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1.  

1

CT MRI

 

2 Af

45 Greer 3 70

4 Af

1 50 5

Af

6, 7

Af  

8 12

Af 13, 14

Af  

PT: Active partial thromboplastin time

APTT: Active partial thromboplastin time (Fibn: 
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Fibrinogen) D- D-dimer AT Antithrombin

15 19

 

Total Thrombus-formation Analysis System T-TAS

20 23

 

PT APTT Fibn

T-TAS Af

 

 

 

1-1.  

1960

24, 25  (TF) 

X

0-a

PT

APTT PT APTT Fibn

15 19  
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TF

Hoffman The 

cell-based model of coagulation 26, 27

3

Xase  

Xase

0-b

T-TAS

T-TAS  

T-TAS Af

 

 

 



 5 
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Af Af 
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1.  

Total 

Thrombus-formation Analysis System T-TAS

T-TAS

20 23

1 T-TAS

T-TAS
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22.   

 
2-1.  

 

 

2-2.  

16

8 1 5 2 9.0

12.5 kg 10.8 kg Eukanuba Adult 

maintenance : 1.8× 70× kg 0.75 kcal

 

 

 

2-3.  

2-3-1.  

6

2 4  (CV) 

1 2 2  

 

2-3-2.  

5

1 3

1 3
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22-3-3.  

T-TAS

2 AR PL

PL 16 48 AR

16 48 PL AR

 

 

 

2-4.  

2-4-1.   

22

T-TAS AR 2.7 ml 3.8% 3.8%

0.3 ml PL 3 ml

15 μg/ml  

 

2-4-2. T-TAS  

T-TAS

T-TAS 2 AR PL

AR

PL AR

Type -A (Type I-A collagen) (rabbit 

tissue Thromboplastin) 10 μl/min

600 s-1

1-a PL
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18 μl/min 1000 s-1

vWF

1-b

1-c, 1-d 20 22  

+10 kPa Time to 10 kPa

T10 PL + 60 kPa AR + 80 kPa

Occlusion Time OT Area 

Under the flow pressure Curve AUC  

 

 

22-5.  

 ± 

 

Student t-test

Wilcoxon signed-rank test p<0.05

 

 

3.  
3-1.  

1-e AR OT 16

PL AR CV 1.57 15.77 % AUC

AR: 1.57 %, 2.97 % PL: 6.45 %, 6.97 %



 14 

1-a  

 

33-2.  

2 3

3

1 1-b  

 

3-3.  

AR PL OT

180 360 1-f T-TAS

1-c  

 

 

4.  
T-TAS

T-TAS

T-TAS PT APTT Fibn

1 2

T-TAS  
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1  

 × 10  

 

X

10.3 cm×10.1 cm 9.6 cm×14.9 cm

 

PT, APTT, Fibn  

 

 

 

T−TAS  ( : AR : PL )  

 

 

 

 

 

AR:T10 121 sec OT 204 sec AUC 2199.4 PL: T10 111 sec OT 151 

sec AUC 480.4

PT APTT Fibn



 16 

T-TAS PL
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2  

9  

BUN Cre BUN:37.1 

mg/dl Cre:1.2 mg/dl

 

 

  .  

 

 

 

 

T-TAS
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T−TAS  ( : AR : PL )  

T-TAS AR: PL:

200ml  

 

T−TAS  ( : AR : PL )  

AR: T10 323 sec OT 381 sec AUC 1916.5 PL: T10 440 sec OT 547 

sec AUC 131.9  

 

PT APTT Fibn

T-TAS

BMBT

vWF

PL AR

T-TAS  
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5.  
T-TAS

T-TAS 2

AR PL  

AR

20 23  

PL

20 23  

T-TAS

PL AR 1.57 - 15.77 % AUC

AR: 1.57 %, 2.97 % PL: 6.45 %, 6.97 %

3

AR  PL OT 180
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360 16 T-TAS AR PL

 

1

2

T-TAS 1

PT APTT Fibn

PT APTT Fibn

T-TAS AR

PL

ADP TF

 

2

vWF

T-TAS AR PL

AR PL

T-TAS

T-TAS

T-TAS T-TAS
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6.  
16 T TAS

PL AR CV

3

AR  PL OT 180

360 16 T-TAS AR PL

 

 

T-TAS 1

T-TAS

2

T-TAS

T-TAS  
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Af

Virchow

3 1 2 3

30-32 Af Virchow 3

33

34 36  

3 37, 

38 Af

38 41 Af

33, 35, 36  

TDI

TDI e’

a’ a’

42 45 Af a’

Af a’

Af a’  

3 Af

Af
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2.  

 

2-1.  

 

 

2-2.  

8

4 1 5  2 9.0 12.5 

kg 10.8 kg Eukanuba Adult 

maintenance : 1.8 70 kg 0.75 kcal

 

 

2-3. Af  

8

0.05 mg/kg S.C 0.2 mg/kg 

I.V 0.2 mg/kg I.V 0.2 mg/kg S.C

6 mg/kg I.V

4

2-a 5-0

5 - 0 PROLENE

EV4543 

pacemaker PACE Medical,Inc WALTHAM,MA U.S.A 2-b 2 mV

390 bpm Af 2-c, 2-d  



 
 

33 

 

22-4.   

  10

Pre 1 1w 2

2w 3 3w

Af

30 2-e  

 

2-5.  

2-5-1.   

LOGIQ7 GE

S 3.1 8.0MHz  

 

2-5-2. Af a’ A

Af Af

30 8 e’

a’

Af E

A 2-f, 2-g  

 

2-5-3.  

LA Ao

LA/Ao 2-h  

M

IVSd LVIDd LVPWd

IVSs LVIDs



 
 

34 

LVPWs FS FS LVIDd - LVIDs / LVIDd

100 2-i  

SV SV HR

CO (PFVLV)

/  (LV-PEP/ET) 2-j  

LV CO (L/min) = LV–SV (mL)  HR ( /min)  

E A E A E/A

2-g  

 

22-5-4.  

LA/Ao LAmax

LAmin P LAp (

2-k) Total LA 

emptying fraction (FT LA ,%) Passive LA emptying fraction (FRE LA ,%) Active LA 

emptying fraction (FAE LA ,%)  

Total LA emptying fraction (FT LA ,%) : LA max – LA min / LA max  

Passive LA emptying fraction (FPE LA ,%) LA max – LA p / LA max  

Active LA emptying fraction (FAE LA ,%) LA p – LA min / LA p  

 

2-5-5.  

8

e’ a’

2-l  
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2-5--6.  

One-way ANOVA Dunnet test

Freedman’s test Wilcoxon signed-rank test 

with Bonferroni correction p<0.05  

 

 

3.  

3-1.  

8 Pre 1w 2w 3w

TDI A a’

a’ 2-m, 

2-n

 

3-2.  

30 Ao 1w 2w 3w

LA Pre 3w

p<0.05 LA/AO Pre 2w 3w

p<0.05 2-o 2-a FS LV-CO Pre 1w 2w

3w p<0.05 p<0.01 2-p, 2-q

2-b, 2-c  

LV-PEP/ET Pre 1w 2w 3w

p<0.01 2-c  

A Pre 1w 2w 3w p<0.05 p<0.01
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2-r 2-d  

 

33-2.  

LA passive EF Pre LA total EF 

LA active EF Pre 1w 2w 3w

p<0.01 2-s 2-u 2-e  

 

3-3.

8 8 a’

Pre p<0.05 p<0.01 e’

Pre 2w 3w p 0.05

a’ Pre w w 3w

p<0.01 2-f  

1

Spontaneous Echo Contrast  
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44.   

Af

19, 20, 46, 47 Af

46 48

49 52

Af

Af

53 Af P R-R 

f 46, 47, 54, 55  

Af 300 600 bpm 

180

250 bpm 3 5 20 30

46, 56, 57 Af

3 FS CO

Af 3

 

Af LA total EF LA active EF

40, 41

LA active EF 58, 59  LA 
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total EF LA active EF 1

1

 

8

a’ a’

a’

Af

 

Af

2 3 38, 60, 61

LA LA/Ao 2

p<0.05 Af

Virchow

Af

τ

A 62

Af

a’

Af a’ A

1w 2w 3w TDI

a’ A Af 8
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Af

Virchow 3

Af
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  Af TDI a’ 

A Af

8 a’

a’

 

LA active EF 1

a’ 1

Af

Af 1

Af 2 LA/Ao

 

 

Af

Virchow 3

Af
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2-f. e’ a’ 

 

Af 8 e’

a’  

LA LV  
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LV   

LV   

LA   
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2-g.  

E A

E A E/A  

E A  

 

 

E A
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2-h. / LA/Ao  

B  (Ao 

(mm))  (LA (mm)) LA Ao /

LA/Ao  

 

 

 

 

 

 

 

Ao  
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2-i. M  

 

IVSs : (mm)    IVSd : (mm) 

LVPWs : (mm) LVPWd : (mm) 

LVIDs : (mm) LVIDs : (mm) 

FS :  (%) , FS = (LVIDd – LVIDs) / LVIDd 100  

 

 

 

 

 

 

LVIDd  LVIDs  

LVPWs  LVPWd  

IVSs  
IVSd   
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2-j.  

 

PEP :  (msec) Q  

ET :  (msec)  

Q  
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2-k.  LA/Ao M  

LA/Ao LAmax LAmin

P LAp

Total LA emptying fraction (FT LA ,%) Passive LA emptying 

fraction (FRE LA ,%) Active LA emptying fraction (FAE LA ,%)  

Total LA emptying fraction (FT LA ,%) : LA max – LA min / LA max  

Passive LA emptying fraction (FPE LA ,%) LA max – LA p / LA max  

Active LA emptying fraction (FAE LA ,%) LA p – LA min / LA p  

 

P  

 

 

LAmax  

LAp   

LAmin  

Ao  

LA  
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11.   
Af 19, 

20, 46, 47 Af Guidelines for Pharmacotherapy 

of Atrial Fibrillation JCS 2013

83

Af 7 

48 81 83 Af

Af 5.6 33.1% 7

Af 84, 85  

3 Af

5 14 Af 29

64, 86 Af 12

87 3 2 

mV, 390 bpm Af T-TAS Af

Af

13, 14, 64, 83, 86 88  

PT

APTT Fibn D- D-dimer

AT T-TAS

Af Af 30

 

 

 



 92 

 

 
 

22-1.  

   

 

2-2.  

16  

 

2-3. Af  

8

2 mV 390 bpm Af  

 

2-4.  

Af 8 8

10

Pre 30 30 min T-TAS

30 3-f  

 

 

2-5.  

2-5-1.  

Af 5 Fr
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X

20 G  

 

22-5-2. T-TAS  

T-TAS

+10 kPa

time to 10kPa T10 PL +60 kPa AR

+80 kPa Occlusion Time OT

Area Under Curve AUC  

 

2-5-3.  

PT APTT

Fibn D- D-dimer AT  

 

 

2-5-4.  

 

One-way ANOVA Dunnet test

Freedman’s test Wilcoxon 

signed-rank test with Bonferroni correction p<0.05
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33.   
3-1.  T-TAS 

(a)  

AR OT 30

p<0.05 T10 30

p<0.05 AUC 30 p<0.05

3-g 3-f PL OT

30 p<0.05 T10

AUC 30

p<0.05 3-h 3-f

AR PL T10 OT AUC

3-g, 3-h 3-f  

 

(b)  

AR PL

3-i, 3-j 3-g

AR PL T10 OT AUC

3-i, 3-j 3−g)  

 

3-2.  

PT APTT Fibn D-dimer AT
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 3-h  

 

 

4.  

Virchow 3 1 2

3 Af

Virchow 3

33 Af

89 Af 30

AR PL OT Af

 

PT APTT

15 19

PT APTT

D-dimer

Af D-dimer

77 79 AT

AT

90, 91

D-dimer AT T-TAS

30

 

  2 Af

5−14 Af 29

64, 87 Af 12
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87 T-TAS

30

30

 

Af

AF

 

   

AR PL

20

Guidelines for Pharmacotherapy of Atrial Fibrillation JCS 2013

Af 83 Af

Af
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3 Af

T-TAS Af

Af

 

 

T-TAS Af

Af

Af
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11.   
non valvular Atrial 

fibrillation: NVAF 45 3, 63

65 Af 13, 14

 

2 Af

Af

6, 7

66

Af

 (Fibn : Fibrinogen ) 

63, 67 70

Af

Af Af

13, 14 Af

 

Total Thrombus-formation Analysis System T-TAS

20 22

29 PT

 (APTT) Fibn D-

D-dimer AT T-TAS

Af
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22.   

 
2-1.  

 

 

2-2.  

2 8

4 1 5  2 9.0

12.5 kg 10.8 kg  

 

2-3. Af  

2 8

2 mV

390 bpm Af  

 

2-4.  

2 10

Pre 1 1w 2 2w 3

3w T-TAS

30 3-a  

 

2-5.  

2-5-1.  

Af 0.05 mg/kg S.C
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0.2 mg/kg I.V 0.2 mg/kg I.V

6 mg/kg I.V

4 cm 5 Fr

5 Fr

X

20 G

 

 

22-5-2. T-TAS  

T-TAS

2 PL

AR

+10 kPa Time to 10 kPa T10 PL

+60 kPa AR +80 kPa Occlusion Time

OT Area Under the flow 

pressure Curve AUC  

 

2-5-3.  

2-5-3-1. PT APTT Fibn 

T-TAS

0.45ml 3.2 0.05ml

PMC-060 645

g 5 PT
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APTT Fibn

WAKO Coag 2V  

PT PT APTT B 50μl

50μl 2

25μl

APTT PT PT APTT B 50μl

50μl 2

25μl Fibn

B 350μl

25μl 15

25μl

CV

PT APTT Fibn 10% PT APTT

10% Fibn 15%

 

 

2-5-3-2. D-dimer AT  

D-dimer AT −80 

 

  D-dimer D-dimer

Latex turbidimetric immunoassay

D- dimer

D- D-dimer
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D-dimer

500 800nm D-dimer 71  

AT Synthetic substrate method

AT AT

AT AT

D- - - -4-

(NA-4100) AT  

72  

 

2-5-4. CBC  

EDTA WBC RBC

HGB HCT MCV

MCH MCHC PLT

MEK-6450 

 

 

22-5-5.  

PMC-060

645 g 5 BUN

CRE GPT

TP ALB

7000  

 

2-5-6.  

PMC-060
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645 g 5

Na K Cl

800  

 

22-5-7.  

BP-100D Fukuda ME Kogyo CO., Ltd., Tokyo, Japan

40 60 % SAP ; 

systolic arterial blood pressure MAP ; mean arterial blood pressure

DAP ; diastolic arterial blood pressure

Coulter Pre 1w 2w

3w 30

 

 

2-5-8.  

 

One-way ANOVA Dunnet test

Freedman’s test Wilcoxon signed-rank test 

with Bonferroni correction p<0.05

 

 

 

3.   
3-1 T-TAS  
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(a)  

  AR OT T10 Pre 1w 2w 3w

p<0.05 AUC Pre 1w 2w 3w

p<0.05 3-b PL

OT Pre 3w

p<0.05 T10 Pre 1w 2w 3w

AUC 3w p<0.05 3-c

3-a  

 

(b)  

AR PL

3-d, 3-e 3-a  

 

 

3-2.  

(a)  

APTT Pre 1w 2w 3w

PT Fibn D-dimer AT

PT 7.4 8.8 APTT 12.0 28.8 Fib 150 350 mg D-dimer 2 μg/ml AT

102 156 % 3-b  

 

(b)  

PT 7.4 8.8 APTT 12.0 28.8 Fib 150 350 mg D-dimer 2 μg/ml AT

102 156 % 3-b  
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3-3. CBC  

3-c  

 

3-4.  

3-d  

 

 

3-5.  

SAP MAP DAP Pre 1w 2w 3w

p<0.05 3-e  

 

 

44.   
Virchow

Af

33 Af

Spontaneous echo contrast : SEC 75

SEC

76

1 SEC 3

SEC PL OT 223 AR OT
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176 AR SEC

 

Af D-dimer

77 79 D-dimer

(Latex turbidimetric immunoassay) D- dimer

 D-dimer 

71

D-dimer

D-dimer

3w

AT

AT

AT

72

1w 2w

D-dimer AT

thrombogenisity

D-dimer AT

 

  APTT

15 19 APTT

1w 3w

T-TAS AR OT

APTT

APTT
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PT

15 19

ROTEM T-TAS

20 22, 29, 80 T-TAS

T-TAS

20 22  

AR OT w

3w Af

PL OT 3w

Af

vWF
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Af

vWF

vWF

vWF

C

 

Af

70, 81, 82 Af

Af
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5.  
Af

 

Af

Af 
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1.  
Af

92

89

93 95

102 104

105

Af

Af

 

5 1 3

Af T-TAS
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22.  

 

2-1.  

27-39  

 

2-2.  

2 15 3

8 7

7 8 1 5  

2 8.6 12.0 kg 10.2 kg  

 

2-3.  

  2 15

2 

mV 390 bpm Af  

 

2-4.  

Af 

150 IU/kg TID 8

16 24 Smith, S.A. (2012). 

Antithrombotic therapy. Top. Companion. Anim. Med. 27, 88 94. 107

 

 

2-5  

2 10

3 8
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7 3

150 IU/kg

TID 8 16 24  (Pre) 1

 (1w) 2  (2w) 3  (3w)

T-TAS 4-a  

 

 

22-6.  

2-6-1  

2 Af

5 Fr X

20 G

 

 

2-6-2 T-TAS  

3

T-TAS 3

 

2-6-3

3

PT APTT

Fibn D- D-dimer AT
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22-6-4.  

3

SAP ; systolic arterial blood pressure MAP ; mean arterial blood 

pressure DAP ; diastolic arterial blood pressure

Pre 1w 2w 3w

30  

2-6-5  

 

Two-way ANOVA

Tukey s  test

Mann-Whitney U Test Wilcoxon signed-rank test with Bonferroni 

correction p<0.05

 

 

 

 

3.  

 

3-1. T-TAS  

(a)  

AR OT 1w

AUC p<0.05% 4-b 4-a
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2w

PL OT T10 AUC

4-c 4-a  

 

(a)  

AR T10 OT AUC

1w 2w 3w

4-d 4-b PL OT

2w 4-e 4-b AUC

2w 4-b  

 

33-2.  

(a)  

1w 2w 3w

4-c PT 7.4 8.8 APTT 12.0 28.8 Fibn

150 350 mg  

 

(b)  

1w 2w 3w

4-d PT 7.4 8.8 APTT 12.0 28.8 Fibn

150 350 mg  

 

 

3-3  
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3-3-1 CBC  

4-e  

 

3-3-2  

4-f  

 

3-4  

SAP MAP DAP

4-g  

 

 

 

4.  
3 Af Af

89

 

3

8, 9, 12, 106, 107

UFH LMWH

UFH AT

X FXa 108  

LMWH UFH 5,000

LMWH LMWH

AT
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AT

LMWH FXa UFH

109  

AR OT

OT

OT

AT X IX XI X

Af

110 1

1

OT AUC

OT OT AUC

AUC 1

3

 

PL

APTT

X

APTT

 

AR 1

APTT
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APTT

APTT

 

PL OT

111, 112

PL

PL

 

Af 2

Af

Af

Af

Af

DOAC
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5.  
3

Af 3

AR OT

OT

OT

 

 

AT X IX XI X

Af

1

1

OT

 

 

Af

1

Af

DOAC
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