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A Case of Diffuse Pulmonary Arteriovenous Malformationss Successfully Treated by
Percutaneous Transcatheter Embolization with Sacrifice of
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We report the case of a 14-year-old girl with diffuse pulmonary arteriovenous malformations (PAVM) associated
with mutations of the endoglin (ENG) gene (p. Alal60del, c.479_481 delCTG; ex4). She was diagnosed at 9 years
of age and had undergone percutaneous transcatheter embolization (TCE) five times since the diagnosis. However,
the effects were limited. Initial oxygen saturation after coil embolization was over 90%, gradually falling to 80%
after every treatment. With diffuse PAVM, embolization of the fistulas or feeding vessels still leaves a chance for
enlargement of another feeding vessel. Enlarged feeding vessels increase fistula inflow and consequently induce
PAVM development and hypoxia. We considered this as the cause of the repeated hypoxemia. Because emboliza-
tion of the fistulas alone did not seem sufficient to interrupt the blood supply, we decided to perform coil embo-
lizations and sacrifice normal pulmonary artery trees. Occluding normal pulmonary arteries is known to reduce
pulmonary capillary beds and can induce pulmonary arterial hypertension. However, to improve hypoxemia, we
considered that TCE with sacrifice of normal pulmonary arteries would be necessary. Repeated TCE brought about
a good clinical course without pulmonary artery pressure elevation. TCE with sacrifice of normal pulmonary ar-
teries may offer a promising and effective choice of treatment in some cases of PAVM. It is necessary to pay close
attention to the development of pulmonary arterial hypertension in long-term follow-up.
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BRI I EA AR & I iR 3 L i B ot 5 PR 72
MEFICWE L, EEERZIZKT 2 50 & E
ETH D, BsEHmPEEMImEIRLE (hereditary
hemorrhagic telangiectasia: HHT) (& Ifi@iifliciEh &
RICEWT BT LM NTED, REERMIE, w75
PEEROERIEN D 2 V. B I ORIUE SRS A
T—TICKBBMOOAIIERTHZD, IBHRICHER:
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RSN, TAFRICEE U e mflifio XU F A%
FBEAREOFERNC BT, ERAZEYEC L TaAf
IVEERRIN 72 it T U7e. W& E e i ifil - 0D #8728
% T & s ARBERIMAE D SGE 215 T —Ef 2 725k L
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N, &4k, ABEHEE, MYIRGEZHITTENTVS.
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LMLz, D%, BR A T Endoglin E 1z
TR (p. Alal60del, c.479_481 delCTG; ex4) 15
T 2B B EERAE Td % T LAV L
fe. BWILIE, HT—T IS & B a4 )VERE 5 1
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HE 154.0cm (—0.58D), {k# 42.2kg (—1.1SD),
ki 36.0°C, JR#H 80/57, Ifi/E 109/74mmHg, WF-T%
#14/77, SpO, 76~81% (room air) & {KME R MiE
RSz, FIVERHC R & M 2 R T T
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FAHILsh o7z, B, RIIZIRE TR BiEZ230
fe. i b Siz#0R L TH 0, EHEimcEMif
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1ffikR#E (Table 1) Tl& Hb 16.8g/dL & ZilfiE%
R, BNP X 64pg/mL L IEH TH-oTz. ML >~
7 U EETIROOMER L 42% ORI IR o Tz

Table 1 Laboratory data on admission

WBC 5300 Jul TP 7.2 g/dL
RBC 5.89 x10%uL  Alb 43 g/dL
Hb 16.8 g/dL AST 25 U/L
Hct 51.6 % ALT 12 u/L
Plt 15.9 x10%uL  BUN 8 mg/dL
Cr 0.62 mg/dL
PT (INR) 1.03 Na 143 mEg/L
APTT 27.2 sec K 4.0 mEg/L
Fib 280 mg/dL Cl 109 mEq/L
Ca 9.4 mg/dL
pH 7.428 CRP <0.05 mg/dL
pCO, 27.4 mmHg
pO, 48 mmHg BNP 6.4 pg/mL
HCO3 18.1 mEq/L
BE -6 mmol/L
sO, 85 %
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e ez Uiz, E£7z, MEhiRE 18/12 (15)
mmHg, fiZ/E 25/4mmHg & EFIIFED RN 2.
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10 AATD O A VR ZBIM U Tz, a1 VIR ETT
ik, BEIARIE, SpO, DK T, MEDZ L
KR LADNSHT Lz, TOFHIC XS SpO, DX
RO, MR OERZCR RS, ZRICHTTT S
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Fig. 1 Chest X-ray (A) and contrast-enhanced computed tomography (B) at the age of 9 years on initial
admission. Peripheral pulmonary angiography (C) showing one of the pulmonary arteriovenous mal-

formations and coil embolization (D).
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Fig. 2 Pulmonary angiography showing the diffuse pulmonary arteriovenous malformations in the left low-

er lobe over time (A-C), indicating the growth of the remaining fistulas. The enlarged views (D-F)

show the dotted-lined areas of each panel in the upper row.
Angiography was performed at the age of 9 (A and D), 11 (B and E), and 14 years (C and F).
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I X BWHEE OB IR, I - B - 0% - EhEEh
IREE), (49 —BEHELINORKKEIC HHT OKEREND %
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RFIC fEf T L 72 SEFAS LT MRI C U3 B iR 358 6D 7
o Te DV FE R SEEE N BR IH PR 5E D it RS & i
0, MEEOEICERN T S0 L PREN. Dk
(SRR U 72 BHA MRI C T 72 A S RRED T
ZWV. HHT QR E U TEIRFZERDERENTE
b, TN E TendoglinZ 31— K9 % ENG# it T,
Activin receptor-like kinase (ALK1) ZJI— F9 3%
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Tl& endoglin BWRIET %5 Llc K> TMENK ) E
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Fig. 3 Pulmonary angiography showing the diffuse pulmonary arteriovenous malformations in the right
lower lobe (A) and left lower lobe (B) and the chest X-ray after the fifth coil embolization (C). The coil
embolization with sacrifice of segmental arteries is shown in right lower lobe (D) and left lower lobe
(E), and chest X-ray after the seventh treatment (F).
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W, fEEE RS, S ORIl i EiE O FE
WKL CIREEICRBEA TN RERH B LEX
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