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Rehabilitation of a Boy with an Extracorporeal Ventricular Assist Device
for Dilated Cardiomyopathy Who Had Undergone a Heart Transplant
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We report the experience of physical therapy in a pediatric patient who had undergone heart transplantation
after wearing an extracorporeal ventricular assist device (VAD), EXCOR Pediatric (EXCOR). In February year
X, a 7-year-old boy with dilated cardiomyopathy presented to a nearby hospital with upper respiratory tract
symptoms and abdominal pain. He was transferred to our hospital because of significant enlargement and poor
contraction of the left region of the heart. The main diagnosis on the 7th day after the transfer was ventricular
tachycardia (VT). He was fitted with a left VAD (Rota Flow), which was converted to EXCOR the following day.
On postoperative day 4, we initiated rehabilitation. With significant improvement in muscle strength, he was
gradually permitted to get out of bed, and by postoperative day 140, he walked 1 km continuously. His fatigue
worsened at the 7th postoperative month. At 11th, complications of severe aortic regurgitation and bilateral
heart failure worsened. At 20th, he developed sustained V'T. Moreover, his right heart failure worsened, and
his hemodynamics were dependent on VAD. After sustained VT developed, the exercise load was adjusted
according to his subjective and objective symptoms and cardiac and hepatic function. Heart transplantation was
performed 716 days following VAD placement. After the transplant, he could swiftly get out of bed and walk 1.5
km continuously. Complications including right heart failure and arrhythmia that occur during the long waiting
period for transplantation may exacerbate heart failure, even with VAD support. Adjusting the exercise load so
that PT does not exacerbate heart failure is imperative.
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Fe B HI % (left ventricle ejection fraction: LVEF)
13%, FEFFeED. L= (ventricular tachycardia:
VT) ZiBSlzlzdNRINERGEZ I LTz, imb
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current: DC) 1 CERAEIZ a1 T L 72 DS AEE AR O il 1
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BAREARA

VAD #&8;
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H (post operative day: POD 3)) Kb BHlEL7z. i
% AR, EXCOREET, A737 I UIHICTIL
fEfHIm A+ 90mmHg, R#H (heart rate: HR) 90 5 &1
BRUIZGE LTV e, BMI 132 5V EREIHTH D,
NI HETH/1E (manual muscle test:t MMT) T
2-3 LAVEK 2R L TEY, ANReE) ik
AFEIZ42/TBh, ADL & Barthel Index (BI) 05T
Hotz. MEF MUY LRJRXTF R (brain natri-
uretic peptide: BNP) (& 495.5pg/mL & &fHiTH D,
B L > b7 Tld CTR 57.2%, ¥R DOKE) TR
B8 72 728 % 75 & NYHA (OFSEE 0 BHI 11T JE D04
RIRAETH > 7z (Table 1). VAD iz O% 2%
R B 7dic, ERUMER A TENATH LA k
LA EHRNEK D NA RNV RCEEL, FHHO
R T HN—T2E55, Vifi - BATRHCIE R TOHEE
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Table 1 S {&t&aesTM

BPEUARIEES (POD 4)

(DS tEfTE (POD 716)

DS HEERBER (TPOM 1)

5E /55 BMI 126¢cm,/21kg,/13.2

M,/ BRiA 95/565mmHg 90 bpm

IDHERE NYHA 1l BNP 495.5pg/mL
LVEF 20% RVFAC 30%

131.0cm,21.1kg 13.3
85/45mmHg 150-180 bpm VT
NYHA [l BNP 494.9 pg/mL
TR severe MR severe AR moderate

131.0cm,”20.7kg,/13.1

90/50mmHg 100 bpm
NYHA Il BNP 138.8 pg/mL
LVEF: 74.8% RVFAC 34.6%

DIEIZIEERS T ARBREL

vl MMT 2-3 LX)V
ADL Barthel Index 0

KagEL > b

MMT  3-4 LX)V

$17 1 ThEERT 200 m F2ER

MMT 4 L~N)b

70 95
$17 1 MEER 1800 m 7]
FEERSFFE - BBy AT

AR, aortic valve regurgitation; BMI, Body Mass Index; BNP, brain natriuretic peptide; CTR, cardio thoracic ratio; LVEF, left
ventricle ejection fraction; MMT, manual muscle test; MR, mitral regurgitation; NYHA, New York Heart Association functional
classification; POD; post operative day; Press, pressure; RVFAC, right ventricular fractional area change; TPOM, transplant post
operative day; TR, tricuspid regurgitation; Vac, vacuum; VAD, ventricular assist device; VT, ventricular tachycardia.

KT ED XDV ARV X =Wz, BRBEIIC
K7z #®, POD 7 & O BITiiE 2 G Lz, HEIE
O H%Z & LT HR & Karvonen 4T T < # D)
faf (K=03) 5L THEHEHR®LTVE, H
WY E (Borg #8550 13 L FCHEEIMTZ 5K 9,
HPEgREEE= 2 U ekt Ule. S TEREEIEIE
ARICHERMT A, POD 14513 fii/1A MMT 4 LA
VETHEL, 1H 1L,300m OBITHATREL 755 7z
(Fig. D.

POD 260 G & 0 E#B)RFD Vital Sign (&FZExh >
TeINESIMER, BREOFAMEINL, WIREFHCEE
frmnt 2 ER iz, U ANE IS HRISHZ B RAER A
IR (B, 550 ZBZICHEHAMZTIVEL, ’ﬁ
TR JEAE I 5 7 B 2l L Oris Lz,
TO—TIE =R (tricuspid regurgitation: TR)
g (mitral regurgitation: MR) 7\ severe & 7%
D, DAENHEEL BNP & L5, F/z, A<z
IV T UARTF 22—+ (p-Glutamyl TransPepti-
dase: y-GTP) & b5 UNTHRERE Z38% 72 (Fig. D.
COEHX DREMNICIEZAHZNE L7320, KikLlda
2T HREODERELIFIZEALRGZET, AN
AT 2 L TEINEIFZ L RIEDRITT B0
Wt

ARNRBERSBSFRIME £39F F45

% 11 1 (post operative month: POM 11) @
DI I—TIE TRICES HOTNENEEL 2728,
EXCOR DBREN % E 2 2281 U CTIRER Y R— b Z ki
L, DIMTOREIEROUGEZ BN, FRFHL D
VT DT LTz, HURBIRSEEE, S ORRHE) 2z
Ffid % BRI I3 FEE 9, HR 150-180 /77
OFelE VT O 8 L7z (Fig. . WL > N7
Y Tld CTR 75% L EHZOERZRY, LTI—T
FAD « D E BITDIZIZE A LRDT, HED
MDA ETHY, 7422 RO MITEETSH -
fz. T HICHEOKINIREASEA2IE (aortic insuffi-
ciency: AD &&fL, HEL VAD EHZLEE L
7z (Table 1).

Fefetk VT K T EHIRF OB RE N5 <, NYHA
I EDLAREIRETH O, AR - MK, O - A
FEREDIRVUCIE U CGEEN AR 2 5% L Tz, ﬁiuﬁli‘lﬂ%k
R LN 5 & OAEOMEZIE Usn & S #EE)E
R GZITO GRS L, #EsEZ Wk L DD
WHHEF ZX o7z, D UTHERER > THTTES
KOMBELEHB LTy — LM, ECOEZEEFT-8
oI LEUENRSUNCY BETEE K5 T
K& LT LT, BHiiE T 200m fEDOBITHE)
ZHERFCE T (Fig. D).
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Fig. 1 BESFEAEE <VAD B>

EXCOR £&fi% 4 HE&WUNE U ZREIBL, IERICBEREZESHHER 3 DA T 1,300m HITHAIREE EoTe. ZD%, MOAREHE
BLEBLIRER, ERARLGVENEEZTHALTHIELE. FEHLY BNP, y-GTPHALRL, fiESF2bBEIINE. MK 124H
BELY VT HEHE LARHEE - REBIRETEREL Y, VI BRORRE G-, RARHEL VEHROBIRIS—EE(L, 300m
HITHHNB S CCARELE LNIVOEFEICE S 5. AR, aortic valve regurgitation; BNP, brain natriuretic peptide; MR, mitral
regurgitation; POD, post operative day; POM, post operative month; TR, tricuspid regurgitation; TRPG, tricuspid regurgi-
tant pressure gradient; TTE, transthoracic echocardiography; VAD, ventricular assist device; VT, ventricular tachycardia;

y-GTP, y-Glutamyl Transpeptidase.

DS HER

POD 716 0 ik #% #é 1fit 2 52 fli, M2 H H
(transplant post operative day: TPOD 2) KO U/NE
Uzl Uz, BRI ZGELTED, #EPNICHRZ
DD T ENARETH > 2. FRHELTH % T2 iEH)
HD HR « Il « FER DG Z LN T EICEEE L,
I 4 A If 1 120 mmHg AR, HR A A {44
NTH-o1T L BEZ TLREHIET T A 10%FEE
PEDECN L RRIRE K © 20 I BN L 722 &, Borg
R L FZHZE UCHEBI B ZIRE LTz, IKE
WS U CEB B 2 i U, SBBERTICIE#i/11d MMT
4L ~\)b, 1H 1.8km D417 R /A )] %2 ¥ 1%, BNP
138.8pg/mL, ML > k77> Tid CTR 58.9%, LT
O— TR R 74.8% & BLUF /s G ERBIRE 72 HEFS
L, NYHA II JEDIRAET TPOD 34 i< H BRI E >
7z (Table 1, Fig. 2). BBl DASIEHMHE 1 RFRIFEEE
AMREZR LNV TIE B o 7o hy, BEi& IR TR0
sz Wiziebz 2 Uo7, Hm bEzMS K5
R U7z, BBIRHIC I BRAFLOO P EE) H AR & 1
Mz, SHERZHWTEI - RIEAFHL 2

ST SN

(Fig. 3-1). BEZRFIC AT, SRz T 2 LY

A —ROHFEZK L TE BV, D ERE ABLD
BRUCIRIZfER L, 70— RNy 7 &S0 FisEz
frot (Fig. 3-2). H2ACHT T, BRI ERE A
Zoy 7 (AR, Al BPEgiht, 3—7 10 % —
=), RBARE, BE, KRBNZIL, Y54
NCTRHESR AV T 7 LY ARBIE L, BIROMGEE
Rl & BUR, B R E O TER A AR
EOHBRIG LTz, #iflaa T ¢ )V ZERD T T
LTWaHOBMiiEETh Tz &t dH b, fitk2
HWABMNSHETOA YT A U REOZHBEI, B
Fitt BRI L & &I ICEBI RZznE g L
T, itk 3 1 HRICIIRERTEHE TOEE, 6 A HTRIC
e R g Rz T e N TE . RERGHITE
POM 21 (I3 H 1 130cm, {AH 22.4kg, i 7.1kg,
KRN 24.6% TdH > 72, TPOD 31 TlEHE 131cm,
K 20.9kg, iR 7.1kg, (RAEAHER 18.0% & &35
RO, NI FNVRRAFERA=Z2—ZHTHl
& Ui, BRilkE (5.83Nm/kg) & bhiig U A
#%6HhH (925Nm/kg) T/ HmL, ©@¥%e
RicLrec e b 1 HOBTHEEEL 6.7km £ TEE
L7z (Fig. 4).
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hZE®EFL, BiEfk 34 HEICAERRICEST. BNP,

brain natriuretic peptide; LVEF, left ventricle ejection fraction; POD,

post operative day; RVFAC, right ventricular fractional area change; TPOD, transplant post operative month; TTE, trans-
thoracic echocardiography; VAD, ventricular assist device; VT, ventricular tachycardia; y-GTP, y-Glutamyl Transpepti-

dase.
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KOOI ENLETH D, FHCHSNRICBNT
WFROER RIS B A 5N, ReEZHHR L
5 Z TREMN G ADNRDENS.

VAD 35 HEHICBIT % ALIE, WG ERET v a—
RR/AREFICK D RIET B L ENTWVS >, HiA
RIVAD 335 BH IV TIE, Mg 1ELNIC 25%
DEFTHHEEL D Al ZRIET S LMEI N TV
%Y. fERETIEEE, NSRRI, @t E
D VAD YR — MARMNRF 5N TEHD, MRk
D & KR VAD TEALIC ALIZEML, HARE,
BUREEEIC LREEZEMEETATVWS >, %
7z, FEAR! VAD WA DA DA EFERESEE X 7~
45% THD, BMHOBRESTERIEIICEFAEL,
Z oA X O EE)ISAE, QOL Z K FE 8, BT
RN LERTZEWMEETN TS .

INSAMERELRZEDOUNE VLBV TR, #HEA
fflc & 0 OARIEIRDE(L T B A HEENE X 5N 5.
ASEGNE, FEEHBORBEICHVWERED Al 23T
FUE, GO0 ZE L. UNEUHEBCEDES
BAHODARRE 2NN E S, DITI—, MkHRE
(BNP, HF#kiE) & EofsHichnz, g, REKE
DR 5 3E ) m2 iR U, BT il 7o Ak
BRI ZHERFTE D KO M A LTz, BAEEERICIE
FRAUCS W EERENRE « DFRIRBE T - 7203, FoRiffitk
OIFERBREIZ RIFCTH D, FHHEIRIC KD X 57555
M7z T e BATREDT « K1 DS D RTRETH -
fo. e, BAERIEBRRORMIE - SRR D UGE

LizC &, UNBYERBINML, FHEOBRA]
BECH T EZB.

EHEDRTE

VAD #E5E#B B IHBRIARMNERICZ 52 £ T, L~
PHEED) A7 IHICH B EEZENS. KEHO K
91, VAD HEHBICHEE D LS, fhilifdsDEAEEL
TEELEES, EOREOEEIARAEYTH S H
BIYE LT 4 A vy a v L, B@YRUNE
)7 g S Lokt FEihRkd 5N 5. FHTNRER
BBV TRHOCEEDPRATH 720, flx G
WKUNEY ZRET 20O MEEETHS. VAD
HHEEFEDVUNCYREOFHIEE % Table 2ICX &8
7219, B VAD ##IC X 3 A0HER R LA,
7z, /NEEZEICHBWTIE Table 2 ISR LS DICRS
T, BEOIRREICIS Ul 2B E M - B A AUE D
R I Bl A RE L, ZeEHALEET S
RBEMNG B, AIERTIE AL FEEOLHLEE A
#%, TIC BNP, HF#&RE, DT I—#RE VS 724D
AEOFEREAEFMEEE & LTUNE ) BkDTz. Th
SIFHIIEBENE DX S R EFRETHEIMCE > T
LS5 eNEZDBN, [fL TOMEIHRAET
H5. Tz, BERORAELERD I ZFFEL KL O
RaZ—rarzky, HROKTZ X BT %
TE, RIEORZNHEA « NS 2R > Tz
WeBEA iz L8 HEETHS.
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Table 2 /NEHNAREER VAD ZEEE ) /\EJ T7— 3 RERKOFHHER

RBIRZE SO REDER

mE IEHAME  ZA8ES& Y =20 mmHg LU
B ZRBBS I + REESHRIE 20% .47
IR BOEMABIROMRN 55158, TAE LR
PR PROREREER - SRR
B R BEAES (Borg JE8 13LUF), 815, BUIN, BAR, KE BE IS BOUR TEER 5E
fe ek e, ER ME S
BEF—4 MERE, RERRS K&
BB H B BHE, BT — 2 5L
#o7 KU TT4UY (Flow)
Zoft BYEEEBERICAS AME MOEEE - il - BR - HOFL - ABIAMRRLD) REOEEOKR
EHRBORL RS

REGEDHBOIYVZL  VAD OEEH - BIEHFEDER BEF 1 —TDF 7 « E5| 25| ERIEHVF1—TRMYEL

HOEBROER

R TRE (R THN—EE), NNV FTORBRNDER ABOEE

VAD, ventricular assist device. * Xt 10 DR 1 #—5XZE

RBGAZRER VADEENREEDY N\NEY T7—
vav

NS D 1EZZ % EM EXCOR ¥E5EHE D
UNE U REBOME IR, TAUIARFRIC B %00
BREEND S, fiEX D &25H LT VAD EEZ OB
RIS EE L T3 B RIcH D LEZ
%. TOXIBERTELRIGERIICAINEZIIZ %
JEBNC BNTIE, SERIC &I  SEEHE R Y)
EFREORNE LTV T ENEETHD, AFHEH
ZOREEE UTERNZERTHRELNH S EE X
%.

DIEBHERD U N\E ) EHEER

DIEBAEZR O U N VI, EREE - B L & ICER
RODRHAZ T B U CTHIET 208N H 5. D
fffmatsid, EENCR LU TREDOKIET 5T &5
BNTVAS V. BREbFLL D T 7 5 B hs D H AR
T (OIS ER2, 1 fatEomA, IERESE, 5
Bl THB. Fie, OIUSEICEDE U T SE
DL R A B EE L DR FV. BhEgaERDO Y
NEVIEHGROBHLOOR B Z B LTz 5 2T, #H
DBTZOED NV L EEOIIE CHEIENHETH
%. AREGNIBRERTOR AR, VT 245 &
JEROAEZE2ELTED, RIKEOBEIGE ISR T
ETCVED, 2VEEHNMETHNERTH >/
RAMOEHMNS DV N ) BN Z Y & EZ .
HRIGEEIFZEALRNT ERTRE N8, EH)
I HAE HR Z2RDICFRE L, EHRFICREZ(EDH S
W [a] 72 F2ACEB B m 2 T RE L2 2 & C, IEFRICH#H
Hiif A AE - ADL BeipNi LT ¥, o E Bk
Blzd N TcER.

ARNRBERSBSFRIME £39F F45

B/ NREHE IS BV T RINE O R EmABAEZ D
HEGHETH Y, ZHILIEOR I TR 2 1Y
ICWIRRE SRR ETH 5. RIIARZRN 5N
TR EDZHIMBH LB GRS, AHBKH
R, PHELEENLZIA B ER - KIEEZDERE0.
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