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TRAP sequence Twin Reversed Arterial Perfusion 
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1.
Cool-tip RFA E

1

Twin Reversed Arterial Perfusion sequence TRAP sequence

2 1

2 1cm 2cm

2

15cm 20cm

1

1cm 2cm

15cm 20cm

235mm 433mm 475mm

100-120/220-240VAC 50/60Hz 385W

472kHz±1% 200W 0 30
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2 RFA

23 8 2

22300BZX00335000

2.

20 12 25 20 8 5

(1)

-

-

TRAP sequence

1 35,000 i 100

30 15 20 /

1990
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Radio Frequency Ablation

RFA RFA

2017 

2017 ii Society for Maternal-Fetal Medicine Clinical Guideline #7: 

nonimmune hydrops fetalis 2015 SMFM Clinical Guideline 2015 iii

RFA RFA

23 8 2

22300BZX00335000

(2)

23 8 2 1

1

2010 3 17

25 11 29 6

25 12 29 6

(3)
2 5

2 25 11 29 6
*1 %

2 26
72 .
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*1 %
38
19
7
7
6
6
4
4
2
1

*1 % ×100
2 3 4

19

3 25 11 29 6  
*1 %

8
6
5
5
5
2
1
1

2 1
*1 % ×100

2

4 25 11 29 6  
*1 %

2 5
19
3
2
1
1
1
1

*1 % ×100
2
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5 25 11 29 6  
*1 %

2
1

*1 % ×100

(1)

IEC60601-1 2005

IEC60601-2-2 2009 IEC60601-1-2 2007

IEC60601-1 2005

IEC60601-2-2 2009 IEC60601-1-2 2007

RFA

(2)
1)

IEC60601-1:2005 IEC60601-2-2:2009

10



IEC60601-1-2 2007

2)

(3)

41 3

41 3

17

122 16

169
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1

2 2

3

ISO 14971

41 3

RFA

RFA

15 20 RFA

170
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(1)
MEDLINE 1950 Embase 1974

1983 2017 1

6

A TRAP sequence B TRAP sequence

RFA C TRAP sequence RFA

6
A

B RFA

C RFA

A B C 636 MEDLINE 118

Embase 185 333

A

5 B

RFA 5 C

RFA

A B C

15 20 20 A 15

2 1953 1960

13 B C 20

8 12

25 7 A 8 B C

7
A
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Dashe JS, et al. Am J Obstet Gynecol 2001; 185: 135-9.
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10 Acardiac twins: pathophysiology, diagnosis, outcome and treatment. Six cases and review of the 
literature.
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11 Acardia: predictive risk factors for the co-twin’s survival
Healey MG. Teratology 1994; 50: 205-13

12 Perinatal outcome of forty-nine pregnancies complicated by acardiac twinning.
Moore TR, et al. Am J Obstet Gynecol 1990; 163: 907-12

13 Twin reversed arterial perfusion (TRAP) sequence: a study of 14 twin pregnancies with 
acardius.
Van Allen MI, et al. Semin Perinatol 1983; 7: 285-93.

8 RFA
RFA

B C

14 Intervention versus a conservative approach in the management of TRAP sequence: a systematic 
review
Mone F, et al. J Perinat Med 2016; 44: 619-29.

15 Systematic review and metaanalysis of perinatal outcomes after radiofrequency ablation and 
bipolar cord occlusion in monochorionic pregnancies
Gaetry K, et al. Am J Obstet Gynecol 2015; 213: 637-43.

16 Optimal Method and Timing of Intrauterine Intervention in twin Reversed Arterial Perfusion 
Sequence: Case Study and Meta-Analysis
Chaveeva P, et al. Fetal Diagn Ther 2014; 35: 267-79.

17 Acardiac twin: a systematic review of minimally invasive treatment modalities
Tan TYT, et al. Ultrasound Obstet Gynecol 2003; 22: 409-19.

18 Clinical Outcomes after Selective Fetal Reduction of Complicated Monochorionic Twin with 
Radiofrequency Ablation and Bipolar Cord Coagulation
Peng R, et al. Gynecol Obstet Invest 2016; 81: 552-8.

19 Forty cases of twin reversed arterial perfusion sequence treated with radio frequency ablation 
using the multistep coagulation method: a single-center experience
Sugibayashi R, et al. Prenat Diagn 2016; 36: 437-43

20 Radiofrequency Ablation with an Internally Cooled Electrode for Twin Reversed Arterial 
Perfusion Sequence
Wagata M, et al. Fetal Diagn Ther 2016; 40: 110-5.

21 Early vs late intervention in twin reversed arterial perfusion sequence
Berg C, et al. Ultrasound Obstet Gynecol 2014; 43: 60-4

22 Perinatal- and procedure-related outcomes following radiofrequency ablation in monochorionic 
pregnancy
Kumar S, et al. Am J Obstet Gynecol 2014; 210: 454.e1-6.

23 The North American Fetal Therapy Network Registry data on outcomes of radiofrequency 
ablation for twin-reversed arterial perfusion sequence
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Lee H, et al. Fetal Diagn Ther 2013; 33: 224-9.
24 The use of radiofrequency in the treatment of twin reversed arterial perfusion sequence: a case 

series and review of the literature
Cabassa P, et al. Eur J Obstet Gynecol Reprod Biol 2013; 166: 127-32.

25 Perinatal outcome after selective feticide in monochorionic twin pregnancies
van den Bos EM, et al. Ultrasound Obstet Gynecol 2013; 41: 653-8.

(2)
9 10

9
A

1
( )

TRAP sequence

1
1990 2013 TRAP sequence

13 12 1
6 3 4

6 4
1685-3135g 6 358-1079

31-38 15-19
26-33

2
( )

TRAP sequence

1
TRAP sequence 15

15 6 5
4
15 12

/
50%

6 3 50
6 3

5 3 36-38
1 1

4
2 39 1 18

1

3
( ) TRAP sequence

1 16.5

6

412 6 TRAP sequence
1.46% 20.4 13.1-

28.0 2
31 32 2

TRAP 
sequence

1400g 830-2800 6 5

4
( )

1 16-18
TRAP sequence

1 TRAP sequence

26 1 TRAP sequence 2
24 16-18

24 8 33%
24 5

21% 11 46%
16-18
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5
( ) 50% TRAP sequence

1994 2009 TRAP 
sequence 76

50% TRAP 
sequence21 3

1
2

18

18 7 39% RFA 11
61

RFA 100% 7/7 91%
10/11 11

66% 2/3
88% 7/8

1
RFA

6
( )

TRAP sequence

1993 2004
TRAP sequence

TRAP sequence 74 65
51

65 33/51
42.9 6/14

(p=0.1)
22/28 78.5

p=0.02 23.5
83

36

7
( )

1994 2001

10 9 1
20.3 34.2

2279g
1372g 10 5 /

50 9 4
36

1 21 23
29

8
( )

TRAP sequence

1990 1997 TRAP 
sequence

6
Resistance index

6 5 5

/ Resistance 
index

3 Resistance index 0.20
3 Resistance

index (<0.05)

9
( )

TRAP sequence

TRAP sequence 10
9

30

Pulsatility Index

9 4
22 2 26 31

2 9 5

Pulsatility Index
2

10
( ) 6

1993-1997
6

6 5 1
6 1 3 1

1
3 28 29 30

31
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11
( )

TRAP sequence

1960-1991 MEDLINE

5 184 166
14 1

31.1 36.8
35

45 32

12
( )

1
49

55
29±7.3

1378±1047g 651±571g

52 ±42
34 34

60 29 P < 0.04
P < 0.01

70
90% 40% 30% 70

75% 30% 10% P < 0.05
1.2L2 1.7L L
0.79 P < 0.01

13
( )

TRAP sequence

1 12
2

14 TRAP sequence

10
- - 10 6

4
14 5 5 4 14

7 5

10 RFA
RFA

B C

14
( )

227 80.6%
183/227

19.4% 44/227

15
( )

156 79.1%(121/153) 14.7% 47/320
5.3% 7/133

37 17.7% 39/220
32 23.7% 50/211

16
( )

108 80.8%

17
( )

13 84% 26/31 13% 4/31
32 23% 7/31

2 19% 6/31
18

( )
12 64.3% 9/14 37 33.3% 14/45

28 35.6% 16/45
37 71.1% 32/45

19
( )

40 85% 34/40 12.5% 5/40
34 2.9% 1/35
34 8.6% 3/35
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20
( )

25 88% 22/25 12% 3/25
32 8% 2/25
37 32% 8/25
32 23% 5/22
37 64% 14/22

21
( )

7 100% 7/7 14.3% 1/7
37 42.9% 3/7
37 71.4% 5/7

22
( )

12 75% 9/12 25% 3/12
34 26.9% 21/78

23
( )

98 83.7% 82/98 16.3% 16/98
4.1% 4/98

37 17.3% 17/98
24

( )
7 71.4% 5/7 14.3% 1/7

14.3% 1/7
37 57.1% 4/7

57.1% 4/7
25

( )
5 80% 4/5 36.4% 4/11

37 9.1% 1/11

(3) RFA

RFA

42.9% 6/14 6

RFA RFA

80% 14-17 RFA

RFA RFA

85% 19, 20

(4) RFA
RFA

RFA

11

RFA

10 12 RFA

RFA
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11 RFA

23 19
18
21

12 RFA
RFA

19 40 1 2.5% 34

3 7.5% 34

20 25 2 8.0% 32

5 20.0% 32

15 1 220 39 17.7% 37

211 50 23.7% 32

17 1 31 7 22.6% 32

6 19.4% 2

18 1 45 14 31.1% 37

16 35.6% 28

32 71.1% 37

21 7 3 42.9% 37

5 71.4% 37

22 1 78 21 26.9% 34

23 98 17 17.3% 37

2 2.0%

24 7 4 57.1% 2 37

25 1 11 1 9.1% 37
1 RFA
2 1 21 4

(5)
RFA

20 1.0

50% 2008 2014

25 13

88% 10
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13 RFA
88% 22/25
12% 3/25

37 36% 8/25
32 8% 2/25

37 64% 14/22
32 23% 5/22

36 3 25 2 -40 5
2,293g 778-3,294

(6)

26 2000 1 2013 10

73

14 RFA

10

14
30 1

RFA 77% 56/73 88% 28/32
16% 12/73 83% 10/12

5% 4/73 50% 2/4
1% 1/73

1

(7) RFA
RFA

RFA

15

15 RFA

2017 27 TRAP sequence
50%

45%
1 TRAP sequence 16

18 33% TRAP 
sequence 21%

TRAP sequence

43%

20
 



80% 15
TRAP sequence

SMFM Clinical Guideline
2015 28

TRAP sequence
RFA

Williams Obstetrics 24th edition
2014 29

2 RFA 90%

1 TRAP sequence

Fetology 2nd edition 2010 30 RFA 91%
23

MFICU 3

2015 31
RFA

Intrafetal ablation
RFA

RFA 71 92%

RFA

32

http://fetusjapan.jp/

TRAP sequence RFA

(1)

RFA 2000

2017 27 SMFM Clinical Guideline 2015 28

15 20

RFA 170

RFA
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(2)
1)

42.9% 6 RFA

80.8% 16

RFA RFA

RFA 85%
19, 26 25

88% 20

2)

11 12

2 4

6

RFA
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(3)

RFA

2018 6

(2) 

2)

RFA

RFA

RFA

2 1

RFA
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RFA

3.

(1)

(2) (3) 

(1)
RFA 2000

RFA

(2)
RFA

RFA

RFA
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(3)

RFA

-

-
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