Pediatric Cardiology and Cardiac Surgery 33(3): 241-246 (2017)

ERIERE

(REEZIME 72 2 U 7o B3 m MBI E RRAE I 5
23 IR IR Lo U TR 2RI
BHT—T )V a A )VER 2 it T LTz 1]

F 0, A, R B, L R Y
Y REA LR AS T R N LR ER R R
2 AT LHEA T R N OISR

Coil Embolization for Multiple Pulmonary Arteriovenous Malformations
in a Patient with Hereditary Hemorrhagic Telangiectasia
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We report a case of a 13-year-old girl with multiple pulmonary arteriovenous malformations (PAVM) associated
with hereditary hemorrhagic telangiectasia (HHT) type 1. The feeding artery diameter of all PAVMs was less
than 3mm, but the patient presented with hypoxemia. Therefore, we performed coil embolization for the large
lesion until oxygenation was improved. A feeding artery of PAVM that exceeds 3mm in diameter should be
treated because it has an increased risk of serious cerebral complications. With progress of tools such as detach-
able microcoils and vascular plugs, we need to examine adaptation of treatment of PAVM with feeders smaller
than 3mm in every case. HHT is an autosomal-dominant disease caused by mutations in five to six genes. HHT
may lead to early diagnosis of PAVM in cases with a family history by conducting a screening test. In particular,
HHT type 1 has a high incidence of the complication of multiple PAVMs. Careful follow-up and prevention of
complications by appropriate treatment intervention are important.
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EARE I PE B i SR 9RAE  (hereditary hemor-
rhagic telangiectasia: HHT) &, # 0 & 9 & i,
KRR - B2 RS OB/ S Hhak, Pl s w7 2 R &
L, BREOEEEEZT2HEETHS. GF (15~
30%) ICHiBE R (pulmonary arteriovenous mal-
formation: PAVM) Z & L, (KBEZRIMAE, &7 PPk
&7 & O A DHEDERIENH % Y. 1D
BRI AT —TIVERINTTH O, @E R ABIR
& 3mm BLE, BRERO & O FEMPEENT ADNE X
nNzeanTE ™. FABNRK3mm AifD PAVM
KB L T BIHEDMY, RERNIREILRICHES &
BHEDY X 71N, T34 A0SR £ BIREEIS
DIFIFIEN > TETE D, RIS CTBEST AD
BENBXSCE>TETVS Y. PAVM ICEKT
B REB R IMEIC K B fEIK I F A% = I FHBE U ARRAEIIC
HELTWN EENDB O S, Fild, ERERD
0 HHT IS APF L7 ABIIRES 3 mm K D 2 FE 1%
PAVM I h U TIERIHETT, BOHEY A7 DRz H
IS, FENZNEEZ BNSIRA K DRI
DOUBEEFEAEL U T Z21T7 5 TEfl 2 1858 L 72D T
W9 5.

REB 13 5%, R
RREE @ Wl AN, (2R ME 2 2RI Y B 2 5272
URGIRAT AL, R FMREIC T HHT type 1 Wi h
Te. SN IME AT EORIERKBEENRD 5N TV
FCENSEBODRATY —Z Y TRED DY
2 UTe. RIEEE, KHBGE) < O EMIEHLE,
ORI EHIME D HHT 2K L7z. SpO, 93% &
I SR IMIE 2 GRS T2 Te D RIAE & D 3 % PAVM 72 BE
PEMgEET > < X b0 I— (Transthoracic contrast
echocardiography: TTCE) Tld7x<ids CT (Fig. 2a)
Z T U251 PAVM OZBNICE > 7z, PAVM I3
INE 1 AROFANEINR & TR IRDY) &9 2 Hifl
BICIABINREE 3mm Kifi CHHTeMEXTDT 71
AMNH[BE &M E Nzt a1 )V ERMT (coil embo-
lization: CE) 7 g1l LAEEMIC T AR 2o Tz,
BXfERE @ Kl s L
KE&E (Fig. D AROFRRZESD, K754 DM
& 16 2 Sl « MBI ERIRET T O SR I 72 38
Wiz, hfi7d ENG B AR E TRESNARRICE
WTHIST HHT ORZliL7a-> T b.

fifi © ENG:Gly206ValfsX138 (dup584_614 (31nt:
AGTGGCGGCCGCGTACTCCAGCCTTGGTCCG)
ex5)

H—O

I @
e

v B 50

2
R

Fig. 1

= IV

v

1

1
Jreee

2 6 7
p
Il Puimonary arteriovenous malformation %/ Cerebral arteriovenous malformation -:':

Recurrent epistaxis

7
9 = Pulmonary arteriovenous malformation + Recurrent epistaxiss CB = Cerebral arteriovenous malformation + Recurrent epistaxiss

= Cerebral arteriovenous malformation E @ = Recurrent epistaxis

Family pedigree. The generation number of this case is the V-4

Patient’s elder sister has an ENG mutation(arrow) and she had a diagnosis of HHT for the first time in this family line.
Clinical phenotypes are designated within pedigree symbols.
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ABREFIRAE © & 157.8cm, 1A 45.3kg. SpO, 93%
(room air) & {KEERIMIENTED 5 NIz DI VERF DI
Weiti7s EDOHEIERIERD SNahofe. DELET
MEE B E N> 7z, KB GE) « BERO B/ E
LA RAGED BNz,

Table 1 Laboratory data on admission

WBC 5100/uL TP 7.4g/dL

RBC 5.04 x10%uL Alb 4.5g/dL

Hb 14.9g/dL AST 23U/L

Ht 43.7% ALT 16 U/L

PIt 25.4x10%uL LDH 213U/L
BUN 11.8mg/dL

PT (INR) 1.03 Cr 0.50mg/dL

APTT 31.7sec CRP 0.00mg/dL
BNP 7.2pg/mL

pH 7.32

pCO, 44mmHg

pO, 70mmHg

HCO3 22.7mEq/L

BE —3.5mmol/L

SO, 93

a

Fig. 2 Contrast-enhanced computed tomography (CT)

ABERERRR | MEMRE (Table 1) TIREEFRZ
L. ML > 7> (Fig. 2b) TldOMFsEE 43%,
i HEF IS O s e e R Tz

DA T—TIVRERTEE | SO MIHREER N
ThifT L7z,

fEIAREE 17/7 (10) mmHg & il i1 3R 7 -
7z,

Fe i i B ARG 5 (Fig. 2¢, ) ICTCT & AERD
PAVM 7=t U7z, i S8R & 2 AL, L Dl Bl
M2 ARLL L OMEIRICTRAT 5 EMUTH -7z, K
TRRRA X DIEIC CE Z2 T LTz, CEIGFEAMICHE
NEOMAMELETHETS L L, A~
2134 )V Micrus™microcoils (J&J, Codman) @
PRESIDIO & T framing, DELTAMAXX IC C filling
1o TER U (Fig. 3). A7 — 7 VIGHEH
TMHRDZNWIESSIKEDIHA T ) a—Ta v hT—
7 )l OPTIMO 6F (Tokai Medical) Z1{#f, Z D1t
AR LTl a7 5 4F (Terumo) & PROWLER
SELECT PLUS45° (J&J, Codman) & CZE L&

(S5 0 o

(a) and Chest X-ray (b) which were performed as an initial PAVMs screening examination, Pulmonary angiography (PA)
which was performed at the time of coil embolization. A frontal view of the right selective pulmonary artery angiogram (c),
A lateral view of the left selective pulmonary artery angiogram (d).
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Fig. 3 Coil embolization of a PAVM

Simple type PAVM at Sb of left lung. (a) before embolization. (b) after embolization. Angiogram shows good occlusion,

without flow through the PAVM.

Fig. 4 The Reperfusion of PAVMs and the regrowth of untreated PAVMs were not identified in follow-up

CT performed at six months after embolization

Embolic coil presents a blue image. Draining veins have disappeared.
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FEFET% SpO, 98% (room air) DUWEMNMEFSN,
12 125547 PAVM O ABIIRTE (& 1.5 mm AHifi T H
D, MEER - HEETOT7 72 AERHEE PR LK T &
L.

RS EICTHIT L7+ —7 v 7 CT Tl
CE O MHER, 5817 PAVM D5 KIGFESD 5 izh -
7z (Fig. 4). flitg 1 %0 U7z Rl ClE B RIL DX R
EESFEHL TV S.

z =

PAVM 3k B2 I JRAR U 72 MBI IR & iR A8 5
BWEd A MEDRE THS. WELRIZERNEDE
Z2Lb0, HOBIRBEROEZEKT 2EDHDH
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%. PAVM i3 Z D8 5T, 238, CEAMEICH
o, REED D HA, MR OEENS Y.
C DIMFE O ¥ O 7= DR A EM M K72 /T E 75
W e SRR IR B N UIF5GIHEZ T ST
T Eihb.

RO & U TR ZMAE SN T 2 3 E B A AE
& Rz EDIEIRRETHEDBIAENH % 554, 3mm LY
FOWMABREZET 2HEEMETE5NS. 3mm L
L OWMABIRREZH T 250, BERATHRR S DHE
M 30~40%IC R 5N B & DL & h BRI /T
ADLEEND L ENTED, ZHEMEREZICBNTIZE
SICEFDERENET DL ENTWVS 7Y,
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72 & DIREGHE L DIRIEIL N > TETHD, JE
BN CTai BN AN R EINE X IHICE->TETY
%9,

ASEFNE A RIEIRD R MR R MFENRD 5D Z
F1E PAVM TH O, R ABIIREEE 3 mm Al D fH A
ThoTh, FERET, BOHEY A7 OEZE HINIC
M2 T 7o, EEGEI & Il Uz s, (KR
ZELTWZ e DEKENZ S BHHEDY X7 H
MWW T &, HHTIZfES PAVM Th D BREMNTIHE
DK TREENC LICHD. AR 244 %
T EWEPIEDR & x5 T LBV ORHNIE R
W, ATHERRIRZS T N T OERM Z il T L 7ERNc B0
THER G~15%), HIFWEDILK (8~18%),
TR (05~2%) HRH LN L WG, )
[6] TTCE I TREMETH - TIERNC BT 5 £ DR
D5 BIC 12%IFEFHEIS L HHME Y HEND L
HHT 125 PAVM G FHAFIIC EIE R DIEHESNT A e B
TBHIENEZLNS. FZOMFRIIES BHHE,
BIROME, BANNRELEZET 20ENH S V.

ChEDOEEY, Fkald, BHEILOUEEERE
OOFHEL LEHREN S VWEEZ DNEIHEX DIE
IR DBEENE SN D E ThigzTT-o 7z,

PAVM O ZERRAMT 1 1EH 155 IR DR, HERO T
iKY TH%. CEICKZHIERODERE LTHA
BRI EZVIRZE, WHRIME IS LT oversize 04
IRVMEBIC K B AT 7a e, HH S OFEED 1om
LILEONETOEBRZEDNEF NS P, o
TOMEHHIIFRABIRE 3mm UL FOSREICBNTEH
HEROERERZ EEZBNS. LI RIRLEDE
RELTIEES « EETT 7 ADWARETH BT L &
L, AR BITHENZ 2LV TER, FO®BEA
BRE CERT S i E L., HENTORBEICHEL
TV EEZBN5 6 AZIEKT % PRESIDO I T

Table 2 Summary of embolized PAVM

framing 2175 C & TREFGERDVIETH D, a1
WA DR E U TIEDOERD 120%H1#%E L <
(ZREED 200% AditiZ2 AL Ui & T AEMD WP
REICTHEIRE CH > Tz, FTHEIRD K S W
BEDORAEMNNEVEEIE A VROV X7 hiE
<, TOXSBGEITEZXYEHEGENIC THEFIC
anchoring TE 5N TOAANHEZITH T L &L
To. 5 S8 MM DEERRICER L T 1 KDAWRATIRT
OREZRAT>T2h, ZOMIZT N THERN K D FiEnlfE
THOAIHEE KT TETVS (Table 2).
AREFICHBNTIEETOT 72 A, MERKD
CE 7R U727, ilt Tl& vascular plug O M2
RIMENEL AEND K ICHE->TB Y. L3
PRSP ABIIRIE DK E IR/ S EXGIRAITIL T
TeT IS ADFRE BELNCE 2 LER D,
KIATEHNC B THRETTREE S —DDRiE L
T, KEEHEMIER KT PAVM T& HHEAERIE KL,
KIREINE AT ) == TREZITOIRIRICES T &
MTCETEILHBEEZD. PAVM D 30~40% D
I HHT el % >

HHT O#ZWilk, 2000 4125 E 717z Curagao crite-
ria ICBWTC, (DRI EMIM, QR - fED
MERE, GIEAER (HmDOEHIC X5 7E0HL
BOIMENLR, Wi« [ - B FREHERED, (49—
FELINO HHT RGN D 5.
INH4DDORHEHDS S, 3 DU LEDH B LHEED
Wi, 2 Db ZHLEEE, 1HHOATIEZRI Lz,
LENTWS Y. AERICE TR TR LTS
W SHEERBWICE STz, £/ HHT DK E LT
B FEARNMER SN TE D HHT O 80%1& ENG i
AT K % HHT type 1 & ACVRLI E{n FA 5
IC& % HHT type 21C kB DM DS Y. LI
PAVM (3 HHT type 1 ICZ{B®SENS. AIEHE,

Location of PVM

Diameter of sac (Feeding artery)

Embolic coil

Lt S8: @ Complex type

@ 5.8%X3.5mm (1.9mm)
12.5%X7.2mm (1.9mm)

@ Simple type
Lt S5: simple type
Rt S1: simple type 10.0X3.9mm (1.9mm)

Rt S6: simple type 6.0x4.2mm (1.3mm)

® 10.8X7.9mm ((1) 2.5mm, (2) 2.3mm)

@M #1 12mmx40cm
#2 10mmx40cm, 8mmx35cm
(2) #2 6mmx25cm, 5mmx20cm
@ #2 7mmx33cm, 4mmX15cm, 3SmmX12cm
#1 13mmXx43cm
#2 10mmXx40cm X2, 8mmXx35cm, 4mmXxX15mm
#1 8mmx30cm
#2 5mmx20cm, 4mmXx15cm, 3mmXx12cm
#1 8mmx30cm
#2 8mmx3bcm

#1: PRESIDO, #2: DELTAMAXX
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fi7N ENG a7 AR ZRD Tz b, Al
TAFIC K % HHT type 1 TH 2T & FllEhiz

ENG Bfn 7l &~ 7 A% VoMt CldmiE N v
ETV 2T DIIE & N IR O B GG C B
NS, MEFAICHEE 2RI REED R ENT
W3 14).

PAVM iZ WS NDEBHICB N T, WEDKE
& GREFAREOREIC X > TER - AHERZ 2 LS
%9, LA LMD, HHT ICAHT 202 3H%
IFBEMTIEIRZET 22 eh 5, FHIZKD L
nweanz s,

ASERF]TUE CTIC THEEZ W35 & CIREE T3 DR
EEESTH, KOKEETEREDH W VREE LT
TTCE B% 5. ARG DIREIC X > T grade 77EIA
BREINTHED, HHTOR IV —=VF, T4+0—=7
BT low grade DY E I3 G IHEDERRFEDE LN
LOWELH O, BEHEICOHMICEEHTHS &
Hbnz 9 HHT ORGREZH %5 E 3Rk
ICHEPRFTAM, 7SIVAFAFT A RY—, TTCEICTAY
V==V TREEITO T ENRIARZKICBEN DL
EZ BN, WABIRE 3mm KD PAVM I 51>
TEEPHEDY A 713H 0, RHC HHTIZfES PAVM
DELEIFZFRMUNL L, BENIEMTRICEET S
EERGIHEZRT VA7 E@ER EEALNET L
M5, JEBNCIS U@ a0 W, K O RN &G
ANEENS.

F:

TINA ZADHERIT B, WABIAREE 3 mm KD K
DINEWVPAVM I LT E R A I 7 — T VR
BHA[RETH 5. HHT ICADT 256, KEMIGER
ThbH, FHHZW, BURGENAZITOEEZGH
JEOTHICESH DT EHRYITHS.
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