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Table 1 Patients characteristics

No. of patients Age (Yrs.) Sex M : F)
Group 1 (vascular surgery) 30 69.6+7.8 26: 4
Ia (70yrs.<) 16 75.4%3.0 15: 1
Ib (50yrs.= <70yrs.) 14 63.4+6.1 11: 3
Group II (general surgery) 18 67.0£5.9 9:9
Total 48
(December 1990~May 1992) Second Department of Surgery

Mean+SD

Okayama University Medical School
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Table 2 Materials and Methods

Parameters Assays Normal range

Coagulation platelet number auto counter 15~40X 104/ uf

prothrombin time (PT) chromogenic substrate 75~130%

activated partial thromboplastin chromogenic substrate 90~120sec

time (APTT)

fibrinogen chromogenic substrate 200~ 450mg/d4¢

activated coagulation time (ACT) Hemochron 400%

antithrombin M (ATII) chromogenic substrate 80~120%

protein C chromogenic substrate 70~140%

thrombin ATII complex (TAT) two step sandwich EIA 3.0ng/mé=
Fibrinolysis plasminogen chromogenic substrate 75~140%

a, plasmin inhibitor (a,PI) chromogenic substrate 80~120%

D-dimer DIMERTEST-EIA 150ng/mé =

plasmin a,PI complex (PIC) one step sandwich EIA 0.8ug/ml=
Platelet platelet aggregation test aggregometry

collagen : 2.0X10°g /mé
ADP : 3.0xX10—M
Blood sampling times
hepar protamme
operation
. ///////////////
T T 1 1 1 1
preope. (1) (2) (3) (4) 5 (6) postope. 1d. 2d. 3d. 7d.

(1) initiation of anesthesia (induction)

(2) before administration of heparin (pre-heparin)

(3) 5 minutes after administration of heparin (post-heparin)

(4) 60 minutes after administration of heparin (60 min. after heparin)
(5) before administration of protamine (pre-protamine)

(6) 5 minutes after administration of protamine (post-protamine)
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Fig. 1 A : Changes of platelet number
B : Changes of platelet aggregability
* Asterisks indicate p-values below
0.05 compared to the values preoper-
atively.
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Fig. 2 A ' Changes of PT
B : Changes of APTT
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Fig. 3 Changes of fibrinogen
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e—e Group 1 (vascular surgery) : N=30
o0—o Group II (general surgery) :N=18
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@—® Group 1 (vascular surgery) : N=230
O0—O0 Group I (general surgery) :N=18
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Fig. 4 A : Changes of ATIIl Fig. 5 A : Changes of a,PI
B : Changes of protein C B : Changes of plasminogen
Table 3 Correlation coefficient between parameters and age
Platelet Aggregability
g‘ateg“ TAT  PIC @Pl  Fibrinogen
umber collagen
Age (Group I) 0.011! —0.37 0.36 0.31 —0.24 —0.33
Age (Group II) 0.45 0.62* 0.78* 0.29 0.05 —0.22 —=0.21
*p<0.05
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Fig. 6 Changes of TAT, PIC and D-dimer
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Fig. 8 Changes of TAT, PIC and D-dimer
(during operation)
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R AR B L 22 R F TR & Tl e
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100 p < 0.05
1 NZ 22 (AAA)
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104 B
r=0.60
p<0.05
N=22 (AAA) °
Q
O

3000 4000 5000  (me)

blood loss

1000 2000

Fig. 7 A : Relationship between preoperative
a,Pl and intraoperative blood loss
B : Relationship between preoperative
PIC and intraoperative blood loss
AAA : abdominal aortic aneurysm
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Fig. 9 A : Changes of fibrinogen
B : Changes of platelet aggregability
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Fig. 10 Relationship between platelet aggregability and age

A and B : Collagen (2X10* g /mf)

C and D : ADP (3X10-°M)
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A clinical study of blood coagulation and fibrinolysis
in vascular surgery in elderly patients
Akira SuciyaAma
Second Department of Surgery,
Okayama University Medical School,
Okayama 700, Japan

(Director : Prof. S. Teramoto)

To evaluate the pathogenesis of bleeding tendency in vascular surgery in elderly patients,
the serial changes in various parameters of coagulation and fibrinolysis were investigated
perioperatively in 30 patients undergoing vascular surgery and in 18 patients undergoing
general surgery (control).

The platelet count, platelet aggregability and plasminogen activity were lower in the group
of vascular surgery than in the control group perioperatively. Thrombin-antithrombin Il
complex(TAT) and plasmin-«, plasmin inhibitor complex(PIC) levels were high during opera-
tion. Postoperatively, the TAT level gradually decreased but the D-dimer level was high
postoperatively. Although platelet aggregability increased significantly with age in the group
of general surgery, it tended to decrease in that of vascular surgery. TAT and PIC levels
tended to increase but the a, plasmin inhibitor(a,PI) and fibrinogen levels tended to decrease
with age. In 22 patients undergoing graft replacement with abdominal aortic aneurysm, a
negative correlation was observed between preoperative «,PI and intraoperative blood loss.
Howei'er, a positive correlation was evident between the preoperative PIC level and intraoper-
ative blood less.

These findings suggest that in vascular surgery, activities of coagulation and fibrinolysis
increase and the postoperative hypercoagulable state is transient, although secondary fi-
brinolysis is stationary in a high level, and that in elderly patients with vascular disorders
coagulating factor and anti-fibrinolytic factor tend to decrease.

Surgery may induce a bleeding tendency. Furthermore, «,PI and PIC might be main factors
in intraoperative blood loss.



