98% 2
MRI MRI
T1 T2 MR angiography (MRA)
Flow-void
3) MRI 9
MRI 3D-dynamic MRI
56) VM MRI 100%
24-33% Dynamic MRI 83% 95%
» MRI
T1 T2 T2
STIR ( Dynamic )
6)
CT 3D 8

Dynamic CT angiography (CTA)

9)

10)

91%




ALARA *

*ALARA -2001 8

Low As Reasonably Achievable

53

11)

As

#5 AND Humans[MH] AND (English[LA] OR Japanese[LA])AND (“1980”[DP]: “2009”[DP])

/TH or /TH or /TH or

PubMed

#1  “Diagnostic Imaging”

#2 “infant”

#3 sensitivity and specificity

#4  hemangioma/diagnosis OR vascular malformations/diagnosis

#5  #1 AND #2 AND #3 AND #4

#6

#1 /TH or /AL or /AL or @
/TH

#2  ( /TH or /AL) or SH=

#3 /TH

#4  #1 and #2 and #3 AND (PT= )

[ ]

1)

2)

3)

4)

5)

VA0072 Paltiel HJ, Burrows PE, Kozakewich HP et

al. Soft-tissue vascular anomalies: utility of US for

diagnosis. Radiology. 2000;214:747-754. (level IV)

VA0056 Dubois J, Patriquin HB et al. Soft-tissue 6)
hemangiomas in infants and children: diagnosis using

doppler sonography. AJR. 1998;171:247-252. (level V)

VA0002 Rak KM, Yakes WF et al. MR imaging of 7)
symptomatic peripheral vascular malformations. AJR.
1992;159:107-112. (level V)

VA0078 Kern S, Niemeyer C et al. Differentiation of
vascular birthmarks by MR imaging. An 8)
investigation of hemangiomas, venous and lymphatic
malformations Acta Radiologica. 2000;41:453-457.
(level V)

VA0145 Ohgiya Y, Hoshimoto T et al. Dynamic MRI

for distinguishing high-flow from low-flow peripheral
vascular malformations. AJR. 2005;185:1131-1137.
(level V)

VA0115 Herborn CU, Goyen M et al. Comprehensive
time-resolved MRI of peripheral vascular
malformations. AJR. 2003;181:729-735. (level V)
VA0094 Rijswijk CS, Linden E et al. Value of
dynamic contrast-enhanced MR imaging in diagnosing
and classifying peripheral vascular malformations.
AJR. 2002;178:1181-1187. (level V)

VA0143 Bittles MA, Sidhu MK et al. Multidetector
CT angiography of pediatric vascular malformations
and hemangiomas: utility of 3-D reformatting in
differential diagnosis. Pediatr Radiol. 2005;35:1100-6.

(level V)
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11) VAO0234 Slovis TL, Hall ET et al. ALARA conference

9)  VA0205 Kim YH, ChoiJY, Kim YW. et al. executive summary. Pediatr Radiol. 2002;32:221.

Characterization of congenital vascular malformation

in the extremities using whole body blood pool

scintigraphy and lymphscintigraphy. Lymphology.

2009;42:77-84. (level V)
10) VA0018 Burrows PE, Mulliken JB et al. Childhood

hemangiomas and vascular malformations:

angiographic differentiation. AJR. 1983;141:483-488.

(level V)
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CQ5
GLUT-1
(proliferating phase), (involuting phase), (involuted phase)
proliferating phase
involuting, involuted phase
i)
GLUT-1 97% 100% B proliferating,
involuting, involuted 3 GLUT1 GLUT-1
Y Kasabach-Merritt
Kasabach Merritt Kaposiform
hemangioendothelioma tufted angioma GLUT1
234 Kaposiform hemangioendothelioma, tufted angioma
D2-40 Kaposiform
hemangioendothelioma tufted angioma
D ( 100%) Kasabach Merritt
Kasabach-Merritt
HE GLUT-1 D2-40
GLUT-1
PubMed

#1 hemangioma/pathology OR vascular malformations/pathology

#2  diagnosis,differential

#3 infant

#4 #1 AND #2 AND #3

#5 #4 AND Humans[MH] AND (English[LLA] OR Japanese[LLA]) AND (“1980”[DP]: “2009”[DP])

#1 /TH or /AL or /AL or @ /TH or /TH or /TH or
/TH

#2 /TH or /AL or SH=

#3 /TH or /AL

#4  #1 and #2 and #3 AND (PT= )
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Plast Reconstr Surg. 1985;76:517-526. (level V)

VA0034 Ruttum MS, Abrams GW, Harris GdJ.
Bilateral retinal embolization associated with
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2009;29:407-411. (level IV)

4)

5)

6)
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stain therapy. Br J Dermatol. 2001;145:79-84. (Ievel III)
VA0138 Bernstein EF, Brown DB. Efficacy of the 1.5
millisecond pulse-duration, 585nm, pulsed-dye laser for

treating port-wine stains. Lasers Surg Med.

2005;36:341-346. (Ievel V)
VA0218

Ultra long pulsed dye
laser 2002;22:690-696. (level V)
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CQ 13
Redarking
Redarking
1,2)
Naran 4 PDL 85
3)
PubMed
#1  "capillary malformations"[TIAB] OR "Port-Wine Stain"[MH] OR "Telangiectasis"[MH] OR
"Angiokeratoma"[MH] OR "Capillaries/abnormalities"[MH]
#2  "Lasers, Dye/therapeutic use"[MH]
#3  "Lasers/therapeutic use"[MH] AND "dye"[TIAB]
#4  #1 AND (#2 OR #3)
#5 "Laser therapy"[MH] AND "dye"[TIAB]
#6  #1 AND #5 ("Clinical Trial"[PT] OR "Meta-Analysis"[PT] OR "Practice Guideline"[PT] OR
"Comparative Study"[PT])
#7 #4 OR#6
#8  #7 AND ("Recurrence"[MH] OR "Prognosis"[MH] OR "Retreatment"[MH] OR
"Reoperation"[MH])
#9  #8 AND Humans[MH] AND (English[LA] OR Japanese[LLA]) AND ("1980"[DP]: "2009"[DP])
#1 /AL or /TH or /TH or /TH or (
/TH and SH= )
#2 /TH
#3 /TH and /AL
#4 /TH and /AL
#5 #2or#3 or #4
#6 #1 and #5
#7 /AL or /TH or /TH or /AL
#8 #6 and #7
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1) VA0161 Huikeshoven M, Koster PH, deBorgie 3) VA0176 Naran S, Gilmore J, Deleyiannis FWB. The
CA,Beek JF, Gemert MdJ, Horst CM. Redarking of assessment of port wine stains in children following
port-wine stains 10 years after pulsed-dye-laser multiple pulsed-dye laser treatmens. Ann Plast Surg.
treatment. New Eng J Med. 2007;356(12):1235-1240. 2008;60:426-430. (level V)

(level IV)

2)  VA0200 Kinkis K, Geronemus RG, Hale EK. Port
Wine Stain progression: A potential consequence of
delayed and inadequate treatment? Lasers Surg Med.

2009;41:423-426. (level V)
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CQ 14
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"Angiokeratoma"[MH] OR "Capillaries/abnormalities"[MH]
#2  "Lasers, Dye/therapeutic use"[MH]
#3  "Lasers/therapeutic use"[MH] AND "dye"[TIABI
#4  "Laser therapy"[MH] AND "dye"[TIAB]
#5 "Cryotherapy"[MH] or "Cold Temperature"[MH] or "cooling"[TIAB]
#6  #1 AND #2 OR #3 OR #4) AND #5
#7 #6 AND Humans[MH] AND (English[LLA] OR Japanese[LA]) AND ("1980"[DP]: "2009"[DP])
#1 /AL or /TH or /TH or /TH or (
/TH and SH= )
#2 /TH
#3 /TH and /AL
#4 /TH and /AL
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#6 /TH or /TH or /AL or cooling/AL
#7 #1 and #5 and #6
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(level IIT)
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(level IV)
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PubMed

#1 "Hemangioma"[MH] OR "capillary malformations"[TTAB] OR "Port-Wine Stain"[MH] OR
"Telangiectasis"[MH] OR "Angiokeratoma"[MH] OR "Capillaries/abnormalities"[MH]

#2  "Lasers, Dye"[MH]

#3  "Lasers"[MH] AND "dye"[TTAB]

#4  "Laser therapy"[MH] AND "dye"[TIAB]

#5  ("pulse"[TTAB] AND ("variable"[TIAB] OR "extended"[TIAB] OR "multiple"[TIAB])) OR "long
pulsed"[TIAB] OR "V beam"[TIAB] OR "Vbeam"[TTAB]

#6  #1 AND #2 OR #3 OR #4) AND #5

#7  #6 AND Humans[MH] AND (English[LA] OR Japanese[LLA]) AND ("1980"[DP]: "2009"[DP])

#1 /TH or /AL or /TH or /TH or /TH
or ( /TH and SH=

#2 /TH

#3 /TH and /AL

#4 /TH and /AL

#5 #2or#3 or #4

#6  ( /AL and ( /AL or /AL)) or /AL or /AL or Vbeam/AL or
V-beam/AL or V /AL

#7 #1 and #5 and #6
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2)
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chart analysis. Dermatol Surg. 2009;35:1947-1954.

(levelV)

VA0146 Kono T, Sakurai H, Groff WF, Chan H,
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childhood hemangiomas. Laser Surg Med.

2006;38:112-115. (levelV)
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treatment. Ann Plast Surg. 2006;57:25-32. (IevelV)
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0 12 13 A ~24 25—~36 3
0
Y Nguyen 1 1~6 6
1 20 cm?
2) Horst
8
0-5 6—11 12-17 18-31 4
3)
4)
PubMed

#1  "capillary malformations"[TTAB] OR "Port-Wine Stain"[MH] OR "Telangiectasis"[MH] OR
"Angiokeratoma"[MH] OR "Capillaries/abnormalities"[MH]

#2  "Lasers, Dye/therapeutic use"[MH] OR ("Lasers/therapeutic use"[MH] AND "dye"[TIAB]) OR
("Laser therapy"[MH] AND "dye"[TTIAB])

#3  "Age Factors"[MH] OR "Age Distribution"[MH] or "age groups"[TTAB] OR "early surgery"[TIABI
OR "increasing age"[TIAB]

#4  #1 AND #2 AND #3 AND Humans[MH] AND (English[LA] OR Japanese[LLA]) AND (“1980”[DPI:
“2009”[DP])

#1 /AL or /TH or /TH or /TH or (
/TH and SH= )
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#2 /TH or /TH and /AL or /TH and /AL
#3 /TH or /TH or ( /AL and ( /AL or /AL)) or /AL
#4 #1 and #2 and #3

[ ]

1)  VA0227 , , . 3) VA0150 van der Horst, CM, Koster PH, de Borgie CA,

Bossuyt PM, van Gemert MdJ. Effect of the timing of

. 2009;29(7):407-411. (level III) treatment of port-wine stains with the
2)  VA0057 Nguyen CM, Yohn JJ, Huff C, Weston WL, flash-lamp-pumped pulsed-dye laser. N Engl J Med.
Morelli JG. Facial port wine stains in childhood: 1998;338:1028-1033.  (level III)
prediction of the rate of improvement as a function of 4) VA0176 Naran S, Gilmore J, Deleyiannis FWB. The
the age of the patient, size and location of the port wine assessment of port wine stains in children following
stain and the number of treatments with the pulsed multiple pulsed-dye laser treatmens. Ann Plast Surg.
dye (585 nm) laser. Br J Dermatol. 1998;135:821-825. 2008;60:426-430. (level V)

(level V)
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CQ 17
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1)

Nd YAG

2)

700 nm (= )

3)

PubMed

#1  "Vascular Malformations"[MH] OR "vascular malformations"[TTIAB]

#2  "Skin Abnormalities"[MH] OR "Skin/abnormalities"[MH] OR "Skin Neoplasms"[MH] OR
"Skin"[MH] OR "Subcutaneous Tissue"[MH]

#3  "Lasers/therapeutic use"[MH] OR "Laser Therapy"[MH]

#4  #1 AND #2 AND #3

#5 #4 AND Humans[MH] AND (English[LLA] OR Japanese[LLA]) AND (“1980”[DP]: “2009”[DP])

#1 /TH or /ALor (( /THor /AL) and ( /AL)or ( /THor
/AL)))

#2 /TH or /TH or /TH or /TH or /TH or /AL

#3 /TH or /TH

#4  #1 and #2 and #3

#5 #4 AND (PT= CK= )

[ ]

1) VAO0081 Richards KA, Garden JM. The pulsed dye 2)  VA0065 Wimmershoff MB, Landthaler M,
laser for cutaneous vascular and nonvascular lesions. Hohenleutner U. Percutaneous and combined

Semin Cutan Med Surg 2000;19(4):276-286. (level IV) percutaneous and intralesional Nd:YAG-laser therapy
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for vascular malformations. Acta Derm Venereol circumscriptum with combined radiofrequency current
1999;79:71-3. (level IV) and 900 nm diode laser. Dermatol Surg. 2006;32:
3) VA0150 Lapidoth M, Ackerman L, Amitai DB, Raveh 790-794. (level V)

E, Kalish E, David M. Treatment of lymphangioma
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CQ 18
C2
KTP YAG
KTP Retrospective study
25% b
755 nm Alexandrite
(PDL) 4 2)
PubMed

#1 "Hemangioma"[MH] OR "capillary malformations"[TIAB] OR "Port-Wine Stain"[MH] OR "
Telangiectasis"[MH] OR "Angiokeratoma"[MH] OR "Capillaries/abnormalities"[MH]

#2  "swelling"[TTAB] OR "nodule"[TIAB] OR "papule"[TIAB

#3  ("hypertrophic"[TIAB] AND "Port Wine Stain"[MH]) OR ("strawberry"[TIAB] AND
"Hemangioma"[MH])

#4  "Lasers/therapeutic use"[MH] OR "Laser Therapy"[MH]

#5  ((#1 AND #2) OR #3) AND #4

#6  #5 AND Humans[MH] AND (English[LA] OR Japanese[LLA]) AND (“1980”[DP]: “2009”[DP])

#1 /TH or /AL or /TH or /TH or /TH
or ( /TH and SH= )

#2 /TH or /TH or /TH or /AL or /TH or /AL

#3 /TH or /TH

#4  #1 and #2 and #3

#5 #4 AND (PT= CK= )

[ ]

1)  VAO0054 Achauer BM, Celikoz B, VanderKam VM. of infancy. Plast Reconstr Surg. 1998;101(5):1212-1217.

Intralesional bare fiber laser treatment of hemangioma (level IV)
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2)  VA0199 Izikson L, Nelson JS, Anderson RR. stains with a 755 nm laser: a case series of 20 patients.

Treatment of hypertrophic and resistant port wine Lasers Surg Med. 2009;41:427-432. (Level IV)
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CQ19
Ci
OK-432 1987 Ogita 1
OK-432 2009 OK-432
review 2 5 microcystic-macrocystic 1
OK-432 10
111 Macrocystic LM lem 98 88 Excellent
90 9 8 Good 50-90 4 4 Poor 50 48
Microcystic LM lcm 13 27 Excellent 16 33 Good 19 40
Poor Macrocystic LM
Microcystic LM Macrocystic LM Mixed lesion
Mixed lesion review
5 37  Macrocystic LM
88.9-94% Microcystic LM 0-68%
OK-432 review 8 13
Random-effects modeling 43 Exellent 23.50 Good
review 6
Random-effects modeling 35.20 Exellent 37.10 Good
9 Macrocystic LM 96  Microcystic LM 24
Burrows 19 5 point Likert scale
90 5 60-90 4 2550 3
25 2 0 1 Excellent 5 Good 4
Fair 3 Minimal or No response 2 Worse 1 Macrocystic LM
4.7 4.8 MicrocysticLM 3.5
4.0

2 Q23
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2,3,6,8

Lymphatic Abnormalities[IMH:NoExp] OR "lymphatic malformation" OR "lymphatic
malformations" OR "Lymphangioma"[MH] OR "Lymph Nodes/abnormalities"[MH]

#3 AND Humans[MH] AND (English[LA] OR Japanese[LA]) AND (“1980”[DPI: “2009”[DP])

/AL) or Picibanil/TH or /AL

PubMed
#1
#2  “Sclerotherapy”’[MH] OR "Picibanil"[MH] OR "Sclerosing Solutions"[MH]
#3 #1 AND #2
#4
#1 /TH or /AL
#2  ( /TH or /AL or ( /TH or
or (Picibanil/TH or /AL) or OK-432/A
#3 #1 and #2
#4  #3 AND (PT= , CK= )

L]

1)

2)

3)

4)

5)

VA0014 Ogita S, Tsuto T, Tokiwa T, Takahashi T.
Intracystic injection of OK-432: a new sclerosing
therapy for cystic hygroma in children. Br J Surg.
1987;74:690-691. (level V)

VA0198 Poldervaart MT, Breugem CC, Speleman L,
Pasmans S. Treatment of lymphatic malformations
with OK-432 (Picibanil): review of the literature. J
Craniofac Surg. 2009;20:1159-1162. (level V)

VA0031 Ogita S, Tsuto T, Nakamura K, Deguchi E,
Iwai N. OK-432 therapy in 64 patients with
lymphangioma. J Pediatr Surg. 1994;29:784-785.
(Ievel V)

VA0159 Okazaki T, Iwatani S, Yanai T, Kobayashi H,
Kato Y, Marusasa T, Lane GJ, Yamataka A. Treatment
of lymphangioma in children: our experience of 128
cases. J Pediatr Surg. 2007;42:386-389. (level V)
VA0185 Smith MC, Zimmerman MB, Burke DK,
Bauman NM, Sato Y, Smith RJ. Efficacy and safety of

OK-432 immunotherapy of lymphatic malformations.

6)

7)

8)

10)

Laryngoscope. 2009;119:107-115. (level V)
VA0186 Yoo JC, AhnY, Lim YS, Hah JH, Kwon TK,
Sung MW, Kim KH. OK-432 sclerotherapy in head
and neck lymphangiomas: long-term follow-up result.
Otolaryngol Head Neck Surg. 2009;140:120-123. (level
V)
VA0140 Lee BB. New approaches to the treatment of
congenital vascular malformations (CVMs)-a single
centre experience. Eur J Vasc Endovasc Surg.
2005;30:184-197. (level V)
VA0175 Acevedo JL, Shah RK, Brietzke SE.
Nonsurgical therapies for lymphangiomas: a
systematic review. Otolaryngol Head Neck Surg.
2008;138:418-424. (level V)
VA0220

. 2005;25:250-259.
(level V)
VA0184 Burrows PE, Mitri RK, Alomari A, Padua

HM, Lord DJ, Sylvia MB, Fishman SdJ, Mulliken JB.



Percutaneous sclerotherapy of lymphatic

malformations with doxycycline. Lymphat Res Biol.

2008;6:209-216. (level V)
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CQ 20
Ci
1989 Yakes U
RCT Randomized Controlled Trial
1-5) 3,6,7) 8 sodium tetradecyl sulfate
(STS)29
STS
RCT STS COq
9,10)
(CQ22,23 )
Berenguer 2 40 STS 4 8
5 30 75 10 25
37 4
11% 10 27% 14  38% 5 14% 4 11%
Cabrera 10 50 46 92%
46 18 (39%) 15 (33%) 50%
13 (28%) 50% 39 25 (64%)
14 (36%)
3 141
excellent 49 35 good 59  42% fair 14
23% 7%
Goyal 4 59
35 59
excellent good MRI 5cm
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Mimura 7 31
46 29 26 90 24

50% 17 59 10cm

Yun ?» 158

28% 27% 34% MRI,

27 16

MRI
excellent good fair poor
quality of life(QOL)
RCT

PubMed

#1  sclerotherapy[MH] OR "Picibanil"[MH] OR "Sclerosing Solutions"[MH]

#2 "Hemangioma, Cavernous"[MH] OR venous-malformation* OR venous-malformation*

#3 #1 AND #2

#4  #3 AND Humans[MH] AND (English[LA] OR Japanese[LLA]) AND (“1980”[DP]: “2009”[DP])

#1 ( /AL not /AL) or - /TH or - /TH
#2  ( /TH or /AL or ( /TH or /AL)

#3 #1 and #2

#4  #3 AND (PT= CK= )

L]

1) VA0010 Yakes WF, Haas DK, Parker SH, Gibson MD, malformations: complications and results. Plast
Hopper KD, Mulligan JS, Pevsner PH, Johns JC Jr, Reconstr Surg. 1999;104:1-11. (level IV
Carter TE. Symptomatic vascular malformations: 3)  VA0220

ethanol embolotherapy. Radiology.

1989;170:1059-1066. (level V) 2005;25(4):250-259. (level V)
2)  VA0069 Berenguer B, Burrows PE, Zurakowski D, 4)  VA0097 Goyal M, Causer PA, Armstrong D. Venous
Mulliken JB. Sclerotherapy of craniofacial venous vascular malformations in pediatric patients:

comparison of results of alcohol sclerotherapy with



5)

6)

7)
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proposed MR imaging classification. Radiology.
2002;223:639-644. (level IV)

VA0196 Yun WS, Kim YW, Lee KB, Kim DI, Park KB, 8)
Kim KH, Do YS, Lee BB. Predictors of response to
percutaneous ethanol sclerotherapy (PES) in patients

with venous malformations: analysis of patient
self-assessment and imaging. J Vasc Surg. 9)
2009;50:581-589. (level IV)

VA0073 Yamaki T, Nozaki M, Sasaki K. Color

duplex-guided sclerotherapy for the treatment of

venous malformations. Dermatol Surg.

2000;26:323-328. (level V) 10)
VA0194 Mimura H, Fujiwara H, Hiraki T, Gobara H,

Mukai T, Hyodo T, Iguchi T, Yasui K, Kimata Y,

Kanazawa S. Polidocanol sclerotherapy for painful

venous malformations : evaluation of safety and

efficacy in pain relief. Eur Radiol. 2009;19:2474-2480.
(level TV)

VA0096 Choi YH, Han MH, O-Ki K, Cha SH, Chang
KH. Craniofacial cavernous venous malformations:
percutaneous sclerotherapy with use of ethanolamine
oleate. J Vasc Interv Radiol. 2002;13:475-482. (level V)
VA0162 Tan KT, Kirby J, Rajan DK, Hayeems E,
Beecroft JR, Simons ME. Percutaneous sodium
tetradecyl sulfate sclrotherapy for peripheral venous
malforamtions: a single-center experience. J Vasc
Interv Radiol. 2007;18:343-351. (level V)

VA0118 Cabrera J, Cabrera J Jr, Garcia-Olmedo MA,
Redondo P. Treatment of venous malformations with
sclerosant in microfoam form. Arch Dermatol.

2003 ;139:1409-1416. (level V)
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AVM

PubMed

#1  Arteriovenous Malformations[Majr:NoExp] OR "Arteriovenous Fistula"[Majr]

#2  sclerotherapy[Majrl

#3  "Embolization, Therapeutic"[Majr]

#4 #2 OR#3

#5 #1AND#4

#6  hepatic OR intrahepatic OR pulmonary OR coronary OR brain OR traumatic OR posttraumatic

OR cervical OR intraorbital OR spinal OR portal OR uterine OR cerebral OR pancreatic OR
dural OR renal OR jejunal

#7 #5 NOT #6

#8 (“1980”[DP]: “2009”[DP]) AND #5 NOT #6) AND Humans[MH] AND (English[LA] OR
Japanese[LAl)

#9  "Arteriovenous Malformations/therapy"[Majr:NoExp] OR "Arteriovenous

Fistula/therapy"[Majr]
#10 #5AND #9
#11 (“1980”[DP]: “2009”[DP]) AND #10

#l @ /TH or /TH
#2 /AL or /TH or /TH
#3 #1 and #2
#4  #3 AND (PT= CK= )
#5 /TH or /TH or /TH or /AL or
/AL or /[ALor /ALor /AL or /AL or /AL or /AL or
/AL or /AL or /AL or /AL or /AL or /AL or /TH
#6 #4 not#5

L]

1) VA0059 Kohout MP, Hansen M, Pribaz JJ, Mulliken 3)  VA0061 Rodesch et al. Arteriovenous malformations
JB. Arteriovenous malformations of the head and of the dental arcades. The place of endovascular
neck: natural history and management. Plast Reconst therapy: results in 12 cases are presented. J
Surg. 1998;102:643-654. (level V) Craniomaxillofac Surg. 1998;26:306-313. (level V)

2) VAO0117 Persky MS, et al. Management of vascular 4) VA0201 Zheng LZ, Fan XD, Zheng JW, Su LX.

malformations of the mandible and maxilla. The

Laryngoscope. 2003;113:1885-1892. (level V)

Ethanol embolization of auricular arteriovenous



5)

6)

7)

8)

9)

10)

malformations: preliminary results of 17 cases.AJNR
Am J Neuroradiol. 2009;30:1679-1684. (level V)
VA0009 Barnwell SL, Halbach VV, Dowd CF,
Higashida RT, Hieshima GB. Endovascular treatment
of scalp arteriovenous fistulas associated with a large
varix. Radiology 1989;173:533-539. (level V)

VA0001 Ford EG, Stanley P, Tolo V, Woolley MM.

Peripheral congenital arteriovenous fistulae: observe,

operate, or obturate? J Pediatr Surg. 1992;27:714-719.

(level V)

VA0012 Widlus DM, Murray RR, White Jr RI, et.
Congenital arteriovenous malformation: tailored
emboltherapy. Radiology. 1988;169:511-516. (level V)
VA0079 White RI Jr, Pollak J, Persing J, Henderson
KJ, Thomson JG, Burdge CM. Long-term outcome of
embolotherapy and surgery for high-flow extremity
arteriovenous malformations.J Vasc Interv Radiol.
2000;11:1285-1295. (level V)

VA0137 Do YS, Yakes WF, Shin SW, Lee BB, Kim DI,
Liu WC, Shin BS, Kim DK, Choo SW, Choo IW.
Ethanol embolization of arteriovenous malformations:
interim results. Radiology. 2005;235:674-682. (level V)
VA0153 Cho SK, Do YS, Shin SW, et
al.Arteriovenous malformations of the body and
extremities: analysis of therapeutic outcomes and

approaches according to a modified angiographic

11)

12)

13)

14)

15)

16)
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classification. J Endovasc Ther. 2006;13:527-38. (level
v)

VA0130 Tan KT, Simons ME, Rajan DK, Terbrugge K.
Peripheral high-flow arteriovenous vascular
malformations: a single-center experience. J Vasc
Interv Radiol. 2004;15:1071-1080. (level V)

VA0121 Rockman CB, Rosen Rd, Jacobowitz GR, et
al. Transcatheter embolization of extremity vascular
malformations: the long-term success of multiple
interventions.J Vasc Surg. 2003;17:417-423. (level V)
VAO0080 Jacobowitz GR, Rosen RJ, Rockman CB, et
al. Transcatheter embolization of complex pelvic
vascular malformations: results and long-term
follow-up. J Vasc Surg. 2001;33:51-55. (level V)
VA0033 Gomes et al. Embolization therapy of
congenital arteriovenous malformations: use of
alternate approaches. Radiology. 1994;190:191-198.
(level V)

VA0103 Osuga K, Hori S, Kitayoshi H, et al.
Embolization of high flow arteriovenous
malformations: experience with use of superabsorbent
polymer microspheres. J Vasc Interv Radiol.
2002;13:1125-1133. (level V)

VA0010 Yakes WF, Haas DK, Parker SH,
Symptomatic vascular malformations: ethanol
embolotherapy. Radiology. 1989;170:1059-1066. (level
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2
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A
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16)
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1ml/kg

OK-432
OK-432

1 1mg/kg 5mg/kg

PubMed

#1  “Vascular Malformations” OR “Lymphatic Malformations” OR “Lymphatic Abnormalities OR
“Lymphangioma” OR “venous malformations” OR “arteriovenous malformations” OR “vascular
anomalies”
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