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A Case of Marfan Syndrome with Severe Aortic Valve Stenosis Shortly
after Bioprosthetic Valve Replacement

Shunya Imamura?, Hiroki Nagamine", Hiroyuki YamadaV, Hirotaka OokiV,
Jun MaedaV), Masaru Miura?, Hidehito Endoh?, and Hiroshi Kubota?

U Department of Cardiology, Tokyo Metropolitan Children’s Medical Center, Tokyo, Japan
2 Department of Cardiovascular Surgery, Kyorin University, Tokyo, Japan

Transthoracic echocardiography (TTE) is essential for detecting macrovascular lesions such as aortic dilatation,
aortic regurgitation, and mitral valve deviation in Marfan syndrome. However, visualizing the aortic valve can
be challenging due to scoliosis or other thoracic abnormalities. We report a case involving a 15-year-old female
patient with severe postoperative aortic valve stenosis that was undiagnosed by TTE prior to her emergency
admission. She had undergone aortic root replacement via the Bentall procedure using a bioprosthetic valve
at the age of 11. Although she was followed up with TTE in the outpatient department, her scoliosis compli-
cated the imaging process. The patient presented to the emergency department with a respiratory disorder of
one-week duration and subsequently underwent emergency reoperation for severe aortic stenosis caused by
calcification of the bioprosthetic valve. In patients with Marfan syndrome, scoliosis may result in poor TTE
imaging results, making additional evaluations with magnetic resonance imaging, computed tomography, or
transesophageal echocardiography necessary. Moreover, patients with Marfan syndrome require close follow-up
because elastin-derived proteins may contribute to the calcification of the bioprosthetic valve, resulting in early
valve dysfunction.
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Marfan JEMERF T, KREMRIAER, KEINRSTEABIN S, BRI & W - 700 KIME N 2210 UAEHgEE
Dl R # (transthoracic echocardiography: TTE) WWAETH 50, B R & OB 20 L
LD EIC R 25805 %, S0, EARFFEBIRERICEERIIRAHAEZ L CEAAR LD, A
BniiD TTE TREIMRAIAE DHETT 2 Wi C X 7ah o T fEBI 2R U Te Tz b3 5. FEflIE 15 %L
T, 11T ARTPIC & 2 KEIIRESRE#R (Bentall #7) 21T L7z, Z£0D#%, YR TTTEXRE
T740—L TV, UBORETHIDPRETH >z, SR, I TRENEZZZ L, TTE
TIEBWIC & IR O S M (transesophageal echocardiography: TEE) Ta2hi L7z EAFD
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ARABIC X % EIERENRAAIAEDZW TRATERRIC X 2 HFMiZzEM U7z, Marfan SEfZRE T
ZC KD TTE TOMHMPARRICIZZ T eHH D, ZOHEIEX MRI X CT, TEE TOFHMEZIENT %2
WD LEZ SN, £z, Marfan JEMERE CIE T T A F VHEROEHIC X 2 EWFOLIKALTTED
i EICARERNEICE D IREN N D 5728, MMV T +0—DApETH 5.

X Colc

Marfan Sz B & SHBNEE DR % > /N7 E T
% fiblilin-1 % I — R 9" % FBNI i 28 55 A
R OIKEATRF, REIRAGE, KBRS EHSHA
4, EIEFREIE R & O.okmERZ, W2, <k
B EDOERREZET BB THS. 1A
I 1 NOBE TR ON, FLGEFRV. HREAE
PEHRIZT, $75%EmBOVTNANDLELR, #25%
BHTE R RDFEKR E ENTVS. ZHIIESE
J&E, REIRIEE, KERATRAL, SRR ZRREEE L
72T Ghent SV DTN E5N 3.

Marfan JiE 6 8 O KB IRHL IR 3T 2 & KBk
freltz k9 7z, TRHINARFHRANTTONS. Guil-
laume AV L7z A 1E Tk — MFRICH D 2,
AFED RN TIEREIREEAEE X 7213 EA7 RENIREA
50mm LA EDFEFNC K U T RN EFRD 7
AT THERRE N T WA, FE I KBRS A iE a1l
(Bentall #f7) & H il A7 KB IR B & #21fr (valve
sparing root replacement: VSRR) Kl E 41, VSRR
& UTKRERES & N LIS Zh s LA O MEE
79 % Yacoub %, 7% & & KBRS 2 A L
IS IS E A U Al i 2 584 9”2 David i 1N T
Tz, ANRBITIE, @EYEFMER T ICHLENT
V4N

DKIMEIRZEDOZE, FIRESORE, gD~ +
O—7" FZYNCAT 5 eI, FRMRE Dl
M (transthoracic echocardiography: TTE) I X%
FHEDLETH S, L L, Marfan JEER T2
R EDMIBEE 2K LT L, DR LN
H5 V. HlEbibiud, EEFBEINEELECHE
JERBIRFAHCE D BBAB LR O BFhZE LTz
W, ABtaiid TTE Tld KBRS PEAE DHES T2 32 Wi T
RO 1 HIZRR LT D THRE T 5.

E A

FEBNE 15 5%, 2. 1ElR 3938 1 H, (k& 3,456,
EHE G CTHE LT, BES - WD RFE D HHiE
ICHBY E A, DR & 1 2 T KBRS P e D HEK 72
&, #H W Marfan JEMRERED DNz, B8

ARNRBERSBSFME F4NE 25

BHTFBNI B rDOHE27FEL Y O 7 b
(P1148A ¢.3442C>G) ZldWEEZW L E>Tz. 7
VIFT v I ZAARGERTE & B O Nk Z B
L, AT REIRIL RS KBRS 2 (AR) ©
HETERD TR L.

5 RIFICHE RIS PRV S BHC I E N, Yok TROEET
REIT> TWEh, 8EIFICHNNILE Uz, st
OFEE T OREBBIL, EITREINROILER & i+
I, SRR X A MEIEAHAE AR (MR, =
RITAEAE (TR) DHETZRDTZTz®, 115
19mm ZDOEAFFZHEE LTz 24mm RO A TIEIC
X 2 KEIRIEBIERL, 35 X CEEFERIN, —RFE
izt > 7. ZOBEEWEEONKRTT +u—7 v
TEN, it 2 40 TTE T RBIRSR T O M ihnsk
(KEIRFAEHRE 30mmHg) & HEEE AR DD D, =
RIEEEFICTIE BT R 2B T,

13 IFICIRE L, B THaC & Ok %z /55
U7z, 443k TTE Ti& KB IR 0 @ ifn 7 5 g
1.2m/s, %% AR, Valsalva {il £ 23~26 mm T £
LTWieh, BB THIERRTH Tz, AR
FERZR RBE LTV, 232 1BERTET K O E#HERED
BEYUInzEBAE L, ZOWHSEROM THET %
M 258D, MUBEREN R 22 L.
ABRBFIRIE : & 1743cm (+3.28D), 1A 359kg
(—1.9 SD), 1AM 1.39m%, LS 120~140 [91/47,
IfilJ£ 87/68 mmHg, SpO2 96% (&S 2L/53). D
FE I E O UE & W FefxrPEBic Levinell O
MG iR . I ETE, ME B e hE s R
a7 me e 2 3R 7o, PRI A U s> 72, PURSR
FEBEN S, ERIE AR 1 B ThH Tz
BREFRR
MBRRE KM Y T LR TF K (BNP)
1389pg/mL, FHEKR=>2T 0.37ng/mL, CK 339U/L
EEMETHH M, CK-MB X 46U/L L IEH TH -
/z.

RIEBL > b4 L DL 63%, il & B2 50 ik &
7R 7 (Fig. 1).

OER R, O 127 [\, di—120 B, FEEE
s, V,~V, 8T ST E&F, Vs« Ve iAE TR
MTHZRDS. EFEEKEEEDE, > (Fig. 2).
TTE : .OVRESH B FRERIC U T i BE TREES) A 1,
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HE L O REIIR TS Z2 R Tz (Fig. 3). K#IRSF
RAZEFTAG R 8 T dd > 7. Simpson 1EIC T /LB HY
H40%, SBENERENR 16%, ILRAHIAR 98mL
(76mL/m?), iR MIAR 58mL (45mL/m?*) & /e
DHSREDIK F 2388 7z, MRIZDTH T, TRIZHEF
EH O, ZIIPWRITEEAE 50mmHg TH-o 7z, il
ORIk E A SNz
ABi#iEB

DEXOD ST-TZE FaR=Y T ERZRD T
el eSO ROTREIE L ZE L, NIdERE
BENAE L Eo Tz ARMES ST-T Z{LA R L T
WeTe®, RECHRE & 2SRRI L, R EE CIEE
Jiki#s (transesophageal echocardiography: TEE) &

Fig. T Chest X-ray on admission

L

Ol 71 7 — 7 Vi 2 F i L7c. TEE T, I
MM+ 50~70 mmHg D&M T, KEINR V- A
(& 73mmHg, KENRPEAMFERE 4.3 m/sec, KE)
AR B T A 0.67 cm?® & FE KBhARFR A4S D AT 7L
TH-oTz (Fig. 4). LA T—7TIVRETE, K
R 75/59 (F-44 64) mmHg, i IRkE 64/39 (50)
mmHg, MEHIMERAL 38 mmHg, £+ 62/9 (I
AT 13) mmHg TH -7z, FHEOKERAFE
B2 g B &l L, Tl RE R ik I HRRE L
7z

Rl K O SUBICTEERA 2D HEIT U, SRR -]
IRk (VA) RS BN Tl (ECMO) A 7%
1oz, MFETO TEE T, W& HFHbic ks E
SERBIRIPIEAE, AR pE PR Zalo 7z, fmbik H
I 21 mm A ARFT T O KB R EL B & Hadh 2 it T U 7z,
AT R e U, ERARRATMEICEREESINT
B, LA ATMEOREEED 1/3 AWk L,
EEARALE RSOz (Fig. 5). JRFEME Cld @& AIX
bz TRHEE L TR D, BEEEETh -7 A
TLOMD S OEEFHINEETH O, KBV M ENA iz
ECMO RNchillias &7x > 7z.

#it% 1 B[ T central ECMO B 217V, flitk 13
HHTHE, i 1I5HETAHTIIIVKTL, Il
#% 16 HH CT—MWNERIR & 720, 1% 1 0 H TR
Bt & /x> 7z, BB TTE Tl EE R H 52%,
ARZ L, ERFOIHRE 1.84cm?, KENRF B M
HE 1.84m/s, KREIRFF VI8 8mmHg TH -
7z. BB TTE THORE T T a—F Tldfd
HTHo, DET TA—F TOFHEET> TV 5.
%1%, TEE, MR, CT 2 EOMEEIHL T7 41—

vi v4
——————— m

V2 V5

T EPT

Fig. 2 Electrocardiogram on admission
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Vmax 179.0 cm/s
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Max PG 12.8 mmHg
Mean PG 6 mmHg
VTl 28.2cm
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Fig. 3 Transthoracic echocardiogram on admission

The aortic regurgitation was mild, the aortic valve mean pressure gradient (mPG) was 6 mmHg, and the aortic valve
maximal blood flow velocity (Vmax) was 1.79m/sec.

(A)

mPG 73mmHg
Vmax 4.3m/s

(B)

AVA 0.67cn

Fig. 4 Transesophageal echocardiography on admission

The mean aortic valve pressure gradient (mPG) was 73mmHg, the maximum aortic valve velocity (Vmax) was 4.3m/sec
(A), and the aortic valve area (AVA) was 0.67 cm? (B). The aortic regurgitation was moderate (C).
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Fig. b Extracted bioprosthetic valve

One-third of the circumference of the suture
between the bioprosthetic valve and the graft had
failed. Severe calcification of the bioprosthetic
valve was also observed.

TETETHS.

z £

AIER T, ANTINE & E@GHFOT7—F T 7 7 b

Winz, MIZIEIC X O TTE OHSHENNEETH - 7.
MIZEZ AT 5 H% T TTE OFEAR 9 Th - 7z
JEBNZ, B ARKGIENL Cobb fAMEEICKE L, M
0 flexibility & M2 M HEIS NS o7z LD
MEDND B, TDRY, TOXD EMIBEE 258
TEE A3 IR & TR S N REFNSR LTid, A
BALL A B BEEAILIS T MARL TR U, [aik U7z %
B —THHZHE TRPRETSHS Y. £z, T
FEOBZIC LR LIEASNZEER, WALLTIE,
DS T Ta—F Lizb, DARESIUENR & 5
3D i 7 CE— LOMEE X YT DT 5 LB
TX32LhH5 .

TTE TR A R #7355 0/ & LT, MRI®
CT, TEEIC X AMEVEHEEZEAZB5N%. MRLIIM
BIFENEL 200085 <, KIRIZRE, LEA
filids K UREHERTAN, FAtmRoE sk, ARhFImkEE
KRBT LN TE, 4D-Flow 2T % T & THH
IR TE 3 O, QIZETH T F % VDA
S5NBTEDZND, ZDEETE MRI R Id AT HE
THs. —J, Ok CT XL T 13 % Iz 8l
FE X0 DROKRG THIAITATRET, AR OAIKIER
KENRIZEE, FLOMEMKOHE, 3D Hiffic X % i Akm
RSB FMECZ % 7. LAL, Dk CT g
BRU MO 2R 5728, LIRUITHVW SN 5L
Wiskic & - TIRIMmE, Rk, PRSI & ORIVER,
FWIRZD U S %, TEE SZEEMEA S < 0 IRk
DRETH B, 7—F 777 s iz KBRS,

fEE 7 D T HER 7S - DOy OFHiiic BN T

Zlir BT AT K 2 KEIIREEBIE i 217 - 72
W, WIEIOFMIRICH Za KBRS - Wi 2 38
B> 7D T VSRR DIE 5 WE X Lo 7o i RENE
M %. Marfan JEMERED EHICI T % Bentall fij &
David iR L7z VSRR DL TIE ¥, VSRR DI
S W RKEIERTRER, ARSVERIFEDEWVICE DD
59, BENAER, TEIAETE, HFEMRLEREE
n, OAE L KERAFEHEA R OFREF 2RI Bentall F
icrmd o7z, REIIRETE, HEELL RO AR &
Bentall T TZNZEN69%, 65% T > TzDIHt
L, VSRREETIZZNZENIL%, 20% ThHo. &F
7z, Flynn 5D A Zf##iTlE, VSRR DIF 5 TR
FECVD 7R <, I BEE G OHE P BRI ONER &
P7E L, BEMEEERIIEE CHEEZRO RN S
729, REFITRD I AR OLPALDBFIE X < b
o TWEWD, X701 ROERRGNAEKIEOHE
TR LI OREEH D, HERISHNMTEL TV
BZAEEMEN D B V. F = Marfan JE (7 T3 Elastin
fragmentation I & » ET REIIRCHIK(EZKT C &
MELENEENTVS V. 60 BELUT D4 (hFriE Bl
ICB 2 NTFEREN2FEAERIT 154ET 33%, 20
ET63% EMEINTHD P, RIEFNI SR E
I H% 7 ° Elastin fragmentation I X % /R TP D
ARACIC & O N T PHERE R 272 K U T rTREMED B % 7
& LN 7sW. Marfan fE % BE O Bentall T1if Tl 44k
FOAPRALDHET TR NATEEN NS O S I FEEICT
REEEZLNS.

D EXD, HEZDOTIHNRIFM & LT VSRR
MEWHEISEEZ S5NDD, FiFRICEES Z2ET
% Te DI U T AVEHE LTl O R TIT 5 BN D % .

s

EARFPEHA I R CRKBIRFIRASIC K % EAE
DARRICED, MEBEE D7z TTE TRIINRFHAS
DT RTE T, BWIC TEE Z 2 L7z —flz i
BRU 7Tz, BSREEH N % 551Cid TTE DA EIC
BT ENE L, B MRI, CT, TEE/RE DB
IR EZ BT RXETH S, F 7 Marfan JEREETIX
I AF VHROEAIC X B TED R E T <
EARROMHIFEEICTXRETHS.
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