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Changes of Coagulability after Off-pump CABG: Comparison with On-pump CABG
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Background: Hemostatic function is regarded to be preserved after an off-pump coronary artery bypass grafting
(CABG), compared to conventional CABG, and the preserved hemostatic function may increase thrombotic occlusion
of the graft. We studied the changes of hemostatic variables in patients undergoing off-pump CABG, and compared
to those of on-pump CABG. Material and Method: We studied the changes of coagulation function in 11 patients
who underwent off-pump CABG (group 1), and compared them with those of 11 patients who underwent on-pump
CABG and Dor procedure (group Il). Coagulation status was evaluated by thromboelastography and blood coagula-
tion test preoperatively, postoperative 1% day, 2" day, 3" day, and 5" day, respectively. Result: Among the
variables measured by thromboelastography (such as r time, k time, ¢ angle, and MA value) and blood coagulation
test (such as factor VII, protein S, protein C, antithrombin IIl, activated protein C resistance test, plasminogen,
D-dimer, prothrombin time, activated partial thromboplastin time, platelet count, hemoglobin, and fibrinogen), there
were significant differences in the MA value, o angle, and platelet counts between the two groups. MA values
were 140£72% and 153+98% in group |, and 87+27% and 78+28% in group I, at postoperative 3“ and 5"
days, respectively (p<0.05). o angle was 122+92% in group | and 69+23% in group Il at postoperative 3" day
(p=0.09). Platelet count was 63+55% in group | and 33+13% in group Il at postoperative 3 day (p<0.05).
Conclusion: Patients who underwent off-pump CABG showed increased coagulability during postoperative periods,
compared to those who underwent on-pump CABG. Our data suggest that aggressive perioperative anticoagulation
therapy is warranted in patients undergoing off-pump CABG.

(Korean J Thorac Cardiovasc Surg 2004;37:245-251)
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Table 1. Demographic, operative, postoperative data

Group I (n=11) Group II (n=11) p value
Sex (male:female) 7:4 7:4 ns
Age (y) 57+6 6311 ns
Stable : Unstable 3:8 2:9 ns
Risk factors
DM 6 4 <0.05
Hypertension 7 7 ns
Smoking 4 3 ns
Hypercholesterolemia 4 2 ns
Number of distal anastomosis 34+07 27+1.1 ns
Height (cm) 171£24 165+17 ns
Body weight (kg) 68+8 6616 ns
Ventilator support (hr) 12+6 18+12 <0.05
ICU stay (hr) 18+7 25+12 <0.05
Chest tube drain (mL/24 h) 957 +£545 735+ 667 <0.05
CPB time (min) 156 £37
ACC time (min) 78 £35
Preop aspirin 1111 11411
Preop heparin 111 11/11
Transfusion (packs) 27108 22109 <0.05

DM-=Diabetes mellitus; ICU=Intensive care unit, CPB=Cardiopulmonary bypass; ACC=Aortic cross clamp.
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Table 2. Comparison of preoperative coagulation pannels and
TEG parameters between the groups | and i

Group I Group 1T p value
HB g/dL 135+1.8 133412 NS
HCT % 40:t5 3914 NS
PLT (k) 238+82 261199 NS
PT INR 1.0£0.1 1.0£0.1 NS
APTT 385 45+17 NS
FBG 390+101 457+107 NS
PRT S % 87+£15 77+£19 NS
PRTC % 103122 106116 NS
ATII % 9026 1017 NS
PLMG 97+15 101 £15 NS
VII % 116133 127119 NS
DDM 0.7+04 1.7£3.1 NS
R sec 29+12 30t11 NS
K sec 17x15 9+4 NS
ANG 41+14 45111 NS
MA mm 50420 61+13 NS

HB=Hemoglobin; HCT=Hematocrit; PLT=Platelet count, PT=
Prothrombin time; APTT=Activated partial thromboplastin time;
FBG=Fibrinogen; PRT S=Protein S; PRT C=Protein C; ATII=
Antithrombin III; PLMG=Plasminogen; VII=Factor VII; DDM=
D-dimer; R=R time; K=K time; ANG=¢ angle; MA=Maximal
amplitude.

UL e 7
5U9%] 86+29% % 7.}:55}5)19.
th KZke 179 A% ¢ £ 195 12+2124% 3 7ol %)
om 279 AL 1, 2, 3, 54 7+ 197+104%, 184+
119%, 206+ 118%, 132+48% 2 Z7}slgon] of F 7kl
Aol et o angled 179 7S 194 82+61%2
Z&stg o 3, 59A), 2+ 122+902%, 127+114%% =
bl i SAH R 398 rhp<0.05). I 72
2, 3, 598 27k 73+31%, 70+36%, 69+23%, 88+29% 3.
Zaskgic. MAZE 19 739 MAZEL 29 $7EH F
7bsked 39A), SUA, 22 140+72%, 153+98% Z7}519]
o BARLE F33ithp<0.05). 9] 7% 1, 2, 3,
S5U 914+25%, 77+34%, 87+27%, 18+28% 2 Zr&al%d
ok o 7 7F MAZL T 34A9E SUA FAIH Ko7t AR
thHp<0.05).

Q) 8YED7|SHAL VIZ 179 Z$ 193 294
44+28%, 571+17%Z ZAstgd o) 343 5YA 4 A
TAZ 38 ot U9 A1, 2, 3, 5UA] 247 44+

7%, 55+16%, 88+30%, 75+ 14% 35 A& 245 Ael9d
o ok F 7} x}om 21gdth. Protein S oF F =
3 29A7HA] skl AR Fobsle] 5YA 1ol
78+14%, II:rLol 87+17%71A] 3 Eslgion ok F 7 3
o|7} isdct. Protein C= & & BF T% F 2¥4A7A
oyt Ax Frkstod 5UA] el 89£17%, TIF-o]
TTIE12%74A] 3859w ok o ZF Aol gldiet. AT
M-S 1379 7% 1945 80+58% 2 743t chy) 39+ 4
2R 42 3)Esln AR 134+125% 2 Zbaldo
W 179 79 29A474A Zastaert AR Sotbsled 5
4 90+ 10%7HA) 3] Bt om o & 7+ Zojzh figdet.
T 7+ Zoj it
Plasminogene I7-9] 7% 2R 7 A ZH4stGelbzt 718}
of 5UA| 112+£20%% 353l o I79 75 297t
A ZH4zslictzt 5Y A 94 +19%71A] ﬂiﬂ‘}i-‘lﬂ% % T
7+ Zpol7} flich D-dimere % & EF 4uff o] Fvtsl
Row 1] ¥ Frist 743&—% Hlov FAA Xole
819dt). Fibrinogen®- 179 79 2, 3, 54 z+zF 201+
52%, 210+52%, 214+46% 5 Z7}8t9 3 179 A$ 2, 3,
5UA 136+48%, 165+42%, 148 +47% 2 Z7}3stg o oF
T ZHll BAIA Aol ot

dagre 179 A5 294 39 14%7H A asteich
7} 3, 59A] 63+55%, 69+21% 2 3 E3Gon 1FY 4
91,2 3Y%) 37+£17%, 24+13%, 33+13% 2 Z+489ch
7} 5QA) 61+37% 3 Estgon ok F 7Po1] 3R] EA
A zpo|7b A rkp<0.05). PTE 9 F 25 1Y&] 145+
20%9} 144+ 14% 58 ZAojR Z A} 7+4asto] 5UA] R4
TELE 941 slglow of 7 7+ Xol7t gllr). APTT=
oF 7 RE 194 180+120%%F 118+26% 2 7ol A t}7}
A 7‘**}04 59 A T 3 ESA 1] I
e o dRs AgE Hou FAE Aele gk

- fo

)=
55

Activated protein C resistance test= %

Het o & 2% 54 3 z4sglon] & F 7 £4
A zpol7} 91girHTable 3)
| &

Aalutolal 2o A-g2 ALTAE A3bele] N
207159 A9} AT yS5A S xuste Ao

2 4 d#iA SivH12] 2 ATl Asulold|l s A4S
A o= BAETm o) 4o A a3 ANy Fs
Zell7} glgoll wal & F 3BTl GHL2T 750

ZstE = dA4bo] YERA] kgt

— 248 —



Table 3. Postoperative changes of coagulation pannels and TEG parameters (% baseline)

Grl Gr II
Date
POD#1 POD#2 POD#3 POD#5 POD#1 POD#2 POD#3 POD#5

HB g/dL 091+0.02* 0.89+023* 0.89+0.2* 0.95+0.2* 09+08*  081+0.13* 0.84+0.1%*  091+0.1*
HCT % 090+0.19* 088+023* 0.88+0.2% 098+024  090+0.8*  0.81+0.14* 085+0.1%*  0.90+0.9*
PLT (k) 042+0.17* 039+0.14* 0.63+0.55%7 069+021* 037+0.17* 024+0.13*  033+0.13*7 0.61+037*
PT INR  145+029* 126+0.13* 1.12+0.13* 1054008  144+014* 128+0.17* 1.11+0.16*  1.08+0.09*
APTT 1.8+12%  138+042* 126+020%  1.01+0.15  1.18+026* 1.15+022* 122+0.32*  0.95+0.19
FBG 1.06+0.5  201+052*  2.1+052%" 214+046* 085+022  136+048* 1.65+0.42%1 148-+047*
PRT S  046+0.16* 042+009* 053+0.10*  078+0.14* 044+0.18* 048+021* 0.58+026* 0.87+0.17*
PRTC  0.54+0.19* 058+0.12* 070+029%*  089+0.17* 0.52+0.11* 051+0.12% 0.61+0.15*  0.77+0.12*
fOATII  0.8+0.58* 096+0.86* 1.04+094*  134+125  063+0.12* 059+0.14* 073+0.12*  090-£0.10*
PLMG  0.68+021* 069+0.13* 081+0.14* 1124020  056+0.14* 0.59+0.10* 075+0.16%*  0.94+0.19*
VI 0441028 0.57+0.17* 1.02+0.32 0924012  044+0.07* 055+0.16* 0.88+030*  0.75+0.14*
DDM 495+2.52% 3.61+2.04* 442+4293%  823+731%  540+4.14%* 401+3.72%  446+274%  11.7+117
R sec 1.19+0.66 1.39+0.75 1.41+0.83 1364085  1.09+074  137+0.74  146+074  0.86+0.29*
K sec  172+124* 148+1.09 1.35+0.83 139+123 1974104  184+1.19% 206+1.18%  132+048*
ANG 0.82+£0.61* 1064079  122+092*  127+114  073+£031* 0.70+036* 0.69+023*  0.88+0.20*
MA mm 098+040 1154054  140+0.72%" 153+098%T 091+025* 077+034* 0874027" 0.78+0.28%,"

*p <0.05 compared with baseline;

Tp<0.05 compared between Group I and Group II. HB=Hemoglobin, HCT=Hematocrit; PLT=Platelet

count; PT=Prothrombin time; APTT=Activated partial thromboplastin time; FBG=Fibrinogen, PRT S=Protein S; PRT C=Protein C;
ATIN=Antithrombin III; PLMG=Plasminogen; VII=Factor VII; DDM=D-dimer; R=R time; K=K time; ANG=¢ angle; MA=Maximal

amplitude.
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