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Effects of Verapamil Cardioplegia on the Hypertrophied Left
Ventricle Undergoing Cardiopulmonary Bypass

Won Sun Park, M.D., Young-Lan Kwak, M.D., Chun-Soo Lee, M.D.*
Jin-Ho Kim, M.D., Won Cheol Kang, M.D.
and Yong-Woo Hong, M.D.
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*Department of Anesthesiology, Inha University College of Medicine, Inchon, Korea

Background: Verapamil, a calciuom channel blocker, is known to protect the myocardium against
ischemia and reperfusion injury. The hypertrophied myocardium is at greater risk for ischemic damage
compared to the normal heart during cardiopulmonary bypass (CPB). We evaluated the myocardial pro-
tective effect of verapamil cardioplegia on the hypertrophied left ventricle during CPB.

Methods: Seventeen patients with end-diastolic anterior wall thickness (DAWT) greater than 11 mm
in an M-mode echocardiogram were consented to participate in this study. Patients were randomized
to receive either standard hyperkalemic blood cardioplegic solution (n = 8) or the same solution with
verapamil (n = 9). End systolic anterior wall thickeness (SAWT) and DAWT were measured by an
M-mode echocardiogram and the left ventricular ejection fraction (LVEF) was calculated with a 2-
dimension echocardiogram before and after CPB. Simultaneously, hemodynamic variables were measured.

Results: There was no significant difference of DAWT and LVEF between both groups before and
after CPB. DAWT was increased after CPB but this increase was attenuated by verapamil in patients
with LVH. LVEF was decreased in both groups after CPB and the decrease in the verapamil group
was not statistically significant but in the control group. Cardiac index and stroke volume index didn’t
show any significant differences between the two groups after CPB, either.

Conclusions: DAWT increased which means myocardial edema was significant in patients with LVH;
however, a verapamil cardioplegic solution decreased the amount of increase in DAWT. However, the
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verapamil cardioplegic solution didn't improve the hypertophied ventricular systolic function after CPB.

(Korean J Anesthesiol 2000; 39: 804 ~810)

Key Words: Heart: myocardial protection; ventricular hypertrophy; verapamil cardioplegia. Monitor-
ing: transesophageal echocardiography. Surgery: cardiac.
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Faglon digoxin B olkAE ALY BE AR
g FAdR F¢ 92U oM7A ST
FEAd =244 ¥ AAxe) At 4L AFINE
Halslst 4wl slell 20 guage ERoE 8F
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29 isoflurane2 2 #¢ict. 7P AMR F A=A
Z5vte] o] 8- 9slo] 7-MHz phased-array 4] EA
%53} probe (Acuson TE-V5M, Acuson, USA)E A%
Wz 4F1sl345-50 cm A X), echocardiographic sys-
tem (Acuson TE-V5M, Acuson, USA)oll «d73#}9ict.

AL w4 W7 (nonpulsatile perfusion)
£ o83 en EE #A9 Ay Fo M2
32-33°C Aololl A FA=EIGct. YHX AL 5% dex-
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cc, CPD £ 50 ccE Eq3te UWE F IAEFAS
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mEg/Le] KCI#} 50% dextrose 20 cc/LE Z}Zt 7))
Ak AN A=z de] At 1:49 v]§
2 E9H ¥ AR e) AR FRI2E $3)
o Fe=den dAENEL ¥ APAE 58 o
£ 2ZEAZEAYE, olF2 AZEAHAANE
FYsiicl. Verapamile] Ag-832 Ak AFF 0.1
mgell HFete 4] verapamil g Axtd nA-FAHA
Az AZFHA R 4 ¥ As)Ege] TrA
F S0l F AAANY }& 23 A4t

Y& M7t govr] A AldedE FaIa
Zzelgleo g dstAg FIHAT Foll Wuta ¥ql
HAEAsk AtEAT o 9% £4E 75
gk olg} FAlol AAZAEZIE |83 2
dimension modeoll4] #H4]A12] mid-papillary level2}
short axis viewE 2ol probeE AAQE ¥ FH7|
I oltrel FH4lAdel WA E Tt ANALE
$E5 Ao FU XA AxEH9
modeE M-modeZ WA F 743 oSty
el AAA el FAE FAHAT 2E 82
ol Al Axgutde] HyEH-L verapamil XX o
E AA Fae ¢ e o3 A o8] o] Fo]
FHrek SARAQY] Al 4 e ¥lR2E paired
Student’s t-testE FF7He] B]Z¥E unpaired Student’s
t-testE o] &35l EE E4 A P < 0059
o 2Ju] e Aoz sl

= L
HE2EH verapamild Zhel A2} £§ A, AF

W A% AZE EARHZ % Aol gle
#(Table 1) verapamilZoll4] A AL Fo) FU%

verapamil?] HTF $32 227 + 3.4 ug/kg (18—28.9
rglkg)el et

M)t Fo| dAdsAfE wik o F ol 9
ul de Aozt gUicl F F RSN wubgr)
A2dEd F ou] QA Frlsiglew g
3 HEZAE A7 9] QA ALl A
EA59 43 AGEATE F T EFNA s
A, F2 59 43l glgick(Table 2).

BAAEAXEHE o] 83l HH% AYANEE
£, oIt 9 2% FAY WA oL
HAA A9 FAE A A 32 Y=2PH
verapamilg- Ztoll vl Xo]E Holzx ¢kgirh
Aoeg F HFYANEEEL N=2FT verapamil
TollA BF Fasielon) gizFolAe zhimlte)
AN ez o8 Aoz veuct ol
Ao mAe o Folld ZF A3 Foll 2jn)
UA LA FENT YA HAHLE S F R
FollAl M2l £%ol ulE HHE BRY + i
Ao 3 F dizFolAe oY AA4A A
FA7E FelsA 2 verapamilFoll Al & 9
vl Sl WHEE HolA] ggtev] HUA ¥ ¥
7Ae] &7} A% =3 d=FAAE 1222 + 17.8%,
verapamil ol A& 1057 + 104%2 F7+e] §2o%

Table 1. Demographic Data of the Patients

Control Verapamil

Cases 8 9
Age (y1) 598 + 158 619 + 103
Sex (m/f) 4/ 4 5/4
BSA (m) 16 + 02 1.7 £ 02
CPB (min) 141.5 = 40.0 116.1 + 245
ACC (min) 1014 + 304 847 + 217
Procedures

AVR 5 8

DVR 3 1

Values are mean + SD. Control: patients perfused with
blood cardioplegia without verapamil, Verapamil: patients
perfused with blood cardioplegia containing verapamil,
BSA: body surface area, CPB: duration of cardiopul-
monary bypass, ACC: duration of aortic cross clamp,
AVR: aortic valve replacement, DVR: double valve repla-
cement.
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Table 2. Effect of Verapamil Cardioplegia on the Hemodynamics

Control (n = 8) Verapamil (n = 9)
Pre CPB Post CPB Pre CPB Post CPB
HR (beats/min) 673 *+ 63 839 + 7.6 706 * 13.7 927 + gort
MBP (mmHg) 786 * 109 755 £ 5.6 91.6 + 103" 75.8 £ 6.3*%
MPAP (mmHg) 254 + 54 174 + 34 258 + 8.7 184 + 42
PCWP (mmHg) 173 = 43 114 + 3.3* 18.0 = 7.2 120 + 4.8*
CVP (mmHg) 78 + 29 78 + 32 102 + 38 97 + 36
Cl (L/min/m®) 26 £ 0.5 35 £ 12 32 + 16 33 + 1.0
SVI (ml/beat/m?) 385 + 76 42.1 £ 136 459 * 21.5 357 + 92
SVRI (dyne - sec - mzlcm’) 22954 * 638.8 1684.8 + 5474 23988 + 9884 1776.0 + 7817

Values are mean + SD. Control: patients perfused with blood cardiopegia without verapamil, Verapamil: patients perfused
with blood cardioplegia containing verapamil, Pre CPB: before cardiopulmonary bypass, Post CPB: after cardiopulmonary
bypass, HR: heart rate, MBP: mean arterial pressure, MPAP: mean pulmonary arterial pressure, PCWP: pulmonary
capillary wedge pressure, CVP: central venous pressure, Cl: cardiac index, SVI: stroke volume index, SVRI: systemic
vascular resistance index. *: P < 0.05 compared with pre CPB values, ;P < 005 compared with control group.

Table 3. Left Ventricular Punction Measured by Transesophageal Echocardiography

Control (n = 8) Verapamil (n = 9)
Pre CPB Post CPB Pre CPB Post CPB
EF (%) 640 + 169 552 + 16.6* 59.1 + 120 542 + 110
LVEDA (mm’) 279 + 88 214 + 7.7* 251 + 3.1 182 + 32*
LVESA (mm?) 143 + 6.1 141 + 6.7 124 + 3.3 102 * 26
D-th (mm) 143 + 36 173 + 3.6* 162 + 30 17.1 + 338
Ratio (%) 1222 + 178 105.7 + 1041

Values are mean + SD. Control: patients perfused with blood cardioplegia without verapamil, Verapamil: patients
perfused with blood cardioplegia containing verapamil, Pre CPB: before cardiopulmonary bypass, Post CPB: after
cardiopulmonary bypass, EF: ejection fraction, LVEDA: left ventricular end diastolic area, LVESA: left ventricular end
systolic area, D-th: end diastolic anterior wall thickness, ratio: percentage of end diastolic anterior wall thickness after
cardiopulmonary bypass for before cardiopulmonary bypass. *: P < 0.05 compared with pre CPB values, ': P < 0.05
compared with control group.
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A2 AEze 4 Azr}t HolFezA 4oiA
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£ d7ode A4sdxgalel dE5Y stee2
g o83t Al A - o] A9 &5 Luist
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4% ZAs AFd A% AAANE 4¥3
ol FUste] Wl &%2 verapamilg ¥ F
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< 53t A dF9 WHe2 verapamilg 43 A
Holl EFE A DR EE AN e GAtellA
2k 20 pg/kg 2] ] verapamile] F=]¥ o] oY
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