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Portopulmonary hypertension and hepatopulmonary syndrome are distinctive diseases characterized by vaso-
constriction and vasodilation, respectively. To date, only a few cases coexisting both clinical states have been
reported. Here we present the Noonan syndrome patient with coexisting portopulmonary hypertension and
hepatopulmonary syndrome. In this case, the patient with Noonan syndrome was followed-up by cardiac ultra-
sonography for mild pulmonary stenosis and patent foramen ovale. After pulmonary stenosis and patent fora-
men ovale improved, pulmonary arterial hypertension and hepatopulmonary syndrome developed over a half
year. Coexisting portosystemic shunt was subsequently diagnosed. Administration of bosentan and sildenafil,
and home oxygen therapy improved subjective symptoms. On the other hand, the findings of echocardiography
had no change in estimated pulmonary arterial pressure. The existence of intrahepatic portal vein was confirmed
by liver biopsy and contrast enhanced computer tomography, which provided definitive diagnosis of “congenital
extrahepatic portosystemic shunt Type 2". After the ligation of portosystemic shunt, while pulmonary arterial
hypertension remained unchanged, liver function and exercise capacity improved six month after surgery. This
case is the first report that shows the ligation was conducted for treatment of congenital extrahepatic portosys-
temic shunt Type 2 with portopulmonary hypertention and hepatopulmonary syndrome, and provides highly
suggestive clinical course to establish a standard therapy for these rare complications coexisted.
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P9 iR fili &5 1fi £ 5iE (POPH: Portopulmonary hyper-
tension) & FfififERERE (HPS: Hepatopulmonary syn-
drome) 1, &BICHHRBICEHT S LNHSN,
PR DT THERFIIRDOFAZENBI G d 2 L EDb N T
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POPH I MIRIATEER > v > Mic Ko T, IFHRE#HHE
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e, Eiz, WEMMEENEEL LR AT
7z.

B - {AHE 9.4kg (—3.4SD), & 85cm (—4.8SD),
A 36.6°C, OMFI%X 115/min, Ifi/f 90/42mmHg, M
%% 30/min, SpO, 88% (Room Air), SpO,93-97%
(#E 7L/min 5 7). SAFTH L, PEREE, 20
We « BERERATRD O, WS e 2 IIREIC Levine 1
JEDUEIHMEE & 2 EOILRIAME B XTI & DT
HEZFRSD . Mg ZHE = T 2cm Tk U7z,
REFRR :

Mg A ALT W& 1E K #i PN 725 AST-NH; O |
5, Alb-T.cho AKX, MHREEFEH, /Mg 7238
7z (Table 1).

8 Xray @ DIERLE 53%. /o552 525, MM
BEREOWRES, FRIITEIRDOILEE, iy OF @M i
Zih Tz (Fig. 1a).

DB A, O 142/min & SEAR, A2,
V1D TRET V5, V6D S HESEGEIKO R %
iz (Fig. 1b).
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Table 1 Blood test at admission of hospital (Pre), and 6 months after ligation (Post)
Pre Post Unit Pre Post Unit Pre Post Unit

TP 5.7 6.7 g/dL Cho-E 151 265 IU/L CRP <0.1 <0.1 mg/dL
Alb 3.2 4.6 g/dL TG 61 128 mg/dL WBC 6300 6800 JuL
AST 54 20 1U/L T.Cho 104 165 mg/dL Plt. 9.9 14.4 10°/uL
ALT 20 7 1U/L UN 9 13 mg/dL PT (%) 58.4 85.8 %
CK 25 26 1U/L Cr 0.20 0.28 mg/dL HPT (%) 54.0 68.0 %
LDH 554 201 IU/L NH; 132 35 ugldL FDP 15 2 ugl/dL
Trpo-l  0.019 0.000 ng/dL | BNP 93.8 43.6 pg/mL | DD 5.4 0.6 ugldL
T.bill 1.4 0.4 mg/dL HANP 181 84.2 pg/mL KL-6 259 U/mL

AGA FiO,=1.0 Room air

PaCO, (mmHg) 32.6 26.3

Pa0, (mmHg) 248.0 57.7

Pre: at admission of hospital, Post: 6 months after ligation.
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Fig. 1 (a) Chest X-ray and (b) Electrocardiogram (ECG) at admission of hospital

(a) Cardio-Thoracic Ratio is 53%, protrusion of the left second arch is prominent and pulmonary hilum is enlarged.
(b) ECG revealed right ventricular hypertrophy, undetermined axis and large S wave at V4-5.

Wiz BRI 20mm T, PAERTO 9.7mm
E U TS MR L T e (Fig. 2). LLEOFT
RnD, W PAH 2l U7, iR OULARE
DOFOHRIC FRIZR L 1m/sec TH- . WE NS TR
KR~ A7z 51 % Wi © B2 IE 2589, Mk
ARG ¥ >~ MR- Iz,

MR O —iR e © R & MR B IR S v > b 21
BTz

JEES MRI R © IR ##IR S v > b ZRRo 7.
HAMARIEFE T E Ao 7 (Fig. 3a).

M6 MRI 2T @ T1 o i ¢ il S BRI & 555
iR, MIRAEER S v > F O RIC—8% L7z (Fig.
3b).

iR > F 757 ¢ @ k- BRI N, FREE
22.5% Cdh -7z (Fig. 4a).
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MEIYID ERZRD, MENREAIED RIS %
WZ D, PAH &Lz, A7 —T7 U T 02
5 N T PAP 3tz LA, NO Bkl CldoE
L7 -7z (Table2).
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Fig. 2 Diameter of main pulmonary valve measured by echocardiogram

Pulmonary valve dilated during 6 month. (a) 4 years and 2 months of age: 9.7mm (b) 4 years and 8 months of age:
19.7mm

Fig. 3 Portosystemic shunt from Abdominal MRI and a HIA lesion of Brain MRI

(a) Abdominal MRI (Fat sat. FIESTA) revealed portosystemic shunt from portal vein to left renal vein (white arrowhead)
and no intrahepatic portal vein. (b) Brain MRI (TTWI) showed high intensity areas in globus pallidus (white arrow).

Anterior Posterior Anterior Posterior

Fig. 4 Shunt Index by 99mTechnetium macroaggregated albumin perfusion lung scan

Extrapulmonary tracer distribution is observed in kidney (white arrowhead) and brain (white arrow). (a) Before ligation:
22.5%. (b) After ligation: 5.89%.
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Table 2 The results of right cardiac catheterization

Pressure (mmHg)

Saturation (%)

Room air
100% O, 0,+NO 30ppm 0, off Room air

svC 8 72.9
IVC 8 83.4
RA 8 77.9
RV out flow 64/EDP 5 74.8
PA main 63/28/43 53/24/37 54/26/39 66/34/49 74.7
PA left 64/23/42
PCWP 8
FA 93/51/70 89.3
sPp/sPs (mPp/mPs) 0.67 (0.61) 0.56 (0.52) 0.56 (0.55) 0.70 (0.70)
PVRI 260 dyne*sec*cm™®

SVC: Superior vena cava, IVC: Inferior vena cava, RA: Right Atrium, RV: Right Ventricle, PA: Pulmonary artery, FA: Femoral

artery, PVRI: Pulmonary Vascular Resistance Index.

Fig. 5 Three Dimension Computer Tomographic Angiography

(a) Before ligation, there is portosystemic shunt from portal vein to left renal vein (white arrowhead). (b) After ligation,
shunt flow was diminished and flow of intrahepatic portal vein was recovered (white arrow).
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H H ORI 2 17 221 PH Crisis Z58iE L7z, PAP
B XU sABP 60mmHg 17, SpO, 30 % 5 \DIK 7278
BIzh, 100% O, NO 7ppm Z—RFNIC{EA L, #
2T Pp/Ps 0.7~0.8 £ TUGEE LTz, 1537288 & i
R e L &I, NIREDVIVT 4 F IV 66X ES
T 4 IUADZETE « BE, XS 7 A FOBEMCX->T
NO il & EIRIGZeE Uiz, SaFRTIE£IC 24 FERY
OREBIRZTo 125 Z THRE L, ZD% PH Crisis
DT FE LTz,

ek, AFRSAEIX S L, /M, HEER, NH; &
IEHAE Uz (Table 1). PIARIETTHERE DA HLIEER

TV, iBEE CT Ty v OHEEHEEL
(Fig. 5b), 144 HIZHEAT L7 filfifis > F 2757 4 T
VRS 5.89% LN ¥ » MEE L Tz (Fig.
4b). Sp0O, & 96% (room air) & & L, HH LG
BITAICE > TW3a (NYHA/WHO Jifi & i e BE
SN ). —/fTPAHIZDW T, LITI—TK
SRPWIRIZIE & A E WD, BB R0 7 O i
2.5m/sec, PRIRIADE ZMiBIIR T 26 mmHg &
E TR <, MM TH hANP, BNP IZFEHIXWVT
BEL T3,

z £

AGEHE A% & O Noonan JEEEEIC & F L 72 PS,
PFO OFBBIRZ LT Wz, B 20 FIIRE
RS v > R EfT L, POPH MO HPS Z &1 L7z
HIREITH 5. FIFERICETRE T & B ERES
[FIRFICRRD Tz U HA B O, PAH 724 T7%% < HPS
DIHFRRE LTz,

POPH [ MRIETTEREICB# L7z PAH TH D, %
HICIEIBIRO FP AR & PNRRESE, PRI 72 72
B, RS MEEICEL L TV 5. R R IR
JERICZ UL, PO I ERE N D RS % <,
BRIRSY, B, MjE, KSOEREMESI CLEd
A HIGIDE, TIp FTER LT I—%2 Z 5 AT
ZWNT W% T EHEZ NV, S HPS 15PN it
EANME O U F AMILE & B IRE 2728, BRI
WIS v > MIC K B KEERIMIE & T T D PE
RSB Y. POPH DT, MIRATERS v~ k
i &> T, FHMEHEmMENGER - THB LY Rt
)Y (ET) 17% & OBEEFR A X 2 Mfifi e o IE-
MBS E L HEE TV B+ Y. KRIIC HPS Tl
MEPLEEN T NO pEA O L7, MmEILEA 1T
% ET2 DEHIC K b, FifaEMImE L)V ThiN
Ty Y IR E N, BRIMFEREEIC K SR
FEDEL B EEZBNTVS Y. DX S5IC POPH

& HPS EAK IR 2R REE Bl 2 R DR EBE X T H
378, WEOAMBIOWMEIIPEL >, LDkS
WCEHT 200, ZOREERIIHSHTIEEL.

K TEARSERN TEPIRAAIEER > v > DN HETT RO
HeHRHDT LZ2m%d %, T LT CEPS Type 21IC
POPH, HPS @i#&MW a0t LIzl RIEINTH 5.

BT A%, NICU AR S 740 —3NTH
o, HWAEROKRTTI—, Mk, A —REIC
BRI olz, 427 ATPS DIEFL 2GR L
FeRE R TOLT I—TEMBAROILKIZ A L, PIlRIE
EER ¥~ FITIZR DV TWARL. FOBEERMTM
IRIATEER S v > N DETTIEICHSEE L, HPS, POPH 7
SALE(L, AR A 5EEhAEE T & AAKBERMAEIR
WEEIT LI EHEIE NS, T NE TOMIRAKIEERS v
¥ FOJERIERE T E, e RMEMIRREEIC K 5 AR
FAMRPAZERE Z R & U7z 10 (RFEFED E DA BN T &
&, FRRICETEOREZ RET 55D LNk
(A

—75 CEPS DHi 13 3 5 NI 1 A0 T, PRk
TR v DS EEZ HD D LT HREND
% W CEPS\® HPS & U < {& POPH O & fif % &
X 18%FEEL TN T3 P A, HPS & POPH Difi
BENGOF U THIEBI ORMEHIIE & A E RV, 2014 I
B S 1E, CEPS22 6l 5 B 11 filic HPS =& L,
HPS & POPH O&HHHIZ 2B TH >z &G LTV
2 13).

T C T Noonan Ji i &£ A% CEPS, PAH, HPS O %¢
JEICH Z BB E BUIREND, CTORRBERENSH
5T, — IS Noonan JiE f#EE T 130
BOHE, REESE, U ERESOMEEE ST
5TENHY, PSOEHEXILHSNTOEMN, I
JREES> CEPS D& 0], PAH > HPS FIENDEEIC
B9 2 W ZE i S R T2 BR O TEE LR

AGERN TGS CT EFAMRIC K % CEPS Type 2
OWEEZMID, B EOKE R e k-7, LT
CEPS Type 2 ~\® HPS, POPH ifi# D HHBNC L
T, IVEHOREERIN 2 i1 T U 7212 OB R X AE R D
HTERIORBICEB LD EEZ HNS. FREOIER]
WEETNETlcz<, ik HPS DN IZEDH &
DD, FEIULT B PAH I U THkstB Rz 08 e LTz
&, HPS & POPH DG DR DIRHEIC 1T 5 idE %
ERLTHED, FEFICHBRZEN.

BT PAH 22, NYHA/WHO i ifil FEERERE
DI EZRLTED, MIRETERS v > N OIFEE
EMIRIMAOIK T 5, FEERE UTHRHEE, 76K
MR R Z RE > 72 B, i CT EFAERIC KB H
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A DORKEH CEPS Type 2 LHEEZWI LTz, RFRRHERE S
P R FIIR RAEE & 72 & NER o e, CEPS &
ROBZMEEH D P, FERVER CT %I X 5 i

BWr LIS OPEDIEFICERETH 5. CEPS
TlE, Type 1 (HAPMIRKAERD EHFBEAELOES & 7%
27, Type 2 (HFAMARBITFRD &+ > MG E
EEIND. BB U THFNMIROGEE S )L— >
FAZEERBRIC X B MIRIEDFHINEE TH O, SHHEN
HD DB RO N A2 LT L $ 5 W,

fsEsS WG, ARERE AP Z 2E U 7z PAH O
ENRBELRETH > T2, T — T IV ORS R 7% I
FATHOT LRty 2 TIREZBL, @b
TFT7 4 VEBIULED, HEIREONBEDORT, HEE
N ## B PAP (& 50 mmHg Rif% 0 5 & Liah - Tz,
CEPS Type 2 &ffzigliLizC b &, fliho vk
PAZERABR CIEMIRED FF1E 16mmHg £ TTH -7
T e &0, NRHNEEITZ T Uz, fhitgs v > b
FREHAE UMARIMGR & FHE L7z Y, FHHREE Cimsr8)
RED—BFIICAZE £ 72D, itk 1 H HORN 2 Hx
BRIC PH Crisis ZFE LTz, 100% O, NO %&—
PN LdsemIchieRidcE L, PIRSEDFELIC &
D FD#%1F PH Crisis DFFE BB LTz

2 EAER CRRE Ut I3 FR S, ATHEREIZ OGS,
HPS & &% UiEdhgElX I L7z, ZD—J5TPAH B
BIEL TV BN, TOHRICIEHPSICKOERFLT
Wz i B R EAY, HPS Otk ¢ PAH & U CHfEA(L
LETHEMD T 505 9. —/5Tld CEPSIC & %
HPS & POPH O&IHHIT, HFHIMi#IC POPH A
1T LIEFIOME £ H 0, it E MifEEROZICHER
T BRENDH D, Lh LT CELLS % POPH IC
N U TEUEDREENZE L, FEIRUGEZRRD TG 6
H0 'O, AFITE i EREOMIIC K B S%D
YWEIHIRFL TS,

TN % T CEPS Type 2 ~\® POPH & HPS D& 1if
BIIIEHICH CTH % LS, FEMORDMETTE Nz
IR 2 R U 7SI AR TR O Tl e,
AiEH]IE POPH & HPS % &4 L 7z CEPS Type 2 (<
P THESM Z AT LI RR 2 e 28 DTH D,
HPS &fED POPH I 09 % kiAo 8 Bt 7R
T TEHRNERD @, FIANREE T ORBENE
NLDT=8, 41% CEPS TO POPH & HPS O &G D
HixbERBMFEINS.

=
Noonan JEMREREDZWIC H 72 O BHIR.OHRES O
0 = —iuEle NRENEE KB A, BRAERER
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BRICH T DI ERSANERL, NS, SRrhias
HOFAEITNICTRVEEREE L. Co%z2EH[ED
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