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The Experience of Non-surgical Treatment for Infantile Hepatic Hemangioendothelioma

So-Hyun Nam, M.D., Jeong-Ik Park, M.D., Dae-Yeon Kim, M.D.", Seong-Chul Kim, M.D.!, In-Koo Kim, M.D."

Department of Surgery, Inje University Haeundae Paik Hospital, Busan,
'Department of Surgery, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: Hepatic hemangioendothelioma (HET) is a rare benign vascular tumor in infants. The clinical
manifestations are variable from asymptomatic to life-threatening heart failure or Kasabach-Merritt syndrome (KM
SD). We report our non-surgical treatment experience for infantile HET.

Methods: We analyzed 15 infants (5 males, 10 females) of HET retrospectively, from January 1989 to December
2007.

Results: All except 2 were full-term babies and median birth weight was 3,140 g. The median age at diagnosis
was 15 days of life (O~157 days). Three of 5 patients diagnosed prenatally presented heart failure symptoms
and the remaining 2 showed KM SD. Among 6 neonates, 3 showed cyanosis due to congestive heart failure.
Nine patients showed multiple nodules at both liver lobes. Three asymptomatic patients were followed with
radiologic examinations, thus HETs regressed spontaneously in two and decreased in one. Four cases that showed
hepatomegaly or increase in size of subcutaneous hemangioma, were treated with prednisolone. All patients
improved from tumor related symptoms and tumor size decreased. Four patients (2 patients of heart failure, 1
with rapid progressive hepatomegaly and 1 with congenital heart disease) received interferon- @. Among them,
3 showed regression of tumor and the remaining 1 showed decrease of tumor size. Two patients who suffered
from severe heart failure received prednisolone and interferon- @, and then recovered. In the 2 patients with
KM SD, we tried hepatic artery embolization with medical treatment. One survived but the other is not followed
after failure of embolization.

Conclusion: We experienced that many patients who had clinical symptoms associated with HET very early in

their life treated with an aggressive nonsurgical treatment in symptomatic patients showed favorable outcome.
(J Korean Surg Soc 2010;79:399-404)

Key Words: Infantile hepatic hemangioendothelioma, Neonate liver tumor, Kasabach-Merritt syndrome
Z4 Bof, dloje] AVBUTIE, Mo} B, Kassbach-Merrite S5

)

A4 20104 49 169, AAEAY 120104 79 269 =

VA ZJeel, A4 £ FH2E 3881

L
® 138-736, AN A-gopd 2|3} 74 EslA whAE
Tel: 02-3010-3961, Fax: 02-474-9027
E-mail: kimdy @amc.seoul.kr

399



J Korean Surg Soc. Vol. 79, No. 5

400

1109J0p [e1doS TE[NOIUSAOLIE TOWIWOD = (JSAV?, ‘A[OHIUAA JYFL 1[I0

aanop = AYOd, ‘KyderSouosenin

DSy ‘dn yrom

‘sisouals Arevowtnd = Sy

n/m . ‘urjordorey-eydre = JJv ! ‘SIsouSeIp = X(Ix

SSEWI JOAT] DS [EI0] 00L°€L wd L[ o[3urs 18Ky 0 I1SH'e S, 6€ 4 S
Koueroyop wInd Jo n/m Suung 00L'LE RICA oidpnur yrog 19 006°¢ I,6¢€ d 1
eworSueway ddnnur upys ‘sisouek) YN odnny oldpnur yrog LT 0p0'c S.0p d €1
SSeWl IoAI[ ‘DS [e1R] VN oy odnnur ysry S 068°C z.8¢ d 4!
eworSuewey ofdpnur upg £ CICHA oidpnur ylog SL orI'e o N 11
UOISUQISIP [eUIWOPqY 009°TT ordnmy oidnnur ylog LST 010°C 9,1¢ d 01
QuIq 1oyye sKep O] e UONBUIWEXD 10Ad] Surm(y VN wd 9'¢ o[3urs 8Ty w 0S6°C €,6€ d 6
SSEUW IoAI] DS [e1ed 00L‘by ud 9 ojSurs Sy 0 009°¢ 8¢ N 8
#+8d dSAV? ‘| A¥OQ jo dn pom Suung 43 wo '] d[surs 3Ry 4 001°€ €.1% d L
A[eSoworpies ‘sisoue£) 061°¢ RICHA oidpnur yog 0¢ 001°¢ 9,6¢ N 9
SISOueAD) 000°LT wo 9 o[3urs Jysry ST 00+°¢ 6¢ N S
ssewr [euaredns ‘SN [e1Rg VN aidump aidynur ylog b 06T°C 6¢ d ¥
uoisnygo Tepreonad 79 A[edoworeday SN [e1Rd 000°TST aidnmp oidpmur ylog 0 8L9°¢ T.9¢ W €
SuniwoA JuoLNOY VN wo 9] ous o] 3 00€°€ of 4 z
Aesowotpied % euowmaud jo  n/m Supng £0S oidnnN spdpnur ylog 6 006°¢ 6¢ d I
(1p/3u) (3) wSrom () o3e
uoneyuasaxd Teurur JZ1 Al X JIopud ‘0
. ENe) dav IS IS ®) »a g [euonEIson) PD - N
BWOIYIOpU0ISuBwaY onedoy o[UBJUI JO SONSLIAOBIRYD [BIIUI]) °] J[qe],
O T g 0 gl WOl NOR R g Hom oo oS R PHEGFTPRENRPF NRRI T
oNe Mo g o &W PR o W ool Lo TR o o =R HT N N ¥R i o a3 X ol
o= B - MO A o T Mo X S = o R BORE OB ko= B B
,.MUMLo.r,ulmeﬂi zomvm nA_.L,ﬂ/lwwo o:! ﬂu . 8 8 ou B 3zTH1yr|x_1_t ok JOHMA Mﬁtkmm
%m%mm#o,ﬁﬂwwz.ﬂ% %%%ﬂrﬁﬂa% %ﬂz_ﬁAHW%W%mﬁaﬁ%M%
T REIF O pEE T T N . oo o e R
= < el e =5 — o noX B X
5 = = fo X . X T A Q No T oo B T 3
Hmm%%ﬂ%ﬂ%wmi M@M?%ﬂ%%aﬁ %Wlorﬂ@ﬂwmwﬂi%i%w%
F o0 = o = 3 s = S O = ) - oy
DO ! Ny = &.E TR oﬁE o I e .Hor :.L — 0 " Hr —_ =o T XL o z_o K0 N O#E A = &0
FETLPO LRT D e Ao X 9 N o R TR o R P E
%LtMW%EmﬁEMﬁvﬂﬂﬁo =1 %ﬂi”%mwwmﬁmww 2 ﬂ@.u%ﬁ.ﬁ@owuﬁhwﬂo%%w
o o R 7 oo T SIRC) > = ko o M9 T T o~ o £y
ﬁﬁw.ﬁc.,woaiéwmwﬂd.o_ﬁm Jlonmwﬁﬁ%axﬁomﬁ moo#,momzﬂwmﬂmrﬂowﬂwwwhﬂnﬁa
T ~— —_ [\l Pl B o =~
%%%WWW%%W%WM W@ur«%@ﬂr%%ﬂ TEpE AT gep g™
— _ . —_ [— o
LT EEzER _gpah @ SoleP¥Rid @ TrxrxizBiglmooo b
i T I R S T omop B B ow W I S I e
mﬂ@ﬂ%%%%ﬂﬂ%% mTuJAL%ﬂz%@ %,mmmﬂ%meyﬂl%ﬁ%w
I G S G i - T nemT A I IR S A B A I
BT gy RO T A e PR o BN R g BT %P55~d®%ar.o%qﬁm
= o e oA X o POW ol u:rvu - = o Wu = = o Mo Zn T o =
B o E I B T W X ol = =2 P9 X % N e B e A R =)
PORHET LY T Ty - KXERg L E NE e S L LR e
oF m X — N 8 _ < o0 oF m R o~ oV — = 23 e o= b T W X
M c T =y &5 I R FTadexdeehpls
op A of 5 %o = o Ao T S wH P T M TR -y 3B B g ) . 5= No
do me i F Ne o7 v R Y N oo X RGO R Mo oF g o B WP AT R WS T TR



dn SpoM = n/m P -UOIOHANL = » -NAT . ‘QWOIPUAS JLION-Yoeqesey] = dS M | “omnyrey yreay oAnsafuod = JHD«

paseardeq ON ON ow 7 :Sox ON ON SSeW IOAI] ‘DS Teled ST
uorsseISoy OoN ON ON ON ON Kouarorjep U Jo n/m Suung y1
paseado(g ON ON ow ¢ SOx ON OoN eworsuewoy o[dpnuwr up[s ‘sisoues) €1
ssol N/q [1eJ :sax ON ON Sox Sox SSeW IAAI] DS Te1ed 1
pasearddd OoN ON ow ¢ :S9X ON OoN eworSueway J[dnmu ups 11
pasearddd ON ON oul ¢ S9X ON OoN UOISUQJSIP [BUIWIOPqY o1
paseardaq ON ON ON ON ON YuIq 1) SAep (] 1B UONBUNUEXd IOAQ) Sumng 6
paseardog OoN ow 7 Sox ON ON OoN SSeW IOAT] ‘DS TeIed 8
uorsseISoy ON ow 9 SOX ON ON oN Sd ‘dSAV? ‘Ad0d jo n/m Suung L
paseardog ON ow 9 :S9X ow 7 :S9X ON SOX AeSoworpIed ‘sisouek)) 9
pasearddd ON oul § S9X ouw ] :S9X ON SOX SIsoueA)) S
paseardad SSQ00NS 1SAX ouwr J :S9X ON SOX SOX ssew [euareidns (DgN [e10] ¥
uorssaI3oy OoN our G S9X ON ON SO uorsnyje Terpreouad ym AJeoworedoy ‘Hgn [eI0g €
uorsseISoy OoN ON ON ON OoN SUNIWoA JULIINdSY z
UoISsAZNY ON ow | :S9X ON ON SOA K[eSoworpies 29 euownaud jo mz\a Suung 1
uonezrjoqurg L P °NAI ploJe1s 1 as W3 +dHO
asuodsay uonejuasaxd [eurur)) ON
JuduneaI], swo)dwAs pojeroossy

So-Hyun Nam, et al : Non-surgical Treatment for Infantile Hepatic Hemangioendothelioma 401

osuodsar pue Ajujepows juounean pue swojdwAs [edwurd AL ‘g

=
=

=
i

T MR TN R G OW W 0 T E 00 N F H g 90 T 0 o xR0 R T oMo T G A oo o0 Mo M RN
= R T FEXNDT o M PT D N a B o Moy kN E R N ST T MR o * o=
Eya - T 5 . oy T oMo & = .1;|,_ n n A No = BT B 2 & e} 5
G T - i L O T~ B S e A i S TR S S B I S SV - W O s
FPRFXT amaT PR YET e o w XT Ry WE g N TR T Y ) o
n,mo,m_lofouT‘.__/.‘_ ow_,_ﬂﬂ.._fxﬁx_o#:.*gw ,nﬂzfom.ol‘oldﬂooaaﬂﬁﬁdﬂrx_*oﬂ]&ﬂ.:luotd;WﬂMMﬂroM‘_tﬂm,...ul
2R xR  Mrsxgagxery pgijobiepsf 2w Y88y ow T o
=T FRITHERE G 2% e hmghe TRy NEP R X o
S H P ET TSN F LBl O ow g P Wy By o 2R R
iy X = % o\ o) X0 A o) oA P X N
m%ﬁnﬂ,NWNML_ML_L%&EE”&%% RN T s R S A e - W AR T A R i
-t SR N e @ma%ﬂd%ﬁﬁﬂ%ﬁ%ﬂ@%gm%;o%blw%ﬂ
mmoﬂ._oaotm_mﬂrﬂu]ﬂ],d{zﬂmﬂ T N o 10 .__.4 - o| 3% g6udd|oo WHT]zoE oo~
Lt%M“Jmo%ﬂu%mu,mo%%mMﬂAT Qr%%%mm,%%ﬁw.mMEOMET&OﬁMAUWﬁ.%%WMi
o B/ — ) - S = 0 o j—
T o ,.ﬂ‘_‘mﬁi\r&oﬂLﬁo]oiﬁrmﬂ d..ma OLEMMzTcﬂU,Wﬁ%LNOENECVi of ® — ¥ 5 v
L N U R M.Wii%%ﬁiﬂhﬁ%éaVMmﬂowﬁﬂ%ar.%%%
woR A oM T D N o X N LT R e w2 o X R o X 2o 2w W < i = Mo
I I = g = nog W g T B
EpEY e sy s m s b SEERTNETTESY  ITE
lefoﬂvﬂ <) B Jcis <~y T ORM oy 0 - 2 o X = = M N o
B omoF oo X oF Mo S g N o E 3 N LT S8y T 2 EEpe g T T
A . A ST B 1 B TR R fi A2 n_AIWcaEa”_ .5 —y B O I3 Mo
R e o w T oy =N oamwunlldrﬂwu“Wﬂ%E1drlo of © @ No = B o M0 ouk
e m o xEP T gt P T PN ®e P L " 8RB R
TP EE N g2 s o R@ P B s bty OG0 R H ol TR TR Iy BT
= = o T mo TS AN N ﬂ_ﬁu,mﬂ..ﬁ —~ oo = W R o oo .E].m\J ol 1t K
~X LHzTio ‘.m‘looz,lﬂnﬂ]r._?.,.ro.lmm%]i_‘77ot o o DG T & g 2 5
..;1_ = W TR ~n 3 &o z.#o o ..w 30 40 PN = sy O ﬂ WL W .er .*o* fe) g S < )
A RN S S o Moo ®m R e 2 o N B U e oA B e T T HE M S GN oo m B
2% T N TR Hoo0 T M AT 2R R g HAYRT T PUETTE o TR



J Korean Surg Soc. Vol. 79, No. 5

402

4r

7} Aol &7 Hlvh3,12,16) AFH

Bo
N

2 Holrjr}

2 2H|Zo|EE Folsir] Fel

[=P=-Y¢]
206 —

jﬂ
Ao ARZ AEHEa

hs

o

1

=
L

%082 2QA7F A

Al 2
=

Nfo

of b2 Fakgla

=
= F

z9E

=
[¢]

]

A
o

Hol|m (16,19)

% 5 qleh@IsIs) A7) B A

sF3iet.

=
o

7

)

)
Mo

bei co}7]ol
% 9 e

ER
[}

o

=2 X

AR AAE

e

ZFEA

|

3z
ar
v

[e}

193 cH(Table 2).

)
(e

|

[e}
v

%
=

oEE AE

o] Aestrh(s)

3} 7y Ag

=
°©

Mo
)
2

ﬁo
~

i

e

X

ol %

3

3]

A%, 998 A, AR

90%0l| o] &t} (7,12,20) Bk
2]

T ArhU32D
g oz A ZolE ewa} QEHE ¢

[e)

7%k 1ol whe} o2 F4E 8
‘%L

bk ) e,

dg=]

3271

~

REEEEN

2 Bl 1

2]

o

HHEIE 3

=
k=t

o

=
=

HREIOREES
th(3,7) AlAo}7] ol

3z
AL

&

L8

kil

1

=

7] wliEell AIRHA] vho]

2
T

1
=

=)

Z ojztellA] T ol uHAEH, 85% AL

o Fell %< uk
o= 4 7] )
8% ol ol

o

7

o

"
gk

}ﬂ_

=
o

S
=

\=]
> /;\Z‘l—r;ﬁl_

(s RN
AT

o] thekslAl A=

] Foleh(8)

%
oy
~

o=k

pe]

ke
gk

At

o

ghobar e A
=R

[e]

A YA ekt
ofsl= 7142

oA e ol =7t FAIS AA

[e]

T

2
=4

&)

Aol A= A

Q3 Aol 7 Bl vt I3

£33} Fof 7|7

~E| 20| £} ) o) A 2ol

a4 ghet. b, A

H o
Eis

s Ze] X2 Aol o3, A A4,

1

o3 A4

L

ghgo] glaL, 40%0l14 S TAS 71

ow (24) 2Bl Zo| =7} RN Fu 9]

t}.(4,6,22) o]

Ri8

3

A
=

(<]

s} 7
oK

o

o
o

X
=

=z
T

Bl 13 cmol] ©]

=)
Aoz BawQrh,13) ke YllA A

T

oll(2,14)

=]

s

2 03 cm

S

7
s} A4 Fe vl

| Aolgla, 6897t thibAlel A
7] o)

=
o

o
3]
=
, A7) 59 ¢34k technetium
=g

}

‘_CH

<

[e]

-+

Fope) 4

=

1714l A 674

F

[e]

o2 4 A Qlvh.(9-11) Becker®} Heitler(12)9] E
= o= A vl

Feb(2,15-17) &

ZFz9o
A=

}

2]
2

o

ato]] wpEw 32%7}

SE

Rl
urd A% 12700l A 1870 Lol 2X Al H o2 F 5w
al

Va

7747 ek

+474
2 olg

k=
=



So-Hyun Nam, et al : Non-surgical Treatment for Infantile Hepatic Hemangioendothelioma 403

old7t &3l 9rk(25) FAHQ L R0l = X o
SA de A4S EZd=yEE S 2 (pulse ther-
apy)olit B HAE-a & +

23} =0 2 wElZg ey

o A-&3t Kt 9lom (21)
eI - @ &} vincristine7}A] Fojsto] AFgt Felx W
3= Ak 26) N E- o = 3 WA £ FA T o] F,

ojuf AlAol7| o] Fgo] WrdH 47k AAl A2 73%ell

2 3 5] o]

Zo= As & 7 A ARA S S-S ke A
7} 0% 27 o] F Anko] A o] £7E Bl
AL Aol WA E Zhe] Fokell tisl) A FA AFH
B o] Hash X8 WS Ao} stk A Al
Agket, o gk 7 9ol AH|ZolEu) QEHZ- ¢ S A
slo] X85 A& ZAA = o AA otk AAES
AP0 ZE FAo] whEst gal FollA] Tha|div £ 5
ok, I8 el 71 58 Hole Au|d F4o] o wdll
T ZHZo|Ee 2R £2AHS S g AU, AF
A9 Fo] FutElo] 3F Fetolu HAZ 55 Kol
Aol ABHAIE-a¢ & Folst] £ ZHE A& F 9
At T FAE A Folsto] e FE R Q3 Babge wt
3

AslA] okokeh. AFA | dg x589} A 7
of gk A=2Ql oFF AEPoRE F¢go] £
Kasabach-Merrit =31+ 19 3R A = 2 E
HAFH 0 MAE-E A E3l] o1} Al Aolof| A A%

Ag AA7L 71€8 o2 A ggter, g FofollA

o
e
>0

i
x 8 oo
X2 &

2 o &

i

Fopoz BAeE Fule Aus Zo] 44 shokeh. 4
A& ol T 723 HAAAAAL FRALe] 22
i Aew Hol, 2elzolEr} QlEls|E-o Sl oF 4
27h AR% ol¥olE ASHoR Yy How A

o
y

<)
ek
ofN
o
offt
=

o} Algk A1XA 3} Kasabach-Merrit =
HAW 1789 A QA HAIE- o WA Ee] & g0l 5]
A Fehn, P AN B 4 A 27l A
weisle Aoz F4eka Uk
Q172 Bl AR5l & & gl

F4 Aol A AAe}7]6] Fogol

Py
lo

o
(o]

s

lo,
Nrﬁliz

o N
=
A
ofN
o
—

N
ek
rJ
)
ofN
oy
o
[
o
e
ox

N %o
N
N

o rlot
of
o
o
>,
2
=
o
=3

B}

¢

fr oxt
o
o
-
&
=
)
of
o
S

o

2 32

ofN & £
ofN
[
to,
F™
0

ML ot d
oy
P
i
ufe
>
%0,
32
o

fot g
&
=
offt
=3
_l>'

29
i

e i lo o
ot
[

e
)
N
-
N
-
ofr
Roest

oo
o
S
Ko

=

rlr o

A%
ok
-

ru

odote] I EL vl 24 F 0|2 A7)l A

gk
=
X,
olN
ox
wo
<
o
o)
(o
i)
o>
z
rN
2
sk
=
N
4
R
i

W
=
fu
o,
Iy
ko
o
re
An
)
e
Q
o
r:'-
=
2

32
oft °
O
=

S
i

°
—d
of\
M o2 N o

o

ro
I
a4
oy
s
rT
(o
fru
frt
off\
zo rlo
2
o,

X0
32
ud
SRR
ru
=
i)
)
R
ki
)

[, [‘_E,
olo
o
Pl
)
T T

ko

aoofN & ¢
o%
o
o
o
nE
o
e,
fo
rok
o,
P -
2
&
iy
N
N
i
il
K
)
_?_‘

REFERENCES

1) Dehner LP, Ishak KG. Vascular tumors of the liver in infants
and children. A study of 30 cases and review of the literature.
Arch Pathol 1971;92:101-11.

Stanley P, Gates GF, Eto RT, Miller SW. Hepatic cavernous
hemangiomas and hemangioendotheliomas in infancy. AJR
Am ] Roentgenol 1977;129:317-21.

Dachman AH, Lichtenstein JE, Friedman AC, Hartman DS.
Infantile hemangioendothelioma of the liver: a radiologic-

2

~

3

=

pathologic-clinical correlation. AJR Am J Roentgenol 1983;
140:1091-6.

4) Kwon HJ, Moon SB, Park KW, Jung SE. Infantile hepatic he-
mangioendothelioma: seventeen years of experience at a single
center. J Korean Assoc Pediatr Surg 2008;14:134-43.

5) Kim JH, Park YK, Choi CR, Lee C. A case report of he-
mangioendothelioma of the liver in an infant. J Korean Surg



404 J Korean Surg Soc. Vol. 79, No. 5

Soc 1968;10:519-22.

6) Daller JA, Bueno J, Gutierrez J, Dvorchik I, Towbin RB,
Dickman PS, et al. Hepatic hemangioendothelioma: clinical
experience and management strategy. J Pediatr Surg 1999;34:
98-105.

7) Jackson C, Greene HL, O’Neill J, Kirchner S. Hepatic
hemangioendothelioma. Angiographic appearance and apparent
prednisone responsiveness. Am J Dis Child 1977;131:74-7.

8) Jung HJ, Yu JE, Pai KS, Ahn MS, Jung WC, Park MS, et
al. Giant neonatal hemangioendothelioma of the liver diag-
nosed by 99mTc-RBC scintigraphy. J Korean Soc Neonatol
2005;12:105-11.

9) Roos JE, Pfiffner R, Stallmach T, Stuckmann G, Marincek B,
Willi U. Infantile hemangioendothelioma. Radiographics 2003;
23:1649-55.

10) Zenge JP, Fenton L, Lovell MA, Grover TR. Case report: in-
fantile hemangioendothelioma. Curr Opin Pediatr 2002;14:99-
102.

11) Nguyen L, Shandling B, Ein S, Stephens C. Hepatic he-
mangioma in childhood: medical management or surgical man-
agement? J Pediatr Surg 1982;17:576-9.

12) Becker JM, Heitler MS. Hepatic hemangioendotheliomas in
infancy. Surg Gynecol Obstet 1989;168:189-200.

13) Selby DM, Stocker JT, Waclawiw MA, Hitchcock CL, Ishak
KG. Infantile hemangioendothelioma of the liver. Hepatology
1994;20:39-45.

14) Kim KU, Yoo SY, Cho MY. Two cases of infantile he-
mangioendothelioma of the liver. Korean J Gastroenterol 1993;
25:1356-61.

15) Holcomb GW 3rd, O’Neill JA Jr, Mahboubi S, Bishop HC.
Experience with hepatic hemangioendothelioma in infancy and
childhood. J Pediatr Surg 1988;23:661-6.

16) Goo JM, Kim WS, Kim IO, Yoon CH, Yeon KM, Choi CG.
Infantile hemangioendothelioma of liver. J Korean Radiol Soc
1993;29:547-52.

17) Lucaya J, Enriquez G, Amat L, Gonzalez-Rivero MA.
Computed tomography of infantile hepatic hemangioendo-
thelioma. AJR Am J Roentgenol 1985;144:821-6.

18) Kim JS, Moon SK, Yoon HS, Lee TS. A case of infantile he-
mangioendothelioma of the liver treated with hepatic emboli-

zation and lobectomy. Korean J Pediatr 2005;48:660-4.

19) Weinreb JC, Cohen JM, Armstrong E, Smith T. Imaging the
pediatric liver: MRI and CT. AJR Am J Roentgenol 1986;
147:785-90.

20) Woltering MC, Robben S, Egeler RM. Hepatic hemangioendo-
thelioma of infancy: treatment with interferon alpha. J Pediatr
Gastroenterol Nutr 1997;24:348-51.

21) Park EA, Seo JW, Lee SW, Choi HY, Lee SJ. Infantile he-
mangioendothelioma treated with high dose methylprednisolone
pulse therapy. J Korean Med Sci 2001;16:127-9.

22) van der Meijs BB, Merks JH, de Haan TR, Tabbers MM, van
Rijn RR. Neonatal hepatic haemangioendothelioma: treatment
options and dilemmas. Pediatr Radiol 2009;39:277-81.

23) Touloukian RJ. Hepatic hemangioendothelioma during infancy:
pathology, diagnosis and treatment with prednisone. Pediatrics
1970;45:71-6.

24) Zweifach BW, Shorr E, Black MM. The influence of the adre-

nal cortex on behavior of terminal vascular bed. Ann N Y

Acad Sci 1953;56:626-33.

Rocchini AP, Rosenthal A, Issenberg HJ, Nadas AS. Hepatic

hemangioendothelioma: — hemodynamic

treatment. Pediatrics 1976;57:131-5.

26) Yoon HS, Lee JH, Moon HN, Seo JJ, Im HJ, Goo HW.
Successful treatment of retroperitoneal infantile hemangio-
endothelioma with Kasabach-Merritt syndrome using steroid,

25

~

observations  and

alpha-interferon, and vincristine. J Pediatr Hematol Oncol
2009;31:952-4.

27) Fok TF, Chan MS, Metreweli C, Ng PC, Yeung CK, Li AK.
Hepatic haemangioendothelioma presenting with early heart
failure in a newborn: treatment with hepatic artery emboliza-
tion and interferon. Acta Paediatr 1996;85:1373-5.

28) Friesel R, Komoriya A, Maciag T. Inhibition of endothelial
cell proliferation by gamma-interferon. J Cell Biol 1987;104:
689-96.

29) Folkman J. Successful treatment of an angiogenic disease. N
Engl J Med 1989;320:1211-2.

30) Fellows KE, Hoffer FA, Markowitz RI, O’Neill JA IJr.
Multiple collaterals to hepatic infantile hemangioendothelio-
mas and arteriovenous malformations: effect on embolization.
Radiology 1991;181:813-8.



