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A Congenital Giant Hepatic Hemangioendothelioma Treated with
Interferon- ¢ and Complete Tumor Resection

Min A Cho, M.D., Jae Eun Yu, M.D., Moon Sung Park, M.D., Jun Eun Park, M.D.,
Jeong Hong, M.D.” and Young Bae Kim, M.D."

Department of Pediatrics, Surgery’ and Pathology f,
Ajou University School of Medicine, Suwon, Korea

Infantile hepatic hemangioendotheliomas (IHHEs) are benign vascular tumors, but can be
associated with the life-threatening complications, such as congestive heart failure, dis-
seminated intravascular coagulation, and massive bleeding. Various therapeutic options have
been developed and the treatment response depends on the patient’s clinical status and the
nature of the lesion. In the case of a symptomatic IHHE, a non—invasive and precise diagnosis
should be performed promptly before the therapeutic method is chosen. Additionally, it should
be kept in mind that the residual lesions have malignant potential. We report a case of a
congenital giant IHHE that was successfully reduced in size by interferon—- ¢ and completely
removed by surgical tumor resection with a hepatic lobectomy. (J Korean Soc Neonatol

2008;15:183-189)
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Fig. 1. (A) Simple chest X-ray checked at 1 day of age reveals cardiomegaly,
(B) Simple abdomen X-ray of supine position shows marked hepatomegaly.
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Fig. 3. The coronal and axial images of the 99mTc—
RBC SPECT. (A) The early “blush” on the blood pool
at the periphery is seen at 5 minutes after injection
(thin arrow), (B) Delayed enhancement at the center
of the mass is demonstrated at 2 hours after injection
(thick arrow).

Fig. 2. Axial CT scan of 1 day-old girl. (A) Axial unenhanced CT scan demonstrates
the heterogenous attenuating area of the mass on right hepatic lobe (arrow), (B)
Contrast enhanced arterial phase image shows the nodular enhancement of the tumor
periphery and irregular engorgement on the interior area, (C) On two-hour delayed
venous phase image, the contrast was almost eliminated but small amount of
irregular enhancement persisted (arrowhead).
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At 21 days after IFNa injection

Fig. 4. The axial images of CT scans show the gradual changes of the mass in the course
of interferon alpha (IFN @) treatment. (A) The faint hyperattenuating area (thick arrow) and
tortuous enhancement of the mass shows no change at 21 days of IFN ¢ injection, (B) The
size of heterogenous density area (thin arrow) and interior enhancement is reduced, (C) The
conglomerate calcification (arrowhead) is seen and enhancement is confined to the periphery,
(D) Hepatomegaly is remarkably reduced and dystrophic calcification is more condensed but
enhancement persisted around the calcification (dotted arrow).

Fig. 5. Gross and microscopic appearance of infantile hemangioendothelioma. (A) Cut
surface of the resected right hepatic lobe shows an ill defined, irregular and whitish yellow
solid tumor with marked fibrosis and calcification, (B) Microscopic appearance of IHHE
shows the thin vascular channels with fibrotic stroma and intervening bile duct (arrow)
(original magnification, X 100; Masson trichrome stain), (C) Multiple vascular channels are
lined by a single layer of endothelial cells and fibrotic stroma (original magnification, X 200;
hematoxylin-eosin stain), (D) Multiple extramedullary hematopoiesis (arrowhead) occurred
inside of vascular channel (original magnification, * 200; hematoxylin—eosin stain), (E) Positive
immunoexpression of CD34 is lined the endothelial cells of vascular channels (original
magnification, X 200; Immunohistochemical staining with CD 34 antibody).

- 186 -



M&Mﬂﬁﬂoiﬂo}
ﬂL_/MH . 0 ~ 5
dsraifiiiifas
i#ﬂi@hﬂm_:h:.mﬂ} e T
%ﬂﬁﬂw%mﬂmoﬂwémeﬂ %a_miﬂ;ﬂm é%j
Mﬂoqu?_/q‘:ﬂooi Q&O,ZT 7Mﬂﬂ_|ElPLo€O Lz.ﬂoh‘gﬂ‘_‘ur]
%ﬁ;@@@tﬁom;ﬂnmq mafvn:;ow %Lwagmq@,zj
E,H%O%V%xi@nﬂ % numagﬂmon_xo wEE ZEL F oo
o M T g T LX B o x o oo xmmﬂ¢a_zg,ﬂ%oﬂaﬂ4
R ﬂﬂi&ulig B oo X ﬂﬂﬂﬁi Mo T E e ,uamo%mw 2
izii;?i? jzﬂi;qﬁmi;wiﬁf;_mm? >
) 01r1r ! o = = i =) ‘o_ o T w MAX |
Mooﬁavovom&@ﬂa;o;uw% domwﬂ1%ﬁmml%az@%ﬂm%ﬂ@owznmm =
T 77Mﬂ7 ]n_,.m],LILA JE&WEZOEER}_OZMﬂ}ﬂﬂHnTﬂﬁ«oLﬂﬂEﬁ o .mhn 0
&%%%5mmwmﬂww%@ ”onq@mcuﬁcﬂﬂmmalgmai@emmmmmMo
z_oﬂl%wW&MRTE%%QEQ %&mmoéonTBx T?%%ﬂﬂ@ﬂﬂi\ﬂ@mﬁwmm.wm ca
\Du ‘: ﬂ ‘:1_ m o n,.v % ‘ﬁ ] ﬂa &o o Z‘.* .EI ™N Zﬁ ‘:1_ ﬂlﬂnow R _EE PL umo‘ﬂl ﬂ_ol Z‘.* Erl ﬂﬁ‘m_ﬂﬂn,lq‘m.ﬂ ﬂyl | ‘IHHW‘M.H
.Elmm ﬂAOn_AImTRMEMEANrooTMaJ Eﬂﬂﬁldﬂﬂlﬂlﬂoﬂc‘.mloﬁduﬂMﬂﬁliéﬂlﬂ.,.ﬂe_..m_lo#eﬂaﬂn%.m_l
%%%7%a%mobﬁamﬂ;ﬁ%m%%wgmnow%éﬁxqeqana;mwa
- ﬂﬂLle.H lm}oaaéaa § * 2 D X nrufﬁ_wrr
mk:;omamfm@;%k%zﬂqmﬂiw@owo]ﬁqﬂaimljl@uw%@%%m@ %mlmz
vmn{ﬂquﬁ%7m@ﬁ;xﬂﬂm@uw%aaé%;%%;éJM@m%%%naﬂw@
[ i — ~ R [ TR o = )
HLsfww%ol»Rélﬂrﬂn?&?ﬂmﬂurwimﬂ&mse%m_ﬂéﬂmxoﬂ%@m@ﬂﬂmdr%
ﬂO%mQMHTEWMQE_AOMW@IWﬂOEo@IﬂMhpLiaﬂmﬂWﬂEﬁﬁaﬂﬂm‘wﬂfﬁm‘m_ﬂD
A Eﬂ&imﬂog%mmowwAwmﬂwg@%%ﬂﬂqwmw;aﬂm
—_— — R K —_ —_ T— —
SRETRERE ) ﬂ@wwgﬁ a_m,wwﬂo%%kﬂ&cwmva%wwﬂ
wim@imq,%%MA} {ga%gtaaﬁg@m%¢qmm7ﬁewg
ukz@ﬂ@ﬂménﬁmgﬂ aw;oﬂfﬁgsmvgw%tq
anaumwrioﬁ_:iC mmma} ﬂ%@iﬂﬂwﬁﬁpﬂ eI ¥
%Tio7o£51_l1rmMﬁloﬁﬂLM A R Amﬁ%ﬁlqu o ,m;ozo
moaTzo 3EWL0Mu1mﬂroutuomlngoh ﬂLsz.eQ ,o‘_i%uﬂe.m&o
.%%%x%%% ©E o gl ¢EJL%E = = )
T T ew LT or i BE R J A & ol
%ﬂz;ﬂo&ﬁﬂﬂ@ﬂ%mmwﬂ %w&y@%dﬂﬂﬂwfw%ﬂ
0
qwmmﬂorpvw@ﬂ@).oaocsfﬂﬂn moﬂd.ﬁimaﬁﬂ%ﬁ_mowrﬂ RGN
X ] o .L_.. , 0 ) o) = —
%%M@%ﬁ%g%zz%%%m ﬂg%ﬁ%a%EMEw%m 3T
T 9 A_l(f_ll\(\ By o]a =] ~ __oq:a
d.A,] No WXﬁ = B X & mm]aﬁszo = X Mo~ % o o
EM;MW%%E%W@%%ME § Eﬁ_wem;:wg%ww_&@ d%mﬂmomﬂm%
oo ¥ j w 3B NBE - o T o :
) oR ™ = 0 0 R o#LAon_AIUﬂB X' pOEmﬂ ﬂpE] ]mmuw
ﬁlﬂadﬂ_ﬁfmm_] s ™ .Ho%ﬁME z.ﬂola ﬂoﬂ,ﬂﬂ@, ‘M_W;da ~ = oovoﬂu,
a%armohmo%ﬂgMMG%@V% M ﬂ%i%ﬂoﬂom«Wﬂ%wwﬂw E%EEEEQH
marmmm%mwﬂm&wmﬂ%qﬁwu Mﬂ@u_f%@%ﬂ%ﬂm%A g@mﬂ;meﬂ_ewmo
IEﬂUrAx.oﬁﬂ).Alwwlmj%ﬂnoo ?%%WﬂE?%%%%m% mjmﬂﬂmoaouzo
‘.ml‘uroﬁ.WOA_.aﬂAﬂuq Zn;orrm‘ﬂﬂ n_,.mﬂiaHLd.ﬂila.murkivowo ;o_lﬂﬂn_,.mll il
ﬂﬂm“wM@ﬂﬁOra@amﬁﬁcmmmﬁﬂowf% ﬁ)%o%ﬂtudﬂmﬁuowwm&mﬁvd_ﬂmﬂm.woi f7wrmﬂmﬁﬁ
! 0 9 o ~ = 0T =
Edrﬂamﬂ%“owmiiormuwﬂmmo;%dr mﬂpmv@osdm_&mome@aEMEEMM%@MMHW?EW
S-S = T a9 = oy N ow X i it o 9 X =
B w ol T B wmsﬁﬂfxfxMMOM@@QL%&M@.@.%@{
BB omiWﬁﬂf77?umﬁﬂ]ﬂ __om,ud%%
Jo doSoﬁuraTﬂzoidLLﬁ,mlzgumtﬂotﬂqdr
ewj__olwﬂ urm_%>.1rﬂ1 Y Y %
Ew efﬁoﬂamﬁ%zagg TR T
Moz @o7ov7uﬁl§wﬁo€%arﬂa4
= Mo T q%muomm@@oaoﬁiﬁu
E%H%%{ﬂ%%%}y
W moqiiﬁ%
- i
= o

- 187 -



A,

7} A7) Agel o

S =
S

3 el wel 1-10 MU/m?Y/

[e)

sho} 24
]’ o

=}
il

R

A=)
1 g,

o

ol

HE KB
IFN ¢ & %9

3L
fou

4) MHC class I
el

5) =A% Al

ki3

O
2

1

gt

A

]

o]

R

57,659 ng/ mL

GRS P EREEC IR S

2MEAA = 3

e

w

ghzllo] o] A
AFP

SNEEE

J

8

R TETIC

=
=

2|

=
=

&)
=

s}

3L
fou

[S]

BEP

3L
ol

1

]
gl

5
T

Wtk Tel3 AT 494
sl ont oAl

2o YIAHE 3

o] ®357t 2

2 45 3ol Al 1
AFPL A

Woar

=
A
:Il
=
[e)
%
<)
Al
=
A=}
==
1}
-6
el
e

S T s WHT O B QLETTPE S
HMo A W o o Z g o TR 2 ol B B E kw0 N
M B oo ,_EATA&oWutotmoﬁ&oﬂoﬁom ,zTﬂﬂwﬂa\mMEo,% T Mo BB
O T OB o M R N0 g X A =
7 oo TN omo W oo = B % A e L e e
o ~ " T A i "
B PR ® =l T - o TR o B og BT g g X oz & T o
asﬂ&ﬁ@@%%ﬂl%&ﬁowmaog%oo__wﬂma%ﬂi%?ﬂﬂs
— = T | U e Y S0 ﬂﬂwﬁoﬁa‘dﬂﬂrm %W
m_vnqwmﬁg%%w“%%mMymom.m.ﬂﬂww%wmﬂoumﬂﬂmmwm%kd.,ﬂ%%
g L PER Rl TH SN T T aa R k2T om o P
R e S o B S IR AR A
O e e o= B oo Sl By LM =® N
T T by T 3 z N = < = I —p T Y
| JITLE o F Z ol = o ~ I 3 W o
< w0 o = RO .- o5z ORI T N oo ® 2 H oo No R o "B
L.‘_t‘w‘.m'L.LEo -~ <0 % WTEUJW W op _ Ao oo
e g E e PR S B g g g Ede _ _xEAP T
dnﬂmoUriﬁEo ,a%ozﬂiu Emmﬁ]leTo»mMﬁ.mMﬂn_wmoﬂon_/niﬂaaTw
mw%%ﬂﬁ%ﬂnurmwaﬂ%mﬂ%uﬂﬂ;ﬂmzfﬂ%ﬁumw%%mnﬂmﬁmi
g P B O w b
T I RAER R R r e IR es ET ISR T YT
Md S E T m e s g T e N w5 o
o O B = = T kT P N T x ooy oo ME o nopr YR
ﬁﬂﬁmN?J@%ﬂ%%ﬁ%ﬂ%%moﬂoamwAroﬂoawwﬁﬁwﬁwﬂmE@@
— B X —~ WS = o Noow= No 2 4 3= o = e X
N oy — 8 o = BN N < T Np Nome T o w s RCOop
R R I I N o -l Ol O O RN T T N - Sl
@ OE R S e NN RO R MR W o R | oW ST T e < o My oo TN T E o] Mo Fo o
Mﬁm Mmﬂ_mﬁﬁﬁ%%ﬂ%%ﬂg_ﬂ M%H%ﬁ%%uaﬂﬁﬂm%m.%mﬁ
MRS T XARTY R MT o YT T oo P oo Moo g
ﬂﬂmﬂwﬁuﬂﬂ@%mﬂM%ﬁwwﬂa%w ﬂﬂ%z%%%%ﬁ%ﬂwqﬁm%
T Mo S OLMoZteEEomﬂoﬁldnmoﬁoﬂw X0 oo Pzl H W T ;oqrﬂiomM.m. o
wE X bE sy DT e g ®E ﬂ%%m«%%z%@ﬂoﬂ%zﬁmﬂ
BEdlsregrlMeagreesl Naeuaas 2 "pR® 3y
PR LeErE IR w g X E R o g o S B gy e OB D
T TRl E Uy T 52 Hu XD IR P E N T
HEEw o  THLT e 0w R wlﬂﬁx%éﬁi%mﬂﬂ%.mﬁ
. = w oo KB T o RT _ g 2
S s Bo kST etL2T o0y L LR 30FECISR g
oﬂlﬂw.ﬁl?dim_ R S (R o A S B ®w 2T e B
® g N U MRy B e g IR ERTERT ST
P ET OREW L TRl e 2 s AReRTNE B wga LS
X Pplhme Pl 2 2 @ S F R o e B S T ] do o B
<RX | moR A o o T
T =0 gl Ho oo o B HORW Wm B oy T T o e R
%_?%Uruw_:Wrwlr%%ﬂﬂﬂmoﬁh%ﬂ%mﬂ Tl pn o sh T g el ®a
%oﬂm%umM‘/mﬂﬂﬂ@rw%V%u%ﬂ%mﬂ Moﬂa%ﬂiﬂozemwﬁmﬂiﬁaomﬁ%ﬂ,
FRA I AR S S R O SO NN HE T gX G5B SePE
of BN BB ST n TN BT g Toolppa Y I VE Bl o
Mg Tz fopmbgxcarmwf ) FFTLgwgE T wed oW
iﬂMﬁqm T E R R W E R PR R Lo T oW LR Y
T me T aPraptesap P o8 E pomoo oz B 42 8
7o Jo o & oy w B oap wk ok o RO R w0 o) %O A oW NQAWRT T EETTRREHESE

- 188 -



|
=

=

A

0]

=

References

1) Isaacs H Jr. Fetal and neonatal hepatic tumors. J
Pediatr Surg 2007;42:1797-803.

2) Koch M, Nielsen GP, Yoon SS. Malignant tumors

of blood vessels: angiosarcomas, hemangioendo-

theliomas, and hemangiopericytomas. J Surg Oncol
2008;97:321-9.

Daller JA, Bueno ], Gutierrez J, Dvorchik I, Towbin

RB, Dickman PS, et al. Hepatic hemangioendothe-

lioma: clinical experience and management strategy.

J Pediatr Surg 1999;34:98-105.

Warmann S, Bertram H, Kardorff R, Sasse M,

Hausdorf G, Fuchs J. Interventional treatment of

infantile hepatic hemangioendothelioma. ] Pediatr

Surg 2003;38:1177-81.

Sevinir B, Ozkan TB. Infantile hepatic hemangio-

endothelioma: clinical presentation and treatment.

Turk J Gastroenterol 2007;18:182-7.

North PE, Waner M, Buckmiller L, James CA,

Mihm MC Jr. Vascular tumors of infancy and child-

hood: beyond capillary hemangioma. Cardiovasc

Pathol 2006;15:303-17.

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

8) Sari N, Yalin B, Akyz C, Haliloglu M, Bykpamuku
M. Infantile hepatic hemangioendothelioma with
elevated serum alpha-fetoprotein. Pediatr Hematol
Oncol 2006;23:639-47.

9) Jo HJ, Yun KJ, Lee JK, Lee JS, Moon HB. Infantile
hemangioendothelioma of the liver. Brief case re-

3

N2

4

=

5

N

6

Nt

Alg Ad) AR 2l A E —

10)

11

12

13

14

15

16

17

18

19

20

189 -

)

=

N

=

)

)

-

<z

=

=

port. Korean ] Pathol 1997;31:586-8.

Nord KM, Kandel J, Lefkowitch JH, Lobritto SJ,
Morel KD, North PE, et al. Multiple cutaneous
infantile hemangiomas associated with hepatic an-
giosarcoma: case report and review of the litera-
ture. Pediatrics 2006;118:€907-13.

Park EA, Seo JW, Lee SW, Choi HY, Lee SJ. In-
fantile hemangioendothelioma treated with high
dose methylprednisolone pulse therapy. ] Korean
Med Sci 2001;16:127-9.

Meirowitz NB, Guzman ER, Underberg-Davis S],
Pellegrino JE, Vintzileos AM. Hepatic hemangioen-
dothelioma: prenatal sonographic findings and
evolution of the lesion. ] Clin Ultrasound 2000;28:
258-63.

Cerar A, Dolenc-Strazar ZD, Bartenjev D. Infantile
hemangioendothelioma of the liver in a neonate.
Immunohistochemical observations. Am J Surg
Pathol 1996;20:871-6.

MortelK], Vanzieleghem B, MortelB, Benoit Y, Ros
PR. Solitary hepatic infantile hemangioendothelioma:
dynamic gadolinium-enhanced MR imaging fin-
dings. Eur Radiol 2002;12:862-5.

Wu JT, Book L, Sudar K. Serum alpha fetoprotein
(AFP) levels in normal infants. Pediatr Res 1981;
15:50-2.

Deb G, Donfrancesco A, Ilari I, De Sio L, Milano
GM, Ghitti C, et al. Hemangioendothelioma: suc-
cessful therapy with interferon-alpha: a study in
Association with the Italian Pediatric Haematolo-
gy/Oncology Society (AIEOP). Med Pediatr Oncol
2002;38:118-9.

Woltering MC, Robben S, Egeler RM. Hepatic he-
mangioendothelioma of infancy: treatment with in-
terferon alpha. J Pediatr Gastroenterol Nutr 1997;24:
348-51.

Ferrantini M, Capone I, Belardelli F. Interferon—
alpha and cancer: mechanisms of action and new
perspectives of clinical use. Biochimie 2007;89:884~
93.

de la Hunt MN. Kasabach-Merritt syndrome: dan-
gers of interferon and successful treatment with
pentoxifylline. J Pediatr Surg 2006;41:€29-31.
Barlow CF, Priebe CJ, Mulliken ]JB, Barnes PD,
Mac Donald D, Folkman ], et al. Spastic diplegia
as a complication of interferon Alfa-2a treatment
of hemangiomas of infancy. ] Pediatr 1998;132:527-
30.



