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Comparison of custodial cardioplegia and blood cardioplegia in patients’
after double heart valve surgery: A retrospective study
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Abstract

Cardioplegia solution administered via coronary artery is the gold standard for myocardial
protection during open heart surgery. This retrospective study aims to study the outcomes of
custodial cardioplegia (CPG) compared with blood CPG for patients after double heart valve
surgery. The participants were patients undergoing double heart valve surgery, received custodiol
CPG or blood CPG, aged over 15 years and at Naresuan university hospital in Phitsanulok province
from 2015 to 2021. The participants were selected specifically according to the inclusion and
exclusion criteria. The research instruments were a general information questionnaire and a
surgical information questionnaire. The results showed that the participants were 24 patients
who had double heart valve surgery. The 15 patients received custodiol CPG were severe valve
stenosis (6 patients) and double valve replacement (8 patients). The nine patients who received
blood CPG had severe valve stenosis (6 patients) and both valve repair and valve replacement
(4 patients). The use of pacemakers (no patients) and hospital length of stay (22.3+9.1 days) for
patients who received custodiol CPG were significantly lower than the patients who received
blood CPG (3 patients) and hospital length of stay (32.3+30.2 days), (p<0.02, p<0.02), respectively.
In conclusion, the patients who received custodiol CPG did not have postoperative pacemaker
usage and the length of their hospital stay was less than those of the patients who received
blood CPG.
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Iiﬂﬁyuﬁ"ﬂ%ﬁmf (double heart valve
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THpseailauazlendioy (heart lung machine)
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autilavdagdunisirdaildinanu deya
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HAv®4 custodiol CPG iuLiBuriu cold blood
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(retrospective study) lagnwiaingudoya
1932 U8Bl INY VAU INGIFYULTADT
fiwaylan Roustl n.el. 2558 Fa0 n.el. 2564

Uszwns Ao fUevnanedisindin double
heart valve surgery WSUUSNMITlsmeuIa
WIS Jniafiwailan

naudan fo ihefllisumshdeauitila
wing lngldansazanedalalnosaniilendiie
(custodiol CPG; Franz Kohler chemie GMBH,
Germany)’ vised1sazanga1salendldesiang
\fion (cold Blood CPG; ansuadlsaneunasyin)
filongsaus 15 YiulU anduuinisillssnetuna
v iviendeusens Soriafuelan doust na, 2558
F90 w.et. 2564 Tnefiinausinisdnaen sil 1) gfihe
1615 custodiol CPG wae cold Blood CPG v
N1fe 2) msrndinilasn (Redo open heart
surgery) 3) filsailanazvaondonialafiuTinme
4) 41 ventricular fibrillation nautda 5) 1d
automated implantable cardioverter-defibrillator
(AICD) 6) lei5u8 Amiodarone NaUNIGA
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Auziifoasnstuies Wiednnsesdihemaunost
NIARLTLAZARDN

2. uuuthuiindeyaithe Whinuuaeun
pauiidvatsiulassuaiureuangideny
3 ¥iu Usznause 2 du fie daufl 1 deyarly
Usenousie o7 iwe twiin dugs fvilinane
Tsavsedrd Usedanmsguynd Uszianisiy
woanesed dwudl 2 deyanisindin ldun ns
adelen vlineIN1INIAN N15UTTIEUAIIY
‘guLLiﬁﬂJaﬂﬁﬂmmﬂmsﬁ New York Heart
Association Functional Class (NYHC FC)™
Ussiiiupnuidsssentsidetinneuiiazyiinig
W1dnRalamuLnuel European System for
Cardiac Operative Risk Evaluation (EURO I
score)'! 5¥8ELIalUNIIHIAA (operation time),
svozirarlunisldindesialavasveniiion
(bypass time), Sg8gamilunasniionioanis
(Aortic cross clamp time), N13aARUUNIVNLY
Wdaiala (hypothermia), Ardunlansnneuldy
wieawilauavUeadion (Hct pre-bypass), 1
sulansandsldindeaiilanazUondion (Het
post-bypass), NS hemo-concentrator,
n1sliidaen (blood transfusion), A19z2la
MOIA N EAURAYIE (ventricular arrhythmia),
nsldisesnseduila (pacemaker), szziian
flegluveriheingd (CU stay), szoznianeglu
15awenuna (hospital length of stay)
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Chi-square test Tnafvunaiedfanieadai
p-value<0.05
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Hoamnlésusis custodiol CPG wag cold blood
CPG 2 518 195U del Nido CPG 1 31¢ (Hedin
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Nnngusiegald 24 1 wadugtaeildsu
custodiol CPG 15 Teuazgthefiléiu cold blood
CPG 9 718

{thenguillétsu custodiol CPG engade
50.5+16.5 U d@wlva unavie dvilnnanie
1@dy 23.2+7.1 Alanfusiamsraums lsaUsedin
finuanniign fe lufuluidongs sesasunie
awsuladings daulvglaineguyviuasliiinef
Leanesed fUenguillésu cold blood CPG
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Parameter Custodiol CPG Cold Blood CPG p-value
(n=15) (n=9)
978 @; X+SD) 54.5+16.5 51.8+15.2 0.70
e (¥18/99)9) 9/6 5/4 0.83
whwiin (Alansw; XSD) 59.7+17.2 54.9+8.2 0.44
&g (uRALImS; X£SD) 161.110.0 159.2+7.9 0.64
filuaanie (nn./u% X+SD) 23.2+7.1 19.5+7.3 0.57
1A (n; %)
lsapusiuladings (hypertension) 6 (40.0) 3(33.3) 0.74
Lsalviuluidongs (dyslipidemia) 7 (46.7) 1(11.1) 0.07
15ale (kidney disease) 2(13.3) 1(11.1) 0.25
Tsmalanne (congestive heart failure) 3(20.0) 2(22.2) 0.57
1AL (gout) 1(6.7) 1(11.1) 0.43
Tsavhlavesundunan (atrial fibrillation) 0(0.0) 1(11.1) 0.19
UseIRAmsguuv (n; %)
guyvdeg 1(6.7) 1(11.1) 0.70
lavae 10 (66.7) 6 (66.7) 1.00
dnauua 4(26.7) 2(22.2) 0.81
UsyIAmsiuueanssed (n; %)
fapueg 2(13.3) 1(11.) 0.87
lavae 10 (66.7) 4 (44.4) 0.29
Bnfuudn 3(20.0) a.(a4.9) 0.20

HUaeldsunisidadelsemdu severe
mitral regurgitation snfigalugihedlésu CPG
Feaoandu fuaenauillédsu custodiol CPG ¢y
N13616" double heart valve replacement
wniian NYHA FC ldnads 2.7+0.2, EURO I
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Score ey 1.9+1.1 fUhenauildsu cold
blood CPG l@sun1sufn heart valve repair
and replacement Mﬂﬁqm NYHA FC léirade
2.3+0.2 EURO I Score 1991/?’]'%@?1'8 1.8+1.1
Fam3799i 2
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A1519% 2 NMINARElsALAZIUANISHIAA

Custodiol CPG

Cold Blood CPG

(n=15) (n=9)
ns3tadelsn (n; %)
Tsraulaiesesinfiuidntios (mild aortic stenosis) 1(29) 0(0.0)
Tsrduilaieeesinfiuuiunans (moderate aortic stenosis) 1(2.9) 0(0.0)
Tsnaulaiooesnfuguuse (severe aortic stenosis) 4(11.8) 1(5.6)
Tsrauilaiesesindadniios (mild aortic regurgitation) 2(5.9) 0(0.0)
Tsnawtlatesssiindauiunans (moderate aortic regurgitation) 2(5.9) 0 (0.0)
I’iﬂ?;'uﬁ"aﬂl%Laaaiﬁfaﬂ%ﬁguLLiﬂ (severe aortic regurgitation) 4(11.8) 2(11.1)
Tspautlalungadiuuiunans (moderate mitral stenosis) 1(2.9) 0 (0.0)
Tsnaumlalumsafiuguuss (severe mitral stenosis) 2(5.9) 2(11.1)
Tspauhlslunsasadniios (mild mitral regurgitation) 2(5.9) 1(5.6)
Tsnautlaluntadauiunans (moderate mitral regurgitation) 5(14.7) 0 (0.0)
Iiﬂéuﬁﬂﬂlm%ﬁ%ngmm (severe mitral regurgitation) 6 (17.6) 6 (33.3)
Tspaumlalnsialngaurunans (moderate tricuspid regurgitation) 2(5.9) 1(5.6)
Isﬂ?;uﬁﬂalmﬁaﬂm%’aqw,m (severe tricuspid regurgitation) 2(5.9) 5(27.8)
FUAVBINISHIGA (n; %)
misziammm?iyuﬁﬂwj (double heart valve repair) 0(0.0) 3(33.3)
mimﬁlauﬁ”uﬁ’ﬂwﬁﬂ@j (double heart valve replacement) 8(53.3) 2(22.2)
mMsdouLrLLazasuaLTIle (heart valve repair and replacement) 7 (46.7) 4 (44.4)
NYHA FC (X£SD) 2.7+0.2 2.3+0.2
EURO Il Score (%; X+SD) 1.9+1.1 1.8+1.1

NYHA FC: New York Heart Association Functional Class, EURO Il score: European System for Cardiac Operative Risk

Evaluation

ATNIS1TMBSVINSHNGR laun Syey
nalunsiasa szeznalunisldiniasinlae
wazUeaioy syezliamilurasnidianonons
Ardulaasanauldiadasiilonaz ooy
AdulapsanadldiedesilauazUandioy ns
Tden Agmlaresa e unuRndviy Lay
szeznanogluveitheingivesthenguilddu
custodiol CPG LLazﬂﬂjﬁJﬂﬁjuﬁiéf% cold blood

CPG wulaisaiu egslsfinu guaenguitlsdu
custodiol CPG fin1sanguvgilvagH1iniila
anTuagldld hemo-concentrator 1NN
Fuhenguitlsi¥u cold blood CPG eesiifodday
M3aRAT p<0.01 uaElrenauitlésu cold blood
PG fnsldindesnseduinlauasszozaeglu
Tsameuiaunninguaenguitlé¥u custodiol
CPG eafitudfun1eadn p<0.05 (AN5137 3)
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Parameter Custodiol CPG Cold Blood CPG p-value
(n=15) (n=9)
Operation time (min; X+SD) 286.5+45.2 267.7+54.2 0.37
Bypass time (min; X+SD) 194.3+26.3 169.1+£50.4 0.19
Aortic clamp time (min; X+SD) 143.7+£27.1 115.4+38.9 0.07
Hypothermia (°C; X+SD) 30.7+1.6 32.8+0.9 0.01
Hct pre-bypass (X+SD) 34.5+4.9 33.846.2 0.28
Hct post-bypass (X+SD) 31.0+2.3 34.7+2.2 0.89
K" pre-bypass (X+SD) 3.6£0.3 3.7£0.2 0.18
K' post-bypass (X+SD) 4.2+0.4 4.5+0.4 0.99
Hemo-concentrator (n; %) 15 (100.0) 4 (44.4) <0.01
Blood transfusion (n; %) 11 (73.3) 7(77.8) 0.81
Ventricular arrhythmia (n; %) 4(26.7) 2(22.2) 0.81
Pacemaker (n; %) 0 (0.0) 3(33.3) 0.02
ICU stay (days; X+SD) 6.5+3.4 8.3+£9.4 0.12
Hospital length of stay (days; X+SD) 22.349.1 32.3+30.2 0.02

anUTIuNa

Custodiol #39an5azany Bretschneider-
HTK \Juansavane cardioplegia ¥ intracellular
Fadszaulnuvadeusiing Usznause histidine
Vi buffer seamzanuiiunsaveaieife
tryptophan tuasfiviilintuvaduder way
Potassium hydrogen 2-ketoslutarate Wuans
\inn3a31a ATP Tuvas reperfusion” d13u cold
blood CPG @mtsznaudidifmuasunndisie
Lidocaine HCl 3aifiuendunisiinaniziilawu
Andamy? 9InmsAnrEwuIINIE ventricular
arthythmia lsishsiu Ssssannsfinwvesangy
Aarsnulazay’ ﬁﬁﬂwﬂuﬁgﬂ’mm&]’mguﬁ’ﬂﬂa
lupSanudnsinisiia ventricular arrhythmia Tu
AUENgu custodiol CPG Soga 32.5 wNNI
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oehaiiodhAymadadlonSouifiouiugithongy
cold blood CPG $owar 15.6 Fse1atilaannan
msfinuildangnmnivaesndin (hypothermia)
Tugthengy custodiol CPG fndlugtaenay
cold blood CPG agnsilfaddyn1eadn Fanis
angauniilas 1 asmgadea a1 ueddy
Yae3uMeanas 7% Mlalasunisundesainnis
y1aidon uenani fUaengu custodiol CPG
fins14 hemoconcentrator yns1eifieannisiin
hemodilution'? mmzﬁéjﬂwﬂfjm cold blood
CPG 2¢ld hemoconcentrator Lawwslui{ﬂwﬁﬁ
ameilalawitu egnlsfion nuiditaendy
cold blood CPG fimslHiadansdulasnnnia
wazszazainnuilulsmeuiauiundy
fUhenguiiléisu custodiol CPG* 91nn13AnwN
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szezafieglsmeunavesiirevduidiniile
wuudn lowA szeznatldietiemels Sy
fiananesyunensNen seega1NsHEn Sas
nswuvesiila anudulafindrvuiiowsniuly
lody AIzunsndoundwindn wazlinuainis
kiR dmsuanimegtaenay cold blood CPG
fiszoznaniinnundilulsmetunauminingie
naufiléisu custodiol CPG enaiiownangied
ANZUNINGOUNSINFR
Fosriavesmsinuiie unisdnw

v [

dounadlnu@nwiandeyatuiiyssilouinlila
foyalsinsuiiu suinvesnguiognsiaaesnay
fidnnudiosuazlivindu 1JunsAnuwianiei
Tsswegnurauming dousasviiuiagring
HAnlagdaeunmdilanaznsieniiiesnuiie,
oo ﬂ’ﬁﬁﬂ‘iﬁﬂ%gwiaiﬂmiLﬁm‘hmuﬂﬁjmﬁaaﬂw
Nusuiefuteyauuuluinmhazutsua

naudiegalilnalAeiy

dyUuna

fUhenguitléfuaisazans custodiol
PG liwunnsliiadosnsedurilandsindiouas
szoznanfininudlulsmeunatosningioe
naufilésuansazans cold blood CPG
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