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Fig. 1. a Histology of the biopsy sample. A lot of dilated capillaries were observed in the mucosa (arrows).
x100. b Facial appearance: almost no external lesions on the right eyelid. No proptosis can be seen. ¢,
d Close-up view of the superficial lesion at the right medial ocular angle. Superficial tortuous blood vessels
are visible.
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Fig. 2. a Gadolinium-enhanced MRI before treatment, with maximal dimensions of 16 x 11 mm. Internal
signal voids (arrows) represent internal high-flow vessels. b After 1 year of topical timolol treatment, a

reduction in size (12 x 8 mm, arrow) can be seen.
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Fig. 3. Close-up view of the superficial lesions. a Photo at initial presentation. The lesions can be seen in the
eyelids, conjunctiva and expanding into the subconjunctival space. b Four months later, the lesions were
partially reduced. ¢ Eight months later, a clear tendency toward regression can be seen. d After 1 year of

treatment, the lesions were nearly absent.
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® Vascular anomalies
® Vascular malformations
® Epidemiological survey
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Table 1 ISSVA classification of vascular anomalies (Updated version by Eniolras et al.}?

YVascular iumors

Vascular matformations

Infantile hemangiomas
Congenital hermangiomas (RICH and NICH)

Tufted angioma (with or without Kasabach-Merritt

syndrome)

Kaposiform bemangioendothelioma {with or without

Kasabach-Meritt syndrome}

Spindle cell hemangioendothelioma

Other, rare hemangicendotheliomas {epithelioid,
composite, retiform, polymorphous, Dabska
fumgr; Lymphangioendotheliomatosis, efc.)

Dematologic acquired vascular fumors. {pyogenic
grarutoma, iarg@imd ﬁemangmma glomem ol

hemangioma, microvenular hemangioma, etc.)

Slow-flow vascular malformations:
Capitlary malformation {CM)
Port-wine stain
Telangiectasta
Angickeratoma
Venous malformation (VM)
Cornmon sporadic VM
Bean syndrome
Farnifisl cutaneous and mucosal venous
malformation (YMCM)
Glomuvenous malformation {GVYM)
{glomangioma)
Maffucel syndrome
Lymphatic matformation (LM}
Fast-flow vascular malformations:
Arterial malformation (AM)
Arteriovenous fistula {AVF}
Arteriovenous mafformation {(AVM]
Complex-combined vascular malformations:
CVM, CLM, LVM, CLYM, AVM-LM, CM-AVM

Cvca;}; lary; ¥ = venous; L = lymphatic; AV = arteriovenous; M = malformation
RICH = rapidly involuting congeniial hemangioma; NICH = noninvoliting congenital hemangiora
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Table 2 - Location, depth, and size of the lesions

n Y%

Lopation

Head and Neck 132 355

Upper extremilies 56 15.1

Lower extremities 134 380

Trunk - 50 18.4
Depth .

Superficial” 117 315

Deep* 251 87.5

Not entered 4 1.1
Size

210 ¢cm 189 427

5-10 cm 87 234

<5 cm 121 325

Unknown 2 05

Not entered 3 0.8

*Lesions in the Skin or sUbCUtaNE0US tissue
**Lesions involving muscle, bone, or lgament



Table 3 Symptoms and functional disorders.

BUEGR - b,

Table 4 Diagnosis

n % ‘Diagnosis n %
Symptoms Simple type
None 22 6.4 - VM get 64.4
Pain 164 478 AVM 71 20.7
Swelling 166 484 LM ‘ 22 6.4
Ulcer 14 44 VM and AVM 1 0.3
Local bleeding 28 85, Vi and LV i 03
Cosmetic disorders 103 300 .
; Complex-combined type
Infection 7 20 cvm 2 06
Functional disorders CLM g 0.0
Cantral or peripheral nerve function O a0 VM 4 1.2
Eyadid or eyve function 4 1z CLvM 3 0.8
Respiratory or cardiac function 3 0.8 AVILM 1 0.3
Magtication or swallowing fuhction 3 “08 CM-AVM 3 0.9
Articutation or nasal function 4 1.2 Kiippel-Trenaunay syndrome g 2.8
Auditory function 1 03 Parkes Waber syndrome & 1.8
Handd and upper extremity function 5 15
Lower extremity function (below kies) g 28
;ii‘»?;’if ?gggg miﬁ febove knes) ? gfg Table 5 Basis of diagnosis and valuable diagnostic
Systemic bleading tendency 3 09 imaging modalities
Others 3 08 S T
n %
Basis of diagnosis '
Clinfcal diagnosis 285 83.1
b e Y5 ¥ 3 0 PR S Imaging diagnosis 30 87.8
MG I C Cia VM2 2214 (614%) LIS B, e dagronie 2 o8
RIS A T, Klippel-Trenaunay SR 9 (4 v ) S -
o P ‘ aluable diagnostic imaging modalities ,
(26%) LE B oz, Utirasonography 236 68.8
IO S L OB I TS - 7 BRI (K M o e
SHRET) OYERHERE Table 5ITRY, BRI, Scintigraphy % oo
BSOS & - R B L (FRER 8T 8%, Angiography a1 236
83.1%), BWHCEHARERBE S L TIRMRIS LU Plain X-ray photography 3 09
FHPE D I {(FNFNET8%, 688%).
BEER ETORREEDLERE LT, RS 28 g
i ToEREE 1140 (33.2%) THfT S h Tl D, % DU T826% TR BN, ,
MR CORERL 2186 %) TRF &R Tk, M ABEEEE, AU 2516617 (48.4%), 1~ 25134

R O T ¥ M B RIORERIE % Table BalliR
4, TR 16440 (47.8%) THF X TED, B
B Fr, WBEBROIRBOEREEE Table 8HITAY,

#(39.1%), 3~5EA 33 (9.6%). WL EA 96

(2.6%), EHCRMA1HH{03%) THh -7,

Table 8a Treatments performed at the surveyed institutions

Number of the regtment sessions

1~2 3~5 6 Unknown _ Total
Rasection, n{%) 31 {758} 9 (220 0 o 124 4
Sclerotherapy, i (%} 125 (76.2) a0 {183 g {55} 0 (0} 164
Embotization, n {%) 11 {84.6) 2 {164} G0 oo 13
Laser, n{%:} eI {¢)] 0O 8 {857 1 {14.3) 7
Conservative lreatiment - - - - 58

Table 6b Outcomes of the treatments
Cure frprovement No change Deterioration Unknown Not entered

Resaction, n {%) 4 (9.8) 33 {80.5) 2 {49} 249 oo e e}
Selerotherapy, n (%) 3{1.8} 139 (84.8) 17 {10.4) 4 (2.4} 1 (0.6} oo
Embolization, n (%) 0 {0} 10 {76.9) 3 {23.1} 0 o {0 (s3]
Laser, n (%) G {0 6 (85.6} 1 {14.3) 0 {0 oo 00
Conservative treatment, 0 {%) 3{5.1} 35 {60.3) 17 {29.3) 1 (17 1L 1{1.7)
Overalt, n (%) 7 {3.2; 173 {79.4} 31 {14.2) 4 {1.8} 2 {09 1 {05}
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Abstract The International Society for the Study of
Vascular Anomalies (ISSVA) classification is becoming
the international standard classification system for vascular
tumors and vascular malformations. The ISSVA classifi-
cation strictly distinguishes vascular tumors (neoplastic
lesions) from vascular malformations (non-neoplastic
lesions) based on whether there is a proliferation of vas-
cular endothelial cells present, and it is an extremely useful
classification system for determining therapeutic measures.
For vascular tumors, it is clinically significant in terms of
discriminating infantile hemangioma and rapidly involut-
ing congenital hemangioma, which are expected to spon-
taneously regress, from other vascular tumors requiring
treatment. Needless to say, clinical courses are important
for diagnosis, and it is also important for radiologists to
understand imaging findings on vascular tumors because
such tumors have unique findings on diagnostic images. In
this paper, vascular tumors are classified based on the
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Introduction

Vascular tumors and malformations may occur at any site
in the body, and various specialists from different fields
treat them depending on the location of occurrence. Tra-
ditionally, different names have been applied in describing
these lesions, resulting in confusion. In the WHO classifi-
cation, two sections are related to vascular tumors and
malformations: “bone and soft tissue tumors” and “skin
tumors” (Tables 1, 2) [1]. The term “hemangioma” in
these descriptions includes both vascular neoplasms and
malformations in the WHO classification.
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Table 1 WHO classification of vascular tumors of soft tissue and
bone

Benign Hemangiomas

Synovial hemangioma

Intramuscular angioma

Venous hemangioma

Arteriovenous malformation/hemangioma
Epithelioid hemangioma
Angiomatosis
Lymphangioma
Intermediate Kaposiform hemangioendothelioma
Retiform hemangioendothelioma
Papillary intralymphatic angioendothelioma
Composite hemangioendothelioma
Kaposi sarcoma
Pseudomyogenic hemangioendothelioma
Other intermediate vascular neoplasms
Malignant Epithelioid hemangioendothelioma

Angiosarcoma of soft tissue

Table 2 WHO classification of vascular and lymphatic tumors of
skin

Vascular tumors Hemangioma of infancy

Cherry hemangioma

Sinusoidal hemangioma

Hobnail hemangioma

Glomeruloid hemangioma

Microvenular hemangioma

Angiolymphoid hyperplasia with eosinophilia
Spindle cell hemangioma

Tufted angioma

Bacillary angiomatosis

Reactive angioendotheliomatosis

Verrucous hemangioma

Pyogenic granuloma

Cavernous hemangioma

Angiokeratomas

Arteriovenous hemangioma

Cutaneous angiosarcoma

Lymphatic tumors Lymphangioma circumscriptum
Progressive lymphangioma
Lymphangiomatosis

In recent years, the ISSVA classification, in which
vascular tumors are distinguished from vascular malfor-
mations, is gaining traction as the international standard.
This classification system distinguishes between vascular
tumors and vascular malformations based on whether
neoplastic proliferation of vascular endothelial cells is
present (i.e. vascular tumors are defined as those having

@ Springer

neoplastic proliferation while vascular malformations lack
neoplastic proliferation) (Table 3) [2].

Several recent review articles have focused on vascular
anomalies, because their diagnosis and treatment has pro-
gressed with the advent of new. drug therapies such as
propranolol and sirolimus. However, these articles include
breadth without depth, detailing vascular anomalies over-
all, including neoplasms and malformations. To the best of
our knowledge, no pictorial essay has simply focused on
the clinical and imaging features of vascular neoplasms
based on the ISSVA classification. This paper outlines the
clinical and imaging features of vascular tumors in soft
tissues based on the ISSVA classification. We also com-
pare and contrast the ISSVA classification with the clas-
sical classification systems, including the latest WHO
classification.

ISSVA classification versus classical classification
systems

In the WHO classification of tumors of soft tissue and bone
(4th edition, 2013), “hemangiomas” include synovial
hemangioma, intramuscular angioma, venous hemangioma
and arteriovenous hemangioma. They assert that these
“hemangiomas” are likely vascular malformations and that
the early presentation/congenital nature and pathologic
architectural features of “lymphangioma” favor a develop-
mental malformation. On the other hand, the WHO classi-
fication of tumors of pathology and genetics of skin tumors
(3rd edition, 2006) asserts that the term “cavernous he-
mangiomas” was erroneously considered neoplastic, when
in reality it is a vascular malformation, and “lymphangi-
oma” is either a vascular malformation or a neoplasm. Thus,
the term “hemangioma” and “lymphangioma” may refer to
either vascular malformations or vascular neoplasms in the
latest WHO classifications.

In contrast, the ISSVA classification (1996) is simpler,
emphasizing the presence or absence of neoplastic cells (i.e.,
tumor or malformation). Thus, “venous malformation” refers
to a venous vascular anomaly without neoplastic cells and
corresponds approximately to “cavernous hemangioma”,
“venous hemangioma” and “intramuscular hemangioma” in
the WHO classification; “capillary malformation” corre-
sponds approximately to “port-wine stain”, “hemangioma
simplex”, and “angiokeratoma” in the WHO classification;
and “lymphatic malformation” corresponds approximately to
“cystic hygroma” and “cavernous lymphangioma” in the
WHO classification. Mixed vascular lesions are represented as
well, with “arteriovenous malformation” in the ISSVA clas-
sification corresponding to “arteriovenous hemangioma” in
the WHO classification. “Infantile hemangioma” and “con-
genital hemangioma” in the ISSVA classification corresponds
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Table 3 ISSVA classification
of vascular tumors and
malformations

Vascular tumors

Vascular malforrnattons

Infantile hemangiomas

Congenital hemangiomas (RICH and
NICH)

Tufted angioma
Kaposiform hemangioendothelioma
Spindle cell hemangioendothelioma

Other, rare hemangioendotheliomas
(epithelioid, composite, retiform,

- Slow-flow '

Caprllary malformatron (6]
Port- wme starn :

Telangiectasia
Anglokeratoma .

Venous malformauon VM) -
Common sporadrc (VM)

polymorphous, Dabska tumor,

lymphangioendotheliomatosis, etc.)

Dermatologic acquired vascular tumors

(pyogenic granuloma, targetoid
hemangioma, glomeruloid
hemangioma, microvenular
hemangioma, etc.)

Bean synd.rome :
Familial cutaneous and mucosal
, ;"Venous malformation (VMCM)
Glomuvenous malformation (GVM)
: (Glornangloma)
Maffuccr syndrome
Lymphanc malformatlon M)
Arterial malformatlon (AM)
Artenovenous ﬁstula (AVF)
: Artenovenous malformatlon (AVM)
CVM CLM LVM CLVM
"iAVM LM, CM AVM

" Fast-flow

, 'Complex-combined

Table 4 ISSVA classification versus classrca] classrﬁcanon i '

ISSVA classrﬁeatron : k

“Classical class1ﬁcatron (mcludmg WHO
i classrﬁcatlon)

Vascular tomors : e
Infantile ;henla"ngioma ; Strawberry mark (Chen'y hemangloma)

-y ! Hemanglorna of mfancy

o o ' Caplllary hemangloma :

Congenital beman'glorna Strawberry mark (Cherry hemangmma)

b Hemangroma of infancy

R : ,Caprllary hernanglorna :

Vascular malformauon (ngh ﬁow) g

Artenovenous e
malformauon (AVM)

Vascular rnalformatron (Slow ﬂow)

Artenovenous hemangroma

Venous malformatron i ~Cavernous hemangroma

(VM) i Venous hemangzoma L
: Intramuscular hemangloma .

Caplllary malformatlon k ~Port wme stam

(CM) . Hemangloma srmplex s
’ ,Angrokeratoma '
Lyrnphatie Lymphangioma, cysue hygrorna,

malformation (LM) cavernous lymphangioma

approximately to “strawberry mark”, “hemangioma of
infancy” and “capillary hemangioma” in the WHO classifi-
cation (Table 4).

Infantrle hemangloma (IH)

Infantlle hemangroma is the most common bemgn tumor in
neonates and 1nfants Ithasa charactenstlc clinical course in
which it raprdly grows after birth (several days t0 a few
weeks after brrth) until 12—18 months of age, and then
slowly regresses over several years. The former iscalled “the
prohferatrve ‘phase” and the latter i is called ¢ ‘the mvolutmg
phase.” It is commonly known asa‘ strawberry mark,” the
term tsed in the WHO classrﬁcatlon I-Irstopathologrcally, it
haracterized by } posrtlve glucose transporter~l (GLUT—l)
stamlng Although superﬁcral lesions are dlagnosed easrly,‘
dlagnostrc 1mag1ng is required for lesrons in deep tissues and
mtractable alarmmg hernang ma 1nvolvmg the orbrt or the
esprratory tract. Interest in this disease has recently
increased because it has been reported that beta blockers are
h1ghly effectlve agamst IH [3]. : e
Imagmg ﬁndmgs are drfferent between the prohferatrve
phase and the mvolutrng phase [4] In the prohferatrve
phase, the patholo ical findings are the prolrferatron of
vascular endotheha cells and the lobulated mass of tissues, -
whrch results na sharply margrnated hypervascular mass
radi 0 graphrca y Low to hrgh echogen1c1ty are observed on.
ultrasou nd i 1mages and arterial blood flow is seen on color
Doppler images (Frg la) On MRI IHs are well—crrcum«
scribed, lobulated masses with isointensity or low mtensny
on T1-weighted images (Fig. 1b) and relatively uniform
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<« Fig. 1 Infantile hemangioma in the proliferative phase on the cheek

of a 13-month-old boy. b Axial T1-weighted MR image shows a well-
defined mass, isointense to muscle (arrows). ¢ Coronal fat-saturated
T2-weighted MR image of the neck shows high intensity to muscle
with flow voids: (arrows). a Color Doppler US demonstrates arterial
flow within a mass

high intensity, with flow voids reflecting arterial blood
flow on T2-weighted images and fat suppressed (ES)
T2-weighted images (Fig. 1c). On contrast-enhanced MRI,
there is vivid staining in the early phase and the staining is
maintained until the delayed phase. In the involuting phase,
vascular endothelial cells pathologically decrease through
apoptosis and are then replaced by fibro-fatty tissues.
Reflecting this, decreased arterial blood flow and fat dis-
placement are observed on images (Fig. 2).

Congenital hemangioma (CH)

Congenital hemangioma was first reported by Boon et al.
[5] in 1996 as IH-like lesions that presented the peak
proliferation or were regressing at birth. It is classified into
two types: rapidly involuting CH (RICH), which achieves a
complete regression by approximately 12-14 months after
birth, and non-involuting CH (NICH), which may partially

Fig. 2 Infantile hémangioma in the involuting phase on the right
mandible of a 2-year-old boy who received laser treatment. Axial T1-
weighted MR image shows a mass including loose fibrofatty tissue
(arrows)
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grow but does not regress. Unlike IH, immunostaining with Kaposrform hemangloendothehoma (KHE)/tufted
GLUT-1 is negatrve in vascular endothehal cells The angroma (TA) S
incidence of CH is:unknown but i is beheved to be low, and : ,
the incidence of NICH is beheved to be lower than that of - ~Kaposrform hemangloendothehoma was ﬁrst reported by
RICH. 1t is difficult to chmcally drstmgulsh between RICH , Zukerberg et al. [8] in 1993 as a Kapos s ‘sarcoma-like
and NICH at a given time pomt and it 1s 1mportant to" “tumor that occurred in infants. KHE has been reported to
monitor the clinical course , “occur in mfants at birth and aged 10 years and younger in
There have been f reports on 1mag1ng ﬁndmgs [6 7] b 'fmany cases, and reports on adult cases have been 1ncreas1ng
Imaging findings on CH are basmally srrmlar to those on ‘ ‘
IH, and arterial blood ﬂow is-also seen in the mass
(Fig. 3a—c). Unhke IH; CH tends to show,mhomogen ous
parenchyma in the mass Wlth poor marg on ultrasound

Fig. 3 Rapidly 1nvolutmg
congenital hemangloma (RICH)
involving the posterior cervical - -
region. a, b Sagittal-and axial
fetal MR images on single-shot
FSE sequence show well--
defined subcutaneous mass
(arrows) with flow VQidS‘
(arrowheads) at 29 weeks .
gestation. ¢ Color Doppler us
shows arterial flow in the mass.
The lesion demonstrated
significant involution in-
6 months :
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Fig. 4 Non-involuting congenital hemangioma (NICH)in the left sol mass isointense to muscle (arrows). e Coronal fat-saturated T2-
a A soft-tissue mass with reddish discoloration present since birthina - weighted MR image shows high intensity to muscle (arrows). f Axial
12-year-old boy. b US. shows ill-defined heterogencous plantar solid fat-satufated contrast-enhanced T1-weighted MR image shows vivid
mass (arrows). ¢ Color Doppler US shows hypervascular mass with . enhancement of the lesion (arrows). g Time-resolved MR angiogram
arterial flow. d Coronal T1-weighted MR image shows an ill-defined - shows prominent enhancement in the arterial phase (arrows)
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Fig. 5 Kaposiform h'emangiocndéthelioma in a 2-month-old boy

with Kasabach-Meritt syndrome. Axial contrast-enhanced CT image
shows an ill-defined mass with prominent enhancement in the arterial
phase (arrows) :

Fig. 6 Retiform hemangioendothelioma in a 42-year-old woman who p-

presented with left shoulder pain. She had undergone several surgical
operations for local recurmrence from childhood. a Coronal
T1-weighted MR image shows a slight, ill-defined mass near the
suprascapular notch, hyperintense to muscle (arrow). b Axial fat-
saturated T2-weighted MR image shows intermediate intensity to
muscle (arrow). ¢ Coronal contrast-enhanced T1-weighted MR image
shows a heterogeneous, ill-defined mass with proliferation of vascular
channels of peripheral area (arrows) :

imaging, and is considered to be the same lesion as angi-

oblastoma (Nakagawa) [10] in Japan. It is now believed

that KHE and TA cause Kasabach-Merritt syndrome [11].

On diagnostic imaging, it is characteristically seen as
hypervascular_ invasive tumors with poor margins [12]
(Fig. 5). On MRI, KHE/TA typically appears as ill-cir-
cumscribed masses with low or isointensity areas on T1-
weighted images and high intensity on T2-weighted ima-
ges. On contrast-enhanced MRI, it often shows inhomo-
geneous staining. Similar tendencies are observed on
ultrasound images, which show poorly-marginated hyper-
vascular lesions with low to high echogenicity.

Other, rare hemangioendotheliomas

Hemangioendothelioma is a vascular tumor of borderline
malignancy that develops from vascular endothelial cells,
and is positioned between hemangioma (benign) and
angiosarcoma (malignant). The subtypes include epitheli-
oid, retiform, composite, pseudomyogenic -and papillary
intralymphatic angioendothelioma. The assignment of the

@ Springer



782

Jpn J Radiol (2013) 31:775-785

Fig. 7 Pyogenic granuloma of the back in a 66-year-old man.
a Clinical image shows multiple reddish papules. b Axial TI-
weighted MR image shows a homogeneous mass isointense to muscle

term used for hemangioendothelioma was problematic
because it was used for different types, including ‘benign,
borderline malignant and malignant tumors, resulting in
confusion in the past. Now it is generally used to mean a
tumor of borderline mahgnancy, except for eplthellold
hemangioendothelioma. ,

Hemangioendothelioma mcludes superﬁc1a1 tumors that
occur on or under the skin and tumors that occur in deep
tissues such as muscles Each type has dlfferent 1mag1ng
findings in general [13].

Superﬁ(;lal lesions 1nv01ve th1cken1ng of the skm
and subcutaneous tlssues, and ‘often form localized
masses. Characteristics in lesions are non-specific.
Hemangioendothelioma shows moderate echogenicity
on ultrasound images. On MRI, the mass shows

@ Springer

(arrow). ¢ Axial fat-saturated T2-weighted MR image shows high
intensity to muscle (arrow). d Angiography shows ill-defined
prominent enhancement area (arrow)

isointensity on T1-weighted images and iso or high
intensity on T2-weighted images. The proliferation and
dilation of the vascular channels are not obvious in
many cases.

In contrast, deep lesions show obvious proliferation of
vascular components compared to other soft tissue masses,
and AV shunts are identifiable. On ultrasound images,
although the echogenicity of masses are various (low to
high echogenicity), bleeding is seen as a cystic change and
AV shunts are identified on color Doppler images. On
MRI, although they show non-specific findings of isoin-
tensity areas on T1-weighted images and high intensity
areas on T2-weighted images, an obvious enhancement is
seen in the early phase on MRI with gadolinium (Gd),
reflecting the proliferation of vascular channels (Fig. 6a—c).
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a

Fig. 8 Angiosarcoma of soft tissue in-a 50-year-old female in the ¢ Diffusion-weighted MR image demonstrates diffusion restriction
thigh. a Axial T1-weighted MR image shows a well-defined mass in (arrow). d, e Axial contrast-enhanced T1-weighted MR image shows
the hamstring, isointense to muscle (arrow).b Axial T2-weighted MR gradual enhancement from arterial phase (arrow) to venous phase
image shows a heterogeneous signal with flow voids. (arrows). (arrowheads) ‘
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Dermatologic acquired vascular tumors

These are vascular tumors that are skin lesions and are

rarely examined through diagnostic i nnagmg In this paper,

a description s prov1ded only on pyogemc granuloma,
which is sometnnes found as a subcutaneous mass:

Pyogenic granuloma Ay
Pyogenic granuloma was ﬁrst reported by Ifonéet and Dor

[14] in 1897. Despite its name, it is not a granuloma but a
vascular tumor. It is a protruded lesion with hemorrhagic

tendencies that occurs on the skin or mucosa. It often‘

causes ulcers to have a granulatlon tissue-like appearance
and it appears to bek pyogenic because of secondary
infections and exudative change; and for these reasons it is
named “pyogenic granuloma” [15]. The etiology is not
clear, and the involvement of local factors such as trauma,
infection, and chronic stimulation is suspected. Favorite
sites include the areas for cervicofacial and oral surgery
and for dermatology, but it sometimes occurs in the gas-
trointestinal tract or other sites. :

There are no detailed reports on. imaging findings.
Pyogenic granuloma is a sharply marginated mass with
slightly high echogenicity on ultrasound images, and shows
high flow on color Doppler images. On MRI, when com-
pared to the muscle, the mass shows isointensity on T1-
weighted images and high intensity on T2-weighted images
and FS-T2-weighted images (Fig. 7a—d). Some case reports
(including intravenous-variants) state that many pyogenic
granulomas -are generally highly enhanced in contrast
enhanced CT and MRI because they are vascular tumors
[16, 17].

Angiosarcoma of soft tissue

Angiosarcoma is a vascular tumor of high malignancy
involving vascular and lymphatic cellular elements and
often occurs on and under the cervicofacial skin in the
elderly [18]. Lesions in the skin account for 33 %, those in
the soft tissues account for 23 %, and those in the bones
account for 6 % of the total. Local recwrrences and
metastases are often observed and the most common site of
metastasis is the lung. The well-known “Stewart—Treves
syndrome” refers to an angiosarcoma, a rare complication
that forms as a result of chronic, long-standing lymphe-
dema in patients with breast cancer, who have had mas-
tectomy and/or radiotherapy.

On MR, it shows non-specific imaging findings of is-
ointensity on T1-weighted images and high intensity on
T2-weighted images and FS-T2-weighted images. The
mass shows prominent enhancement with Gd, and is
characterized by obvious vascular proliferation; in
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particular, vascular proliferation is often seen along the

periphery of such masses. Because of high tumor cellu-
‘ Ianty, d1ffus1on—we1ghted images generally show d1ffus1on
restnctxon [19] (Fig. 8a—e)
| Concflusion_,

‘Although vascular tumors ' are generally handled as sug-

gested by their traditional term, “hemangxoma , it is useful
to distinguish tumors requiring treatment from those that
are expected to spontaneously regress and only have to be
followed up, based on the ISSVA classification. It is
essential for radiologists to become familiar with clinical
and imaging ﬁndmgs on vascular tumors based on the IS-
SVA classlﬁcatlon
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