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=Abstract=
Clinical Experiences of Continuous Tepid Blood
Cardioplegia:; Valvular Heart Surgery

Chong Kook Lee, M.D.*, Seung Il Park, M.D.*, Jae Min Cho, M.D.**,
Jun Ho Won, M.D.*, Myo Sik Park, R.N.*

Background: In cardiac surgery, hypothermia is associated with a number of major
disadvantage, including its detrimental effects on enzymatic function, energy generation and
cellular integrity. Warm cardioplegia with normothermic cardiopulmonary bypass cause three
times more incidence of permanent neurologic deficits than the cold crystalloid cardioplegia
with hypothermic cardiopulmonary bypass. Interruptions or inadequate distribution of warm
cardioplegia may induce anaerobic metabolism and warm ischemic injury. To avoid these
problems, tepid blood cardioplegia was recently introduced. Material and Method: To
evaluate whether continuous tepid blood cardioplegia is beneficial in clinical practice during
valvular surgery, we studied two groups of patients matched by numbers and clinical
characteristics. Warm group(37°C) consisted of 18 patients who underwent valvular surgery
with continuous warm blood cardioplegia. Tepid group(327C) consisted of 17 patients who
underwent valvular surgery with continuous tepid blood cardioplegia. Result: Heartbeat in
100% of the patients receiving continuous warm blood cardioplegia and 88.2% of the patients
receiving continuous tepid blood cardioplegia converted to normal sinus rhythm spontaneously
after removal of the aortic cross clamp. There were no differences between these two groups
in CPB time, ACC time, the amount of crystalloid cardioplegia used and peak level of
potassium. During the operation, the total amount of urine output was more in the warm
group than the tepid group(2372+243 ml versus 1535+130 ml, p<0.01). There were no
differences between the two groups in troponin T level measured lhr and 12hrs after the
operation. Conclusion: Continuous tepid blood cardioplegia is as safe and effective as con-
tinuous warm blood cardioplegia undergoing cardiac valve surgery in myocardial protection.
(Korean J Thorac Cardiovasc Surg 1999;32:130-7)
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Fed FFk g Av]E Warmio] 9.9, Tepid-©]
89%len, HAF AYL Warmito] 48.7E284, Tepidi-o]
53.1+3.84), A EHEBSA)S Warm-©| 1.56+0.04 m’, Tepid
ol 1541005 M2 FT7+] EAA fAo] e
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Table 1. The composition of warm blood cardioplegia.

-2 A]
1999;32:130-7

Oxygenator blood : Crystalloid cardioplegia = 4 : 1 (8 : 1)

High K" Low K*
St. Thomas solution(ll)# 1,000m1 St. Thomas sc;lution(ll)# 1,000m1
NaHCO; 10mEq NaHCOs ) 10mEq
KCl 80(180)mEq KCl ) 10(40)mEq
total K* 100(200)mEq/L total K" 30(60)mEq/L

* (); When we used the blood cardioplegia delivery set as 8:1
#; Cardlopleglc

Table 2. Preoperative demographic data.

No. 1, Joong Wae Pharm. Korea, (Na® 110mMJ/L, K~

16mM/L, Ca™* 1.2mM/L, Mg"™ 16mM/L)

Table 3. Operative procedures.

Warm Tepid p value
Sex (Male : Female) 9:9 8§:9 NS
Age (year) 48.7%+2.8 53.1£38 NS
Body Surface Area(mz) 1.56+0.04 1.54+£0.05 NS
Ejection fraction (%) 55.614.1 565127 NS

NS = not significant

A7) 7FsAIZE Wi Ak A2 Warmt©] 1682
708 9 12411638, Tepidd©] 181.6=9.3% % 140.1E
6.5 2.8 o7 frolgk Aol glalvhp=NS). thE ) A}
o A A7) o|e kx| 2] A7k Warmto| 39.4+2.4
¥ Tepidi?o] 39.8+4.78 07 oFr7ke] Fogl aloji= ¢lgl
thp=NS). €= AA 4o AE Warmo) 23722243 mi,
Tepid7-©] 15351130 mlZ Warmi-o]| A %316}71] wro] wjAd
Hou (p<001), % AA oAHFS Warmro] 1321+
121 ml, TepidZ@ 2037+ 231 mlZ itﬁ%}ﬂr ook A
s ok kel 28 Aol §lAth(Table 4).

$E% cystalloid cardoiplegia®] AREFHL WarmT-ol| A
37531304 ml, Tepidz©] 35241301 mlZA Fr7ke) F28F
Apolz} glolon Ao ¢35 HF A TF TEE
Warm-°] 7.79%0.21 mEq/L, Tepid? 7.89%0.19 mEq/LE ¥
-7+ #bolz) gigich Ftd &l Ak siAlE ARkl A
A glgoze] a4 AFE WarmTo] 100%, Tepidi-2
88.2% 24 Tepidze] 28|ol|A AA} 25029 2l Azhol
)2 koA defibrillator?] ARgo] He o) &3 Al
29 EellAE WarmT Y Tepidit 5 AlF-Eo] A9
akAslA] grol AGASN Zole] 9% 3ol 7lsaksit
(Table 5). 9714 2§ Zol= A Alde] AsE$lel chgh
B3 B o9& Al

=3 FERAAAA Y FF
18.6 18412}, Tepidol A 17.6 114 7ke

7] ol"A| 7+-& WarmTol| 4]
2 FETRe Fo

Warm Tepid
AVR 5 7
MVR 13 10
total 18 17

AVR = aortic valve replacement;

MVR = mitral valve replacement

gl zpol= gloict g £F AT B¢ AR WarmT

o] 26471135 ml, Tepid7°] 20241172 ml2 Warmz-ol| 4] ©}

2 wgkoy B4 goAe %’i‘;*lﬁ}. Ao A% &4

3} CK-MB¥ WarmTol A 9.77£1.67%, Tepida=ollA 9.14*
1

0.84% % Fr7he) #+2o¢ th gem, % A7 5
1247kl A] A3 Troponin-T+= Warm-ol|4 Z2z} 241+
0.60%, 1.441022% TepidTollA 144+022%, 1.281023%%
Tepida-oll A i wgkor) FAA #2492 ¢l3lckTable
6).

%% A2 %A (Dopamine or Dobutamin)AHE2  (Sug
[kg/min®]A}) WarmT 72|(38.9%), Tepide 73(41.2%), AH&-3F
A7+ WarmT 1941444 7h Tepidy 21.5E524 7k 2 oF
27+ FoAde] glglen, w3k dd A (Nipride) AHS-
(0.5ug/kg/min®]| AHl| A= Warm- 43|(22.2%), Tepidw- 33
(17.6%), AH&E A1 7He Warm@ 21.3%5,04) 7k, Tepid® 22.6
51Xk R of7he] BAIEA fol4o] Yiti(Table 7).
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Table 4. The pump, ACC time(min) and the amount of urine output, hemofiltration during CPB.

CPB time (min) 168.2+7.0 181.6 9.3 0.256

ACC time (min) 124.1£6.3 140.1+6.5 0.088
ACC off - Pump stop (min) 394*24 39.8+£4.7 NS

Total urine output during CPB (ml) 2372.2+243.0 1535.3£130.0 0.005
Hemofilteration amount (ml) 1321 +121 2037 £231 0.052

CPB = Cardiopulmonary bypass; ACC = Aorta cross clamp; NS = not significant

Table 5. Total amount crystalloid cardioplegia solution, highest potassium level, rate of spontaneous sinus conversion and the
rate of pericardial closure area(%).

Crystalloid Cadioplegia (ml) 3752.81304.7 3523.5+301.1

K" Highest (mEq/L) 7.79+0.21 7.89+0.19
Spontaneous sinus conversion rate (%) 100 88
Pericardial closure (% length) 90 90

NS = not significant

Table 6. The ventilator weaning time(min), the amount of urine output during 12hours after operation, and the level of CK-MB,
Troponin-T after operation.

Warm pid
Ventilator weaning time (hour) 18.6+1.8 17.6£1.1
Urine output (ml)
#PO 12 hours 2647.2+£135.2 2024.7+£172.5 0.07
CK-MB (%)
after CPB 9.77+£1.67 9.14£0.84 NS
Troponin-T (%) .
after CPB 3.27£0.81 1.73£0.33 0.064
#PO 1 hour 2.41£0.06 1.44+0.22 0.141
#PO 12 hour 1.64+0.43 1.28+£0.23 0.545

CK-MB = criatin kinase-muscle brain; PO = post operation; NS = not significant

ARAL deh A% el dold 2% F9 AT £ & pH AR P44 Sol A2 9% lAE 9o
EF W RS Uad sk A B Agew Q9 dm 9 ARAR Asel 42 Fol o] ABe)
A gom, A AYE YD AL €3 18 B B HolAek s o2l AVER AT HY P ADF £4]
T A A 0%el A B FEF AL HA 24 BAsH Do

F 2 4 9k 10504 Bigelow 570 S5 24E AL 2 HIelk A% 4% Fo 5712 @erobio] ARAE H5
e AT 23 $2% 822 A4se] gom o Ae & o HUH AL Qw9 AT IRl Aze Azs}
He 71RA Qe A2e) AL AT G v g olFolen 1 e 9% 28 AFAYL o) gsh] 4
A A ol 125 T2 gom Azt 88 AL WCE A 589 A172 gokn AAS A
4 A% AR Bdol A2 Ak £RFE FEAAL 4+ B 2L Zold] 2B AL 449 DR g
&% A% 4T AoR FABGE Holoh o9 2L A R ol

& 89 AReE FFSI o PHe EAV)s AT Lichensein 598 A% £8 AAAYY g0 429
Y, B FA, Golg, ATPAAH ol8, 24 Akel  REAE AW, o 22D Akl A Sbs, Aslols)
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Table 7. The cases of the using inotropics & vasodilators

Tepid p value

Warm
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