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Enjolras

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.)

Slow-flow vascular malformations:
Capillary malformation (CM)
Port-wine stain
Telangiectasia
Angiokeratoma
Venous malformation (VM)
Common sporadic VM
Bean syndrome
Familial cutaneous and mucosal venous
malformation (VMCM)
Glomuvenous malformation (GVM)
(glomangioma)
Maffucci syndrome

Lymphatic malformation (LM)

Fast-flow vascular malformations:
Arterial maiformation (AM)
Arteriovenous fistula (AVF)

Arteriovenous malformation (AVM)

Complex-combined vascular malformations:
CVM, CLM, LVM, CLVM,
AVM-LM, CM-AVM

C=capillary; V=venous; L=lymphatic; AV=arteriovenous; M=malformation. RICH=rapidly involuting congenital

hemangioma; NICH=noninvoluting congenital hemangioma.
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(95%CI) (2.422~5,483) (1,027~2,447) (1,395~3,036) (1,017~3,235) (386~1.390) (631~1,844) (1,554~4,206) (629~1.838) (925~2,369)
30-39 11,448 4,579 6,869 6,746 3,027 3,718 7,141 2,902 4,238
(95%Cl) (8.753~14.142) (3.380~5.778) (5.373~8.364) (4.697~8.794) (2.065~3.990) (2.632~4.804) (4,993~9,289) (1.941~3.864) (3.052~5.425)
40-49 9,275 3,891 5,383 5,508 2,195 3,313 5,748 2,575 3,173
(95%Cl) (6.591~11,958) (2,670~5.112) (3.921~6.,846) (3.443~7.573) (1.278~3.112) (2.165~4.460) (3.603~7.892) (1.566~3.584) (2,038~4.308)
50-59 12,804 3,752 9,052 7,859 2,061 5,798 6,827 2,338 4,489
(95%CI) (8.763~16.844) (2.219~5,285) (6.544~11,559) (4.761~10.956) (941~3.181) (3.821~7.776) (3.807~9.846) (1,113~3.562) (2.694~6.284)
60-64 9,295 4,100 5,194 4,570 2,839 1,731 6,556 1,598 4,959
(95%CI) (4.129~14.460) (1.872~6.328) (2.257~8.132) (1.020~8.121) (985~4.693) (35~3.428) (2.227~10.885) (197~2.998) (2.030~7.888)
76,699 30,606 46,092 48,001 19,754 28,247 48,500 19,363 29,136
(95%Cl) (54,446~98,952)  (20,913~40,299)  (33,532~58,652) (30,943~65,058)  (12,042~27,465)  (18,900~37,593) (30,650~66,349)  (11,869~26,858)  (18,781~39,492)
4 ( )
2010-2011 2011 2010
0-9 55,793 19,953 35,840 35,865 12,017 23,847 34,445 12,495 21,950
(95%CI) (49.994~61,501)  (17.484~22.422)  (32.510~39.170) (31.250~40.479)  (10.109~13.926)  (21.141~26.553) (29.841~39,048)  (10.524~14.466)  (19.318~24,582)
10-19 7,417 2,005 5,412 4,995 1,299 3,696 4,243 1,037 3,206
(95%CI) (5.096~9.739) (1,127~2.884) (3.969~6.855) (3.099~6.892) (593~2.005) (2.506~4.887) (2.472~6,013) (394~1.679) (2.078~4.334)
20-29 6,168 1,737 4,430 3,895 1,110 2,785 3,154 848 2,306
(95%CI (4.298~8.038) (1.027~2.447) (3.270~5.590) (2.424~5.366) (548~1.671) (1.876~3.695) (1.799~4.509) (347~1.349) (1.452~3.160)
30-39 8,443 3,271 5,173 4,072 1,593 2,479 5,699 2,239 3,460
(95%CI) (6.132~10,754) (2.257~4.,284) (3.875~6.470) (2.487~5,657) (895~2.292) (1.592~3.366) (3.783~7.615) (1.395~3.084) (2.388~4.532)
40-49 7,641 3,293 4,348 4,772 2,494 2,278 4,609 1,648 2,961
(95%CI) (5.203~10.079) (2.169~4.416) (3.033~5.663) (2.843~6.701) (1517~3.472) (1.326~3.229) (2.705~6.513) (840~2.455) (1.865~4.058)
50-59 8,385 2,773 5,612 4,238 1,427 2,811 5,578 1,837 3,741
(95%CI (5.092~11.678) (1.455~4.091) (3.637~7.587) (1.929~6.547) (495~2.358) (1.434~4.188) (2.853~8.302) (751~2.922) (2.102~5.380)
60-64 7,996 4,100 3,896 4,805 2,208 2,597 4,810 2,556 2,254
(95%CI) (3.224~12.768) (1.872~6.328) (1.352~6.440) (1.092~-8.518) (573~3.843) (520~4.675) (1.064~8.556) (785~4.327) (279~4.229)
101,843 37,132 64,711 62,642 22,148 40,494 62,537 22,659 39,878
(95%Cl) (79,039~124,648)  (27,392~46,872)  (51,647~77,775) (45,123~80,161)  (14,729~29,567)  (30,394~50,593) (44,517~-80,557)  (15,037~-30,282)  (29,480~50,275)




6 ( )
2010-2011 2011 2010
0-9 96,972 35915 61,058 62,409 22,028 40,381 59,926 23,205 36,721
(95%C1) (89.329~104.616)  (32.607~39.222)  (56.722~65.393)  (56.282~68.535)  (19.434~24.621) (36.848~43914)  (53.842~66.009)  (20.521~25.889)  (33.321~40.120)
10-19 18,644 5,715 12,929 13,031 4,111 8,920 10,660 3,110 7,550
(95%CI) (14.932~22.356)  (4.232~7.198)  (10,700~15.158) (9,921~16.140) (2.853~5.369)  (7.068~10.772) (7.816~13.503) (1.997~4.222) (5.819~9.280)
20-29 11,843 3,853 7,990 7,409 2,266 5,142 7,012 2,236 4,776
(95%CI) (9.229~14.458) (2.796~4.910) (6.433~9,548) (5.348~9.469) (1.455~3.077) (3.893~6.392) (4.970~9,054) (1.422~3,049) (3.547~6.005)
30-39 22,065 8,667 13,398 11,944 4,906 7,038 14,278 5,888 8,390
(95%C1) (18.329~25.802)  (7.018~10.316)  (11.311~15.486) (9.190~14.699) (3.665~6.147) (5.525~8.552) (11.240~17.316)  (4519~7.257)  (6.721~10.059)
40-49 18,450 7,683 10,767 11,400 5,188 6,212 10,986 4,429 6,557
(95%C1) (14.666~22.233)  (5.968~9.398) (8.699~12.835) (8.419~14.381) (3.779~6.598) (4.641~7.783) (8.031~13.940) (3.105~5.752) (4.926~8.189)
50-59 22,601 6,852 15,750 13,365 3,589 9,776 12,925 4,508 8,417
(95%CI) (17.224~27.979)  (4.780~8.923)  (12.444~19,056) (9.260~17.470) (2.090~5.088)  (7.170~12.382) (8.767~17.083) (2.808~6.208)  (5.959~10.875)
60-64 18,156 8,200 9,956 9,808 5,046 4,762 11,366 4,154 7213
(95%CI) (10.942~25371)  (5.051~11,350)  (5.891~14.021) (4.524~15,092) (2.575~7.518) (1.949~7.574) (5.578~17.155) (1,897~6,411) (3.681~10.744)
208,732 76,885 131,848 129,365 47,135 82,230 127,152 47,529 79,623
(95%Cl) (174,651~242,814)  (62,452~91,317) (112,199~151,496) (102,943~155,786) (35,851~58,418) (67,093~97,368)  (100,244~154,061) (36,270~58,788)  (63,974~95,273)
7 ( )
2010-2011 2011 2010
0-9 35,210 14,047 21,163 23,045 9,098 13,947 22,448 9,493 12,955
(95%CI) (30.575~39.845)  (11.974~16.119)  (18,601~23.726) (19.295~26,796)  (7.430~10.767)  (11.865~16.028)  (18.706~26.191)  (7.774~11.212)  (10.931~14.979)
10-19 10,826 3,710 7,116 7919 2,807 5,111 6,107 2,073 4,033
(95%C1) (7.977~13.675) (2.515~4.905) (5.462~8.770) (5.477~10.361) (1.768~3.847) (3.709~6.514) (3.933~8.281) (1.165~2.982) (2.768~5.299)
20-29 5362 2,040 3,323 3,035 1,058 1,978 3,858 1,388 2,470
(95%C1) (3.589~7.136) (1.270~2.809) (2.318~4.327) (1.706~4.365) (504~1.612) (1.203~2.753) (2.333~5.383) (747~2.029) (1.587~3.354)
30-39 13,452 5,397 8,056 7,680 3,271 4,409 8,493 3,649 4,844
(95%CI) (10532~16.373)  (4.095~6.698) (6.437~9.675) (5.469~9.892) (2.257~4,284) (3.211~5,608) (6.146~10.839) (2.571~4.727) (3.576~6.112)
40-49 10,609 4,191 6,419 6,428 2,494 3,934 6,274 2,678 3,596
(95%CI) (7.745~13.473) (2.924~5.458) (4.822~8.016) (4.200~8,657) (1.517~3.472) (2.684~5.185) (4,036~8.511) (1,649~3.707) (2.387~4.804)
50-59 14,216 4,078 10,138 9,000 2,121 6,879 7,348 2,672 4,676
(95%C1) (9.964~18.468) (2.480~5.677) (7.484~12.791) (5.661~12.339) (968~3.273) (4.693~9.066) (4.206~10.489) (1.363~3.980) (2.844~6.509)
60-64 10,160 4,100 6,060 5,003 2,839 2,164 6,556 1,598 4,959
(95%CI) (4.760~15.561) (1.872~6.328) (2.887~9.233) (1.252~8,754) (985~4.693) (268~4.061) (2.227~10.885) (197~2.998) (2,030~7.888)
99,836 37,562 62,275 62,111 23,688 38,423 61,083 23,550 37,534
(95%C1) (75,141~124,532)  (27,130~47,993)  (48,011~76,538) (43,060~81,162)  (15428~31,948)  (27,633~49,214)  (41,588~80,579)  (15,466~31,634)  (26,122~48,945)
8 ( )
2010-2011 2011 2010
0-9 61,762 21,868 39,894 39,363 12,929 26,434 37,477 13,712 23,765
(95%CI) (55.666~67.858)  (19.284~24.452)  (36,382~43.406) (34512~44214)  (10.941~14.918) (23572~29.296)  (32.674~42.281)  (11.647~15.777)  (21.027~26.504)
10-19 7,818 2,005 5813 5,112 1,303 3,809 4,553 1,037 3,516
(95%CI) (5.444~10,192) (1.127~2.884) (4.318~7.308) (3.193~7.031) (595~2,012) (2.598~5.019) (2.729~6.377) (394~1.679) (2.335~4.698)
20-29 6,481 1,813 4,668 4373 1,209 3,165 3,154 848 2,306
(95%C1) (4,565~8,397) (1,088~2,538) (3.477~5.,858) (2,801~5,946) (616~1,801) (2,184~4,145) (1,799~4,509) (347~1,349) (1.452~3,160)
30-39 8,613 3,271 5342 4264 1,635 2,629 5,785 2,239 3,546
(95%CI) (6.281~10.945) (2.257~4.284) (4,023~6.661) (2.622~5.906) (919~2.352) (1.704~3.554) (3.856~7.715) (1.395~3.084) (2.461~4.632)
40-49 7,840 3,492 4,348 4972 2,694 2,278 4,712 1,751 2,961
(95%CI) (5.369~10.312) (2.335~4.649) (3.033~5.663) (3.004~6,939) (1.678~3,710) (1.326~3.229) (2.783~6.641) (919~2.583) (1,865~4.058)
50-59 8,385 2,773 5,612 4,365 1,468 2,897 5,578 1,837 3,741
(95%CI) (5.092~11.678) (1.455~4,091) (3,637~7.587) (1,987~6.743) (509~2.427) (1.478~4.316) (2,853~8.302) (751~2.922) (2,102~5.380)
60-64 7,996 4,100 3,896 4,805 2,208 2,597 4,810 2,556 2,254
(95%C1) (3.224~12.768) (1.872~6.328) (1.352~6.440) (1.092~8.518) (573~3.843) (520~4.675) (1.064~8.556) (785~4.327) (279~4.229)
108,896 39,323 69,573 67,254 23,447 43,807 66,069 23,979 42,090

(95%Cl)

(85,641~132,150)

(29,418~49,227)

(56,223~82,923)

(49,211-85,297)  (15,831~31,063)  (33,380~54,234)

(47,758~84,380)

(16,238~31,720)

(31,520~52,660)
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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
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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)



1)

2)

3)

4)

5)

6)

7)

Enjolras O. Classification and management of the

various superficial vascular anomalies: Hemangiomas

and vascular malformations. J Dermatol

1997;24:701-710.

Enjolras O, Wassef M, Chapot R. Color atlas of vascular 8)
tumors and vascular malformations. pp1-18, Cambridge
University press, New York, 2007.

Mulliken JB, Glowacki J. Hemangiomas and vascular
malformations in infants and children: a classification

based on endothelial characteristics. Plast Reconstr Surg
1982;69:412-422. 9)
Pathology and genetics of tumours of soft tissue and bone.
Fletcher DM, Unni KK, Mertens F. eds, IARC Press,

2002.

Weiss SW, Goldblum JR. Enzinger and Weiss’s soft tissue
tumors. 5t edition. Mosby Elsevier, 2008.

North PE, Waner M, Mizeracki A, Mihm MC. GLUT1: A 10)
newly discovered immunohistochemical marker for

juvenile hemangiomas. Hum Pathol, 2000;31:11-22.

Debelenko LV, Perez-Atayde AR, Mulliken JB, Liang MG,

Archibald TH, Kozakewich HP. D2-40

13

immunohistochemical analysis of pediatric vascular
tumors reveals positivity in kaposiform
hemangioendothelioma. Mod Pathol
2005;18:11454-11460

Lyons LL, North PE, Mac-Moune Lai F, Stoler MH, Folpe
AL, Weiss SW. Kaposiform hemangioendothelioma: a
study of 33 cases emphasizing its pathologic,
immunophenotypic, and biologic uniqueness from
juvenile hemangioma. Am J Surg Pathol
2004;28:559-568.

Arai E, Kuramochi A, Tsuchida T, Tsuneyoshi M, Kage M,
Fukunaga M, Ito T, Tada T, Izumi M, Shimazu K, Hirose
T, Shimizu M. Usefulness of D2-40
immunohistochemistry for differentiation between
kaposiform hemangioendothelioma and tufted angioma.
J Cutan Pathol 2006;33:492-497.

Rimella A, Huu L, Jokinen CH, Ruben BP, Mihm MC,
Weiss SW, North PE, Dadras SS. Expression of Prox1,
lymphatic endothelial nuclear transcription factor, in
kaposiform hemangioendothelioma and tufted angioma.

Am J Surg Pathol 2010;34:1563-1573.
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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



1)

2)

3)

4)

5)

6)

7)

Enjolras O, Wassef M , Chapot R Introduction: ISSVA
classification. Color Atlas of Vascular Tumors and
Vascular Malformations, pp1-11, Cambridge University
Press, New York, 2007.

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

Hidano A, Nakajima S : Earliest features of the
strawberry mark in the newborn. Br J Dermatol.
1972:;87:138-144.

Margileth AM, Museles M : Cutaneous hemangiomas in
children. Diagnosis and conservative management.
JAMA. 1965;194:523-526.

Finn MC, Glowacki J, Mulliken JB : Congenital vascular
lesions: clinical application of a new classification. J
Pediatr Surg. 1983;18:894-900.

Bischoff J : Progenitor cells in infantile hemangioma. J
Craniofac Surg. 20 Suppl 2009;1:695-697.

Boye E, Olsen BR : Signaling mechanisms in infantile

hemangioma. Curr Opin Hematol. 2009;16:202-208.

8)

9)

10)

11)

12)

13)

17

Kenkel JM, Burns AdJ : Vascular anomalies, lasers, and
lymphedema(overview). Select Read Plast Surg.
1995;8:4-5.
North PE, Waner M, Mizeracki A, et al. : GLUT1: a newly
discovered immunohistochemical marker for juvenile
hemangiomas. Hum Pathol.2000; 31:11-22.

- 2006;38:273-275.
Enjolras O, Riche MC, Merland JdJ, et al. : Management
of alarming hemangiomas in infancy : a review of 25
cases. Pediatrics. 1990;85:491-498.
Frieden IJ.: Infantile Hemangioma research:Looking
backward and forward. J Invest Dermatol.
2011;131:2345-2348.
Izadpanah A, Izadpanah A, Kanevsky J , et
al :Propranolol versus Corticosteroids in the Treatment of
Infantile Hemangioma; A Systematic Review and

Meta-Analysis. Plast Reconstr Surg. 2013;131:601-613.
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mass effect

Apoptosis



MRI

T1 T2

Localized Intravascular Coagulopathy

MRI

Flow void

LIC

T1

19



20

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

21
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AVF

MRI
T1 T2

Flow void

Localized Intravascular Coagulopathy LIC

MRI

T1



23
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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

27
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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.
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MRI
VM
T2 T1
MRI

Flow void

T1

CM
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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
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[ ]

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,
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3)
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VA0042 Shapiro NL, Cunningham M,
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VA0067 Seccia A, Salgarello M, Farallo E, Falappa
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#1 and #2 and #3
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VA0155 Jalil S, Akhtar J, Ahmed S. Corticosteroids 2) VA0045 Gangopadhyay AN, Sinha CK, Gopal SC,
therapy in the management of infantile cutaneous Gupta DK, Sahoo SP, Ahmad M. Role of steroid in
hemangiomas. J Coll Physicians Surg Pak. childhood haemangioma: a 10 years review. Int Surg.

2006;16:662-665. (level IT) 1997;82: 49-51. (level V)
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1) VAO0155 Jalil S, Akhtar J, Ahmed S. Corticosteroids 3) VA0088 Bennett ML, Fleischer AB Jr, Chamlin SL,
therapy in the management of infantile cutaneous Frieden IJ. Oral corticosteroid use is effective for
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2006;16:662-665. (level I1) Arch Dermatol 2001;137:1208-1213. (level VI)

2) VAO0164 Pope E, Krafchik BR, Macarthur C, Stempak 4) VA0144 Ranchod TM, Frieden IJ, Fredrick DR.

D, Stephens D, Weinstein M, Ho N, Baruchel S. Oral Corticosteroid treatment of periorbital haemangioma of
versus high-dose pulse corticosteroids for problematic infancy: a review of the evidence. Br J Ophthalmol.
infantile hemangiomas: a randomized, controlled trial. 2005;89: 1134-1138. (Ievel V)
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VA0204 Sans V, Dumas E, Berge J et al. Propranolol
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VA0123 Fawcett SL, Grant I, Hall PN, Kelsall AW,
Nicholson JC. Vincristine as a treatment for a large
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Surg 2004;57:168-171. (level V)

VA0038 Soumekh B, Adams GL, Shapiro RS.
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recombinant interferon alpha 2B. Ann Otol Rhinol
Laryngol 1996;105:201-206. (level V)

VA0028 Turner C, Gross S Treatment of recurrent

suprahyoid cervicofacial lymphangioma with

9)

10)

intravenous cyclophosphamide. Am J Pediatr Hematol
Oncol. 94;16;325-328. (level V)

VA0168 Ozeki M, Funato M, Kanda K, Ito M,
Teramoto T, Kaneko H, Fukao T, Kondo N Clinical
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review of the literature. Pediatr Hematol Oncol.
2007;24:513-524. (level V)

VA0005 van Cutsem E, Rutgeerts P, Vantrappen G
Treatment of bleeding gastrointestinal vascular
malformations with oestrogen-progesterone. Lancet

1990;335:953-955. (level 1)
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2)

3)
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results of a 1-year analysis Lancet. 2002;360:521-527.

(level 1)

VA0135 Garzon MC, Lucky AW, Hawrot A, Frieden IJ.

Ultrapotent topical corticosteroid treatment of
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2005;52:281-286. (level V)

VA0129 Welsh O, Olazaran Z, Gomez M, Salas J,
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4)

5)

VA0157 Ho NT, Lansang P, Pope E. Topical
imiquimod in the treatment of infantile hemangiomas:
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2007;56:63-68. (level V)

VA0193 McCuaig CC, Dubois J, Powell J, Belleville C,
David M, Rousseau E, Gendron R, Jafarian F, Auger 1.
A phase II, open-label study of the efficacy and safety
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infantile hemangioma. Pediatr Dermatol.

2009;26:203-212. (level V)
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1)  VA0044 Enjolras O, Wassef M, Mazoyer E, et al. 3)
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“true” hemangioma. J Pediatr. 1997;130:631-640.
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2) VA0124 Mulliken JB, Anupindi S, Ezekowitz RAB,
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DIC 4)
d-dimer
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Engl J Med 2004;350:1764-1775. (level V)

/TH or /TH or

VA0083 Hall GW. Review Kasabach-Merritt
syndrome : Pathogenesis and Management Br J
Haematol. 2001;112:851-862. (level V)

VA0011 Larsen EC, Zinkham WH, Eggleston JC,
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considerations. Pediatrics. 1987;79:971-980. (level V)
VA0160 Thomson K, Pinnock R, Teague L, Johnson

R, Manikkam N, Drake R Vincristine for the treatment

of Kasabach-Merritt syndrome: recent New Zealand
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7)

case experience. N Z Med J. 2007;120:U2418. (Ievel
V)
VA0099 Haisley-Royster C, Enjolras O, et al.
Kasabach-Merritt phenomenon: a retrospective study
of treatment with vincristine. Journal of Pediatric
Hematology/Oncology. 2002;24:459-462. (Ievel V)
VA0098 Mazoyer E, Enjolras O, Laurian C, Houdart
E, Drouet L. Coagulation abnormalities associated
with extensive venous malformations of the limbs:

differentiation from Kasabach-Merritt syndrome. Clin

Lab Haematol. 2002;24:243-251. (level V)

8)

9)

10)
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VA0166 Mazereeuw-Hautier J, Syed S, Leisner RI,
Harper JI. Extensive venous/lymphatic malformations
causing life-threatening haematological complications.
Br J Dermatol 2007;157:558-563. (level V)

VA0208 Maguiness S, Koerper M, Frieden 1.
Relevance of D-dimer Testing in Patients With Venous
Malformations. Arch Dermatol. 2009;145:1321-1324.
(level V)

VA0178 Dompmartin A, Acher A, Thibon P, et al.
Association of localized intravascular coagulopathy
with venous malformations. Arch Dermatol

2008;144:873-8717. (level V)
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]

1)  VA0004 Schild SE, Buskirk SJ, Frick LM, et al. 2)  VA0047 Mitsuhashi N, Furuta M, Sakurai H, et al.
Radiotherapy for large symptomatic hemangiomas. Int Outcome of radiation therapy for patients with
J Radiat Oncol Bio Phys. 1991;21:729-735. (levelV) Kasabach-Merritt syndrome. Int J Radiat Oncol Biol.

Phys. 1997;39:467-473. (levelV)
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4)

5)
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Radiation therapy for life- or function-threatening

infant hemangioma. Radiology. 2001;218:834-839.

(level V)
VA0044 Enjolras O, Wassef M, Mazoyer E, et al.

Infant with Kasabach-Merritt syndrome do not have

“true” hemangiomas. J Pediatr. 1997;130:631-640.

(level V)

VA0037 Lundell M, Mattsson A, Hakulinen T, Holm 7)
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hemangioma in infancy. Radiat Res. 1996;145:225-230.

(level V)
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Chavaudra J, Schvartz C, Lefkopoulos D,
Schlumberger M, Diallo I, de Vathaire F. Thyroid
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2009;93:377-382. (level V)

VA0021 Caldwell JB, Ryan MT, Benson PM, James
WD, Cutaneous angiosarcoma arising in the radiation

site of a congenital hemangioma. J Am Acad Dermatol.

1995;33:865-70. (level V)
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1)

2)
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VA0104 Hein KD, Mulliken JB, Kozakewich HP, 4)
Upton J, Burrows PE. Venous malformations of skeletal
muscle. Plast Reconstr Surg. 2002;110:1625-1635.

(level IVa)

VA0131 Breugem CC, Merkus MP, Smitt JH, 5)
Legemate DA, van der Horst CM. Quality of life in
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extremity.Br J Plast Surg. 2004;57:754-763. (level IVa) 6)
VA0043 Enjolras O, Ciabrini D, Mazoyer E, Laurian
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1997;36:219-225. (level V)
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1995;32:117-118. (level V)
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Non-open Surgery
.1992;24:539-547. (level V)
VA0013 Totsuka Y, Fukuda H, Tomita K.
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infants. A report of three cases. J Craniomaxillofac

Surg. 1988;16:366-370. (level V)
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1999:;15;341:173-181. (level VI) 6) VA0236 Bowers RE, Graham EA, Tomlinson KM :
2)  VA0238 s The natural history of the strawberry nevus. Arch
1995;37:7-8. (level VI) Dermat 1960;82:667-680. (level VI)
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5) VA0214 , ,
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extremity. Br J Plast Surg. 2004;57(8):754-763. (level V) Radiologica, 2004;45:738-745. (level V)
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