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Anesthesia for Cardiac Surgery in a Patient with
Unsuspected Cold Agglutinin Disease

— A case report—

Sung Yong Park, M.D., Yon Hee Shim, M.D., Young Lan Kwak, M.D.
Yong Woo Hong, M.D.,, and Yong Kyung Lee, M.D.

Department of Anesthesiology, Yonsei Cardiovascular Center and Research Institute,
Yonsei University College of Medicine, Seoul, Korea

Cold agglutinins are autoantibodies activated at low temperature to produce red blood cell agglutination
and hemolysis. Systemic hypothermia and cold cardioplegia which are employed commonly in modern
cardiac operations are a potential danger to patients with the cold agglutinin disease. We report a
successful use of a continuous warm retrograde delivery of cardioplegia with systemic hypothemia in
a patient with cold agglutinin disease detected incidentally. Hemagglutination was found in the cold
(4°C) blood cardioplegic circuit before the delivery of the cardioplegic solution. Hemagglutination was
not detected in the mixture of blood and the warm cardioplegic solution (36.5°C). Therefore, cold
agglutinin disease was suspected. The patient was only mildly cooled systemically. The coronary system
was perfused with a normothemic cardioplegic solution. With this technique, the patient underwent an
uneventful mitral valve replacement operation. (Korean J Anesthesiol 2000; 39: 905 ~908)

Key Words: Heart: cardiopulmonary bypass; cold cardioplegia; hypothemia; normothermic cardio-

plegia. Immunology:

B2 A(cold agelutininye HYTFSE WSeted
w79 U7 $9¢ Yost ANNMEZA B4
Hozk 4o oArlz Zile Y4Hez EAE
Yol gort Ayl FrbeAu LEs} ol

EEHSY 1200013 109 263

AYA 7} | HQY, AEA AAET HEF 134
Axe e ottt
ARG DA QP4 FHYE: 120752
Tel: 02-361-7224, 7220, Fax: 02-364-2951
E-mail: ylkwak@yumc.yonsei.ac.kr

cold agglutinin.

™ uheg Yo & gk’

olf g wiHe}t FEZ AT JREH ALE
& A% AAt HAR AET g oy ¢
AR YA @eh? zehd AlnkHstel £ AWA
Fewe G 5, AR 7Y, A7 4L =¥
522 AL =59 7137 golWA 4%
Fo7t a7t? WY Ade AYPA 2HHo
2 Agste A4 AMgs dA3ARE Hee
2% BEA g9 Aol &4, #HAY 4L

905



906 cigiwiastetA] A 39H A 63 2000

ool £E, A2 A4, A7E §A, s ¥4,
HEGoNG Zlet g8 7l £4€ 7HAE 5 9
of*Y Zhig Fo)7} 1 g3}

AREL $E28 P52z ¢2U dXed A
Pee WAl FE¢ £F F93] JAFAYeNA
P AT Sz Y SALo A% A
7FEA e A Alfied U YtHe
Agste A4 AAHE H8A g3 24AA
Hg Agsted AFHez AAEE APsilal
Y 23 @A Easte wholdh

8 &l

7] 170 cm, AF 73 kgl 4141% I} §$x7} 20
Y ARE AL sY AR 43d AR 2y
F4£2 WYt dAEY 8dd s g
& Achigton] B ool Fuldg E83)
F3 BEFoldct
ol8d 474 "9t 110/70 mmHg, =%} 803]/&,
AL 368°C, LF 203/Folglen HIY UdF
Sl kA IS FHIY AN TR0 3

T F71 AFFol &3k I €Y A

MY T4 13,340/mm’, H¥£ 132 gdl, dupE=I
2 37.1%, WA 382 x 10°19e9 7171 AA
A SGOT/PT 341/309 IULE 7% £74¢ B4l
71e} 244 ZIZEEY] A7to] 229&(NR 246)S
2 Z7ld ZAedell WohE o} HeolAl gsich g
FF XA Fg4 Avidie}l Fsldell air space con-
solidation & 7do] Fa=lo] =Y Fckslel] FAA] 2]
2E A

Y 18 F AAEY AY=FRE Hold =y
F 15038 o]o]A] verapamil¥} digoxine 2 X] &3}
Jovt £A45A ot AVNH AAEE AEso] o
e 613/t 2 FAHNR AAEY Y TEE,
$A4A vld), 941 42 A5 &4 BYs 4%
Z2&94 A7 R {343 AP 4 234
Ag Byt

7% HA 2 Aol o HA Az QY A
Bobs K Elqiglon H8 29 JPAYL FEE
o] AHzk &7 2ol Mg o4 £ Helx gx
Za FA0] Holgel YUY 14UA $EH dXEE
A gsict.

o
=3

=
[]

2

A 5<f2 2 morphine 3 mgE ¢ A7k Aol &
Fadct ¢4 B8 F AAEE $Felo lead
g vsg A&Hoz ZAsed 8F 43 g
% WE A9E 5% A5y telsE AUYL A
®¥s}9icl. Fentanyl 1,900 4g#} midazolam 2.5 mg g
pancuronium 8 mgo 2 vlHHKE ¥ fentanyld} 4eF
9] isofluraneo 2 vlHE HAK} A FAE
34 warm matressE A8 A 2o 5 =Y
£ 718°1A Ystcl. € AF 458 F heparing
AFL A8 HE A8 4B shelel 2o} o
Y FHelEE2E Adslen olml Axo4 &3
g AL 350°C, Yol - Al 36.0°CH
t}. Cardiotomy sucker® FUX WH2 A=Hr]e) A
A (reservoin)oll ozt ojul Au| £#7)9 =
€ A2 Y -G 4LolA Basd Ag
ALt e, Aeded ARF FELE " o
4 &£7o] HolA gkt FAlell 4°C A A Yol
cardiotomy sucker2 F<UE N9 YRE 4Uedl
oluf Yol & el ARt AFAY A
EE uF F 365°CE 7hgste] €9g EEAA
Hely A" gl o ol AAEA ggict Cold
agglutinin disease & 2JAlsla v o] ME& YFA
sten] 365°CS ATFAYE dPdez 200
miming] &E2 {4 Fh AKHog Fsjw
A 4§ AYP#5ict. Warm matress (Blanketrol 0¥,
CSZ, USA)& 38°CZ fA3ldxn €49 L&5=
25°C AxR2 FA3AT. o]F v o4 " 3
H4-2 JREEA goken A9 £384 HA A2
AE el A 33.6°C, FEHIA 339°CHek. ¢F ¥

€ ol £4L WAHA Yk F 247} 487
9 A €3 X Aol g o]gd e ==FA
APt AHERT] olgd FRE b2 Jlsrol
¥]& 3§32 (Concha Therm II®, Hudson respiratory
care, USAYE 37°CE ZAsto] Agstgich. £l
cold agglutinin testy= A}3§3}A] skl A7)0 4
olgd ¥ ZAY P FH&Y vk 1:1282 F
7t=lol gt

F& ¥ #AoAe HE =8 4 3 FY9 Fo
E FAANFLH v olde el §8o] £4=
424 BEHA g2 & F olEA Yyl Wi
ol¥slgcl ¢ 44 ¥ AAT ¥ ALY o
7he 1:642 4[] Frisie] id. Ay A7)



vt & 2] 49 : Cold Agglutinin Disease $4+2) M4l w}] 907

dEL 15 G Ig M, Ig Ax EF A4 ¥ Hdl 9l
2l2ew cryoglobuling SA3elgict. 4 F 16Ul
5ol £7 gle] HYs At

I} &

A4 HYFo| EAlRle ¢Yo o =
VA zA 2738 Aol AN E EaA WA
HAG de 4 =04 a1 8457 3}
Hez ZA4 AddAde d4HeE FAE 4o
A ke 2 Aol =AY §Ag o
717t Z7vE Afole HETFE SAHAAAN ¥
do & gt

o] AL EWiA oz WAl 4 fex vle]
3 Zalzuh} EB virs, CMVS}F 28 whola] A1}
UFFoll 4% Zgolt A Fofoll o3 olXA o
2 ud 4 9lek® Cold agglutinin disease® 7131
$AES A9 AL =F3A U JA4F, A, Ray-
naud §4, ek 24, W ERAA A, £,
#d Sol vebd § Qi B #Abe] A9 #AHY
ol A HEFel SAelt $HE AR g ol 7=
44 4ol U ¢ A A”E 4YW Hez n|
Fol e Fofl ojXH oz HAYE Aoz FAH
ol el €3y kY A4S Rt AU &
741HAI7 A S E ZHE thermal amplitude’} W2 7
Folle 4 S4e] UHsA g 5 geng gt
AM o cold agglutinin diseased 71231 ¢glE 7}
FAE wAEg + glch

Cold agglutinin disease® 7}% 3452 MAEA]
off A% R3E 98] dubHez Absies HA A
Ay YARARE AL Hs HEF A
I 2492 A o Ao &4F 2WYE F AU
ok 2HA o) FAEE FEs] A% okt A
Ego] ol & Hell Agid Afolle Mle
Aol ¥ Fel e AW $Y §3&9
g7} g dHojmal £ AAlfel ) 4 ALy
A e3s sto] AdEE AN + YAt AL
AL A9 Holmelx] gemld A A(crystalloid)
LAAA Yoz e 5 E Aol F FA JAIA
Aolg AL 5 > w=g AYA N A4
shA) g3 i A%g P AfPsid {i

3 FAAA AR (anoxic arrestir}'” AZ|H oz A4

AEE $ud? Mdee AT 5 Yok 2
Ay A9 W Eolle g Eyol B E m)
£, 7, 999 B9 T3 A g oA
Al AAR7) olfde FAES 7HA R Qlct

AT AL Fdhe F4% A TR
thermal amplitudeo] 22 YJAI X o]ale] H -2l
=25 AE WAHe Ao Folrd Fasich
HTolle A4 Mg wol YA ghomA 244
AYg A28 o]Eul ‘warm heart surgery’7} FE
e ek B ooflollA] AAkalgel obd 34°C A
587 A4 A& $F tepid warm hearnt surgery
AL ed olv 34°C A=t AL | g%
< ol HAse A §HEE HLele 25
ghed A8

B A AY ¢ Fell cold agglutinin disease7}
A=A G AL, ddse F4 AviEAst
2487 ARste 9A £5F oA o olge
2 AEE fAE Aol Fasich B FdA:
Aol Had FHA7 "ol THHUE wie
3ol GoluAl gsked F 7HA 7beAE e
4 At shie g 4o g3 gAlrl 3
Aslo} el YolukA 94%E FE Y °E 3
e A 50 AeelEdle 7 dAG ¢ A
gy ZA A e oldo] QY Aoz nFo] YA
27} 42 olsgE Aoz Aok

& Holl 8- 2 APsle 4ol ) 2
2 AANA BAEA e dY $LE R 8
AAe AAEgAel A ARy =X
yf FAE 4o7A guch £ FelAXF o
712 A Y SALEE 7H fAtelA A"
A FAE stz S8l AL 3 2849 A
Aeg AWt ZE AlA 4°CollA] Al
gy A4 AAE GEdor ARY s AR
71E AW o] AR A} TG Ago] opm,
= AAANLE GV Hell €4 AF YARA
H circuitel] HA FAE AAA HYF TF AR
F TEY ¥ AN AAMYE A AeEx
A A & glovz A HAZ AP He
T 9 Aoz As¥d

B Zdle ol71X Al cold agglutinin disease &
7HR A e Al AAALE FvRA
SE3234°C AE) AL AL 2ABANE A%



908 diytelH2ete)A] - A9 A 6.5 2000

Hog sl AAAE fA%e} AEHeE &
29 AEE AdArlol £ 283 $l ol
wnshe vholth,

# x 8 8

. Pruzanski W, Shumak KH: Biologic activity of cold-
reacting autoantibodies (first of two parts). N Engl J
Med 1977; 297: 538-42.

. Rosse WF, Adams JP: The variability of hemolysis in
the cold agglutinin syndrome. Blood 1980; 56: 409-
16.

. Falz, 34, o] F&: Cold aggutinin hemolytic anemia
Eztel Ak F AL #4. diinka 34 1995;
29: 740-5.

. Park JV, Weiss CI: Cardiopulmonary bypass and myo-
cardial protection: management problems in cardiac
surgical patients with cold autoimmune disease. An-
esth Analg 1988; 67: 75-8.

. Klein HG, Faltz LL, McIntosh CL, Appelbaum FR,
Deisseroth AB, Holland PV: Surgical hypothermia in
a patient with a cold agglutinin. Management by
plasma exchange. Transfusion 1980; 20: 354-7.

. Pruzanski W, Shumak KH: Biologic activity of cold-
reacting autoantibodies (second of two parts). N Engl
J Med 1977; 297: 583-9.

- Aulell, AdE, 34, olFE, A4, BAE: Y
SALE 7 2o} AdE vl B3 16 ety
e R 1991; 24: 690-2.

10.

11.

12.

13.

14.

15.

16.

. Leach AB, Van Hasselt GL, Edwards JC: Cold agglu-

tinins and deep hypothermia. Anaesthesia 1983; 38:
140-3.

. Berreklouw E, Moulijn AC, Pegels JG, Meijne NG:

Myocardial protection with cold cardioplegia in a
patient with cold autoagglutinins and hemolysins. Ann
Thorac Surg 1982; 33: 521-2.

Lee MC, Chang CH, Hsieh MJ: Use of a total wash-
out method in an open heart operation. Ann Thorac
Surg 1989; 47: 57-8.

Williams AC: Cold agglutinins-cause for consern?
Anaesthesia 1980; 35: 387-9.

Dake SB, Johnston MF, Brueggeman P, Bamer HB:
Detection of cold hemagglutination in a blood cardio-
plegia unit before systemic cooling of a patient with
unsuspected cold agglutinin disease. Ann Thorac Surg
1989; 47: 914-5.

Muehrcke DD, Torchiana DF: Warm heart surgery in
patients with cold autoimmune disorders. Ann Thorac
Surg 1993; 55: 532-3.

Aoki A, Kay GL, Zubiate P, Ruggio J, Kay JH:
Cardiac operation without hypothermia for the patient
with cold agglutinin. Chest 1993, 104: 1627-9.
Agarwal SK, Ghosh PK, Gupta D: Cardiac surgery and
cold-reactive proteins. Ann Thorac Surg 1995; 60:
1143-50.

Moyer DJ, Welsh FA, Zager EL: Spontaneous cerebral
hypothermia diminishes focal infarction in rat brain.
Stroke 1992; 23: 1812-6.




