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Anesthesia for Fetal Surgery: Twin Reversed Arterial Perfusion Sequence

-A case report-

Kyu Dae Shim, M.D., Yon Hee Shim, M.D., Hyo Eun Kim, M.D., and Jong Seok Lee, M.D.

Department of Anesthesiology and Pain Medicine, Yonsei University College of Medicine, Seoul, Korea

It is important to consider the fetal, uteroplacental, and maternal issues when choosing anesthetic
technique for fetal surgery. The twin reversed arterial perfusion (TRAP) sequence, or the acardiac
anomaly, occurs in 1 : 100 monozygous multiple pregnancies and in 1 : 35,000 births. The TRAP
sequence is characterized by placental vascular arterio-arterial anastomosis between twin fetuses, one
an acardiac/acephalic twin that receives its blood flow from the normal pumping twin, thereby
endangering the normal twin by high output cardiac failure. The acardiac twin is nonviable, and
perinatal mortality in the pump cotwin exceeds 50% because of cardiac failure and prematurity.
This can be managed by fetal surgery. We report on a patient with a 26-wk gestation complicated
by an acardiac/acephalic fetus anesthetized for surgical umbilical cord ligation. (Korean J Anes-
thesiol 2002; 42: 690~ 693)

Key Words: Anesthesia; fetal surgery; fetus; twin reversed arterial perfusion sequence.

ARA o] 44 ol LofellA b &3k A gkch A4 elobel FA dloldl AElolE: JARE
Aotk ARk W E AHA JFHoke] A AS dd5EdHed ¢ F HFE AAE AY
o] glAl Z7loll 7hssAl =HWMA Ax AZ W el elokel T4 elo} kAzke] et AltiE o] w4
o &3 vl 7F HesA =k Al el gsle] B AelolE 3kslo] 2

Aot oAl Al AWEE ANA o4 F TAG  Aude] YolFozr By wAl ooz
Age Qea Adelsl 1%, 35000 2wk 29 16 @WES guesl =502 A9 Adel 49 T4
AER 2 oaRs A7k A% PEIES S 19T ERY oo nEY TS ALY R4

dotel A% AYE@Dyolel AREES 27 A%

=25 1200 24 82 Sol WD Fall o AT W 24T oA %2
APA AL o] FA, AEA BET =5 Ao FLTEL AH 31 o

> E3 o ocd_ & A /Kl‘ﬂ;ﬂo ES

AEA M A vl oW, 135720 °r *}L el S g9 M |28

= =ZH=

Tel: 02-3497-3524, Fax:02-3463-0940 of Agel 5075%el el=2Al "D £ Fels

E-mail: jonglee @ yumc.yonsei.ac.kr T4 elotel A4 "oty AelolE: JAG AR

690



uly] 9 QA A27d AF
HE A%< (surgical cord liga-
el

o},

e ARAg
A% ool g

don) 4150 A wh Ao

ol

2l

A 264, HF 55 kg9 YAl 26F oo

A zos) Ak el §REk o]F okuba Al

g, ©

otZ A4AQ eotet 7] °§’% Hol& EHO}% |43k
I 9kodch A dHote
B, 718 ol "19]5’*} ”%LO] e 7]%‘ o=
golrgg vetligler, =&u] A g9 o
Fr(twin reversed arterial perfusion sequence)”} I
R, HIRE2 2] Gl At BAE
A "lobe] Ao w gt Ag W ot A 9¥
Aol glo] AF AME sloll X HE AEES
Alg k7] Qs Whskct Ak dAHo U A
A 27 Sol &4 gk

ubd A FulAelA & F FT5deet AAvk
Hzd geod AL3y] A&l L12 74l 4

e o

1

[
H

{2
—_

> N

o

ute] el S A X383 2% lidocaine 3 mlE A|H &
Fod F3 A TI2-Ll IF A zHZAaat
date] HEAY ges Fsla FEAHRE ol Fdt
At

nEA R LS FEshdA I5E AR 25
ANE Hsla A3 A %Xl%— %“Z‘%}‘}iv}

71 dqF sotho] Qo] AMEE T3l FHFAE 3}
w4 ephedrine 8 mgE AT o™ ketamine 50
mg, vecuronium 4 mg FFE Fol 7P W A
Al 88s}i e}, Isoflurane 1 MAC, O, 50%$} N,O 50%
2 v E FAs

DAY G5 FH 4 F AT F5E BA
71 918 % 24A17F A indomethacin 50 mgS A3
ko 43] Folslglon, ¢ F Werel WHE B
M A] nitroglycerin  20pg/kg/min¥} ritodrine 2ug/kg/min
< AA FYgskact

st

FEe 293 dol WS Axsteln b,
Wt AYe] 90% sekd ¥ A4 AMES A

15 obube oAy Assieliu] ol vhebel o

7t &= A dote] AME el Ayt

At 9] 391 : Anesthesia and Fetal Surgery 691
o2 s} #eH AT A
g4 D77} QoS 2595
A AT wEe e ¢

el glel 315514 e Aueld 223 4
A Adeobe] AubEoel A=A kAL o] F &
deiore] AF W Aol FEGY F e
ukF AThE 2417 45323 34]7ke] 5:9:-5] lon
< T AFAAANA A FHES BEEA &
gt A= £ F 19406 PGEe FHshHA &
£ 2k stell Al RS Algsidel olwi7zbA

kl
L2k

QAL gl 19 WA 29014 Eikst Hadgle]
YA 71z Bkel F, wAE WA RDeka sl
of i AAE YA ANE EEm FEebl 1

A4S Ege 0% gobd Zelek? ol 94l
kU

rl

o W whH AR wes fek dF Eof
AL ARzZF, oA AF-ohg wai ol
obsh Armel AUMA % AE AY elotel A
A S wAAe Y g 7}% =7 A

WSS A4Y F ol old ARAEES AT

SElAE AP olslelE AT =4, A

M2 Qs 27] $are] AsA4el ¥ bl £ 9

YA Fell FEet S dAe] A AT AR

ol ANE WA Huz AT sl APAE A%
-

S

A il Hok 44 A ulal el 8l ulis
A4 37 9 A8 WS F AAZ el
o FY ukA% olUPAAF HoE & T
QW ALY S QoS B gze] Aude
Bl 9wk A gAoR A% F
Aol gl A, eokel F v Al of
w3 e F 9, debe] A8 A5 AT
el Wil Aol Hom & ¥ AFTFEE Y
Ak dlell Aol QAT AFT olgke] A
obel w7} qkslel G4 Al Wbk $H% 4 9l
A Ggshed olelgel WE & 9 doldl B
ol Uig AEAAE F7HAR & ek AR 2
e FY nhAE AFE o]%E A Huw Ew

\'

d
¢

d

ot o o n:]o\-

o\Ni&

N

i

m_orl-‘



692 gl eS| A - Al 42 A5 2002

& QAR dlokel A71% Asish ATHMe BF
e BHoE ANG & Uekd A ok
FAAG ALoZ & FY FY wAE ¥4 AF
el A TP e YUz & 5
ek, A vlot #El ukA gy AR A v
U 5% el 9ge ANE A5 Ao &
o

&

ue=e ‘071°

L GlE Fol EAR ohel Hobt A e
A

of Astslo] A% LA FUL BF A4S FY vt
Ax AnHoz dote] A5 Az s 44
o

g Aol w4 & FE glonmz olHGAAHE
Z12e 2 3 73 FY vy 9] wHE A9
. 3 "iabelut HE e X7t
4 = AT AAZ HZol A% A
(& Eol ®libo] Aol AXG HAS) FEF
, & 73ute] whHw
& F glon, tgog FEH ol
<& 5ol dble] & 43 A
=& 7] A A =2Fe]l v ¥
Zlolo 2 Qlsl walizt = 4 97
ol A4 wkHE B3 2bgEel ol¢t@t ot &
o] Ego] & F & Zolth B Fello
HH g ot #5& Jelle 5 AR
A AUdS dEFA stod elote] ArlE A
g Fols Aoz sga vty $1x7}
Aslo] FEF FHTol foldt HgoiA
ZN12e g 3 v F FY A AE
I & F ATE TF A T 24e A% 5
Aoz Aut o FleelE AXslsicl. eotol dlgt
w3 AFE o]9S EESHAE ol A7
T ASE Ao I e FEEZ 1 WA 1S
MACe &2 fA7IZ 3Rovt & F 3 5%
7] ¥gfe] 90-100 mmHgo A FdulHAE 1 MAC
AER fAelen, 712 7dute] Fheleo] of
FoI & A= ekl

Lo % A% Bkel AT 2AH 27

X0
e
o
9
o
oo

[
B
2

o
9

] X

N
o2
n
d
-

o rulo

s

o

2
3
i

Mo o

£
S dabslr] 913w Aok sl &
¥ 27 e A A Foll "ot Ads deod
L 7l 23 Yololy] wlEo| % s} & =
o] AFT o] F3 uwlHAl 1.5 MAC o] ZolA

g FFEoE o|FolA = grka'” Ak il
T+ £ F ZAE&MAl(tocolytics)7t B 23} A] =]
FolE F oHAZ A% DAL 2EA]
3 F7tE AFEMAE WYY + giek A F
Al Wt 2zt 417 &34, Yol EZFElolAl
2 (nitroglycerin), wF1d|gF A #|o] E(magnesium sul-
fate), ZH¢ AgA = <l = oe}Al (indomethacin) S
ol Yrk'"? YolEgFTlolARS AN AE9
Wao] w2 2 FEollA A oZ BAE glo]
ASY + Yot A¥Fel Hud v geo]
uladls AdolEx
¢ AREFE g
HEAel Fraska
t}. Terbutalineo]t} ritodrine®}
A ZAPA A5 BA] v, =

Aol sk ARES 2AHY

o
)

N g
1o v ox

]

£3

==

off
bt
2
2
rl
o
e
ok
oot
R

)
Ji 4 |
A 30
o H
b}
<
2
>
i
o
=
<
Lo

[

A ag ro w

1

N

EA

ol A

5
arteriosus)©] Z7]ol =& £ g3 HFAXA A7]=
o AskE U & gov
enterocolitis)@} A W ¥ 59 ¢
7] wiiEell Al 325 o]l <
fog AztEo] A9 el LA Aglolol A gt
7ol AFA 715 Atz el
FA9 A=E T A "ol 4
AEol wel A&l
el & ¥ FF =R AR 5T,
245 dgend 27 A% 9
< 9tk Tame S w2 ¢ =)
o @ AReld AEAE 2% DL AT YA ol
rEFYSY A ety ATE 45 AE
daie modk u ok B FedlAE £ 8
A 2 ol AR QQEmEAl Foks Folsla
Folle velExFEtel AR, vt aZAAA &
Ag A4 el

Hotell dlst BUERE Sl dotE AF o
2 Aol ki Fgol olm, Alvle] AXNE shot
& F A AF oz w247 F BaHE v
4 QE wo} Solold 44 F guAoR
[e]

R
239 E3 vlokel AEW HAsleh of ¥



A5 gl ol AT-HAH shuteltt Hute] sl
HE B8 Fan AL A98d FYel @ o
z t

Pelglom dsh 45 A o

|

&7t MiEE e

(o
o

B ZelolA ol BaelE AEs gl
F AR AR WA 8 bt S49
M Aoz Aol F4) AdelE JAT el
dlot 5% vk WS Fel Hashs vholvh

IR

ofN

% o2

ror

1. Loh SF, Tee CS, Chew SY: Acardiac anomaly. Int J
Gynaecol Obstet 1994; 45: 153-7.

2. Jonler M, Rasmussen KL, Holmskov A: Acardius
(acardius acephalus). Acta Obstet Gynecol Scand
1996; 75: 412-4.

3. Moore TR, Gale S, Benirschke K: Perinatal outcome
of forty-nine pregnancies complicated by acardiac
twinning. Am J Obstet Gynecol 1990; 163: 907-12.

4. Rosen MA: Management of anesthesia for the pregnant
surgical patient. Anesthesiology 1999; 91: 1159-63.

5. Jackson GM, Rose NC, Morgan MA, Gaiser RR,
Cheek TG, Crombleholme TM, et al: Short-term ma-
ternal outcome following open fetal surgery. Am J
Obstet Gynecol 1999; 180(1S-II): 139S.

6. Galinkin JL, Gaiser RR, Cohen DE, Crombleholme
TM, Johnson M, Kurth CD: Anesthesia for fetoscopic

10.

11.

12.

13.

14.

15.

16.

17.

At 9] 391 : Anesthesia and Fetal Surgery 693

fetal surgery: twin reverse arterial perfusion sequence
and twin-twin transfusions syndrome. Anesth Analg
2000; 91: 1394-7.

. Gogarten W, Van Aken H, Marcus MA: Fetal surgery:

general or regional anaesthesia? Curr Opin Anaesthe-
siol 2000; 13: 277-81.

. Gaiser RR, Cheek TG, Kurth CD: Anesthetic man-

agement of cesarean delivery complicated by ex utero
intrapartum treatment of the fetus. Anesth Analg
1997; 84: 1150-3.

. Palahniuk RJ, Shnider SM: Maternal and fetal car-

diovascular and acid-base changes during halothane
and isoflurane anesthesia in the pregnant ewe. Anes-
thesiology 1974; 41: 462-72.

Norris MC, Joseph J, Leighton BL: Anesthesia for
perinatal surgery. Am J Perinatol 1989; 6: 39.
Smith GN, Brien JF: Use of nitroglycerin for uterine
relaxation. Obstet Gynecol Surv 1998; 53: 559-65.
Neri I, Di Renzo GC, Caserta G, Gallinelli A, Fac-
chinetti F: Impact of the L-Arginine/Nitric Oxide
system in pregnancy. Obstet Gynecol Surv 1995; 50:
851-8.

DiFederico EM, Harrison M, Matthay MA: Pulmonary
edema in a woman following fetal surgery. Chest
1996; 109: 1114-7.

Keirse MINC: New perspectives for the effective
treatment of preterm labor. Am J Obstet Gynecol
1995; 173: 618-28.

Katz VL, Farmer RM: Controversies in tocolytic ther-
apy. Clin Obstet Gynecol 1999; 42: 802-19.

Sawdy RJ, Bennett PR: Recent advances in the ther-
apeutic management of preterm labour. Curr Opin
Obstet Gynecol 1999; 11: 131-9.

Tame JD, Abrams LM, Ding XY, Yen A, Giussani
DA, Nathanielsz PW: Level of postoperative analgesia
is a critical factor in regulation of myometrial contrac-
tility after laparotomy in the pregnant baboon: impli-
cations for human fetal surgery. Am J Obstet Gynecol
1999; 180: 1196-201.



