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SUMMARY

Introduction/Objective In this paper we present the perinatal outcome after selective fetal termina-
tion (SFT) in monochorionic (MH) twins done by bipolar cord coagulation (BCC) and interstitial laser
coagulation (ILC).

Methods During a five-year period, SFT was done in 22 MH twins. BCC was done in 15 and ILC in seven
cases. We registered the indication for SFT, gestational age at SFT, immediate postoperative death and late
death of the co-twin, PPROM (preterm pre-labor rupture of membranes), gestational age at delivery/abor-
tion, procedure-to-delivery interval, mode of delivery, neonatal body weight and 5-minute Apgar score.
Results Live birth was significantly higher after BCC than after ILC (86.7:57.1%). Gestational age at inter-
vention was higher in BCC (20.2 +1.8:16.5 + 1.7 weeks). Gestational age at delivery/abortion was lower
forILC (32.5 +4.8:27.5 £ 9.5 weeks); however, there was no difference when comparing live births only
(33.8£3.7:34.7 £ 4.5 weeks). There was no difference between procedure-to-delivery/abortion interval
(86.7 +£33.7 : 77.1 £ 73 days); however, the interval was significantly higher after ILC when comparing
live births only (93.3 + 33 : 133 £ 30.9 days). There was no difference in PPROM (26.7:14.3%); preterm
delivery (69.2:50%); Cesarean section rate (84.6:75%); neonatal body weight (2174 + 82.4 : 2475 + 823 g);
or Apgar score (7.7 £1.9:9.2 £ 1).

Conclusion There is no ideal method of SFT in MH twins. Success of each SFT method depends upon
the correctly set indication, gestational age at the procedure, and the SFT technique. The risk of co-twin
death is lower after BCC than after ILC. As in Narodni Front University Clinic for Gynecology and Obstetrics
better results were achieved after BCC, this method became a standard for SFT in MH twins, except in
cases of twin reversed arterial perfusion sequence before 16 weeks.
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INTRODUCTION

Monochorionic (MC) twin pregnancies present
challenge to the obstetricians due to the placen-
tal anastomoses between the twins. About one
half of those pregnancies are uneventful, but
the other half may be complicated by twin-to-
twin transfusion syndrome (T'TTS), selective
fetal growth restriction (sFGR), twin reversed
arterial perfusion (TRAP) sequence or discor-
dance for fetal abnormality (DFA). In the most
severe forms of those complications, when one
fetus is severely anomalous, or is suffering se-
vere distress, particularly if the condition is
compromising the non-affected fetus, selective
fetal termination (SFT) may be the best option,
as in the case of single intrauterine death of one
fetus, profound consequences for the surviving
twin are reported, including a 15-25% risk of
death or neurological damage [1-4].

SFT in MC pregnancies is difficult be-
cause conventional feticide techniques with
intracardiac injection of potassium chloride
are not an option, as the substance could em-
bolize to the non-affected twin through the

placental vascular anastomoses [1, 2, 5]. Com-
plete separation of the twin’s blood flow is the
only option for successful SFT. In cases of un-
complete separation, the other twin may die
as the consequence of acute agonal interfetal
hemorrhage through placental anastomoses [2,
5]. Therefore, complete and permanent occlu-
sion of the affected twin’s umbilical cord flow
is reccommended to protect the surviving twin.
Umbilical cord occlusion may be done by sev-
eral methods, such as fetoscopic cord ligation,
interstitial laser coagulation, monopolar coagu-
lation, radiofrequency ablation or ultrasound-
guided bipolar cord coagulation [5-9].

The objective of this study is to presents
pregnancy outcome after SFT in MC pregnan-
cies done by ultrasound-guided bipolar cord
coagulation and interstitial laser coagulation
in a single tertiary center.

METHODS

A retrospective observational study included all
MC pregnancies in which SFT was performed
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by bipolar cord coagulation (BCC) or interstitial laser
coagulation (ILC) at the Narodni front University Clinic
for Gynecology and Obstetrics during a five-year period.
Indications for SFT were severe forms of TTTS, Quintero
stage III and IV [10]; sFGR with worsening fetal Doppler
velocity suggesting high risk of intrauterine death in the
non-viable fetus [11]; TRAP sequence in cases when ab-
dominal circumference ratio between the acardiac fetus
and the donor is over 50% or with the signs of congestive
heart failure in the donor; or DFA. In each case, after ex-
tended counseling about the risk of selective feticide vs.
expectant management, the patients opted for the SFT.
After the Ethics Committee had approved SFT, written
consent for the procedure was obtained.

BCC was done in the operating room under general
anesthesia, complete aseptic procedures, and prophylactic
measures — intravenous antibiotics (ceftriaxone) and acute
tocolysis for 48 hours. After skin disinfection, under the
ultrasound guidance, a 3.3-mm trocar was introduced into
the targeted fetus amniotic cavity avoiding transplacental
approach, if possible 5-10 cm from the chosen coagulation
site. Then 3 mm bipolar forceps were passed down the
trocar, directed towards the cord of the terminating twin,
which was grasped with the forceps. Coagulation started at
the power of 26 W for 15 seconds. The effect of the coagu-
lation was monitored by the appearance of turbulence and
steam bubbles caused by the local heating of tissue between
the blades of the forceps. If necessary, bipolar energy was
increased by 5 W for 15 seconds, to a maximum 45 W.
The procedure was considered successful when echogenic
bubbles were seen coming from the cord and the cord itself
appeared hyperechogenic. The procedure was repeated in
two other sites for safety. Confirmation of occlusion was
also provided by the absence of detectable color Doppler
flow in the distal part of the cord, with at least 2 minutes of
persistent asystole. If necessary, interventions that enable
easer BCC performance (amnioinfusion, amnioderivation,
septostomy) had been done previously.

ILC was done under ultrasound guidance by introduc-
ing an 18-gauge needle next to abdominal cord insertion
of the targeted twin near the confluence of vitelline arter-
ies and intrahepatic veins. Then, a laser fiber 400 m was
introduced through the needle 4 mm outside the top of the
needle, and coagulation started with the power of 20 W
for 10-15 seconds. If necessary, coagulation was repeated
with power higher by 5-10 W up until the maximum of
50 W. The procedure was considered successful if the hy-
perechogenic area was visualized peripherally and cessa-
tion of circulation was visualized by Doppler. Prophylactic
measures included intravenous antibiotics (ceftriaxone)
and acute tocolysis for 48 hours.

Cardiac activity of the co-twin was monitored during
the entire procedure and immediately afterwards, and
peak systolic velocity in the middle cerebral artery was
measured after 2 hours and after 24 hours to detect acute
fetal anemia. Fetal heart rate monitoring or tocogram
was done after 1 hour, 24 hours, and 48 hours. Patients
were discharged after at least 48 hours. CNS ultrasound
was done after 7-14 days, and CNS MRI after 3-8 weeks.
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Monitoring continued in two-week intervals by measur-
ing biometry, blood pressure, and Doppler. Delivery was
conducted near term. Mode of delivery was according to
obstetrical indications. After birth, chorionicity was con-
firmed by the pathologist.

We registered maternal age and parity, indication for
SFT, gestational age at SFT, operating time for BCC (de-
fined as skin-to-skin time), early complications (postop-
erative uterine activity, amniotic fluid leakage), immediate
postoperative death within 24 hours of the co-twin, late
death of the co-twin, preterm pre-labor rupture of mem-
branes (PPROM), gestational age at delivery, procedure-to-
delivery interval, mode of delivery, neonatal body weight,
and 5-minute Apgar score.

Statistical analysis included calculating means and stan-
dard deviations, frequencies, Student’s t-test and x* test
(IBM SPSS Statistics, Version 24.0; IBM Corp., Armonk,
NY, USA); p < 0.05 was considered statistically significant.

RESULTS

In a five-year period, 22 SFT were done in MC pregnan-
cies - 15 (68.18%) by BCC and seven (31.82%) by ILC.

Indications for BCC were sFGR in seven (46.67%),
TTTS (stage III/IV) in four (26.67%) (Stage III in three and
Stage IV in one), DFA in three (30%), and TRAP sequence
in one case (4.56%). In the cases of DFA, the first anoma-
lous fetus had multiple anomalies — agenesis of the distal
part of the leg, polyhydramnios and bowel obstruction;
the second had CNS anomaly (Dandy-Walker anomaly),
while the third one had discordant chromosomal anomaly
(45,X0) with cystic hygroma. Two cases were dichorionic
triplets with sSFGR and DFA. The average gestational age at
intervention was 20.2 + 1.8 weeks. In nine cases (60%) we
performed an intervention that enables easer BCC perfor-
mance (amnioinfusion in five; amnioderivation in three,
while one case had unsuccessful attempt of fetoscopic laser
coagulation). Karyotype was done in eight cases (53.33%)
- in three for maternal age, in three for DFA, in one for
sFGR, and in one case of TRAP sequence. BCC was suc-
cessful in all the cases. Trocar was directly introduced into
the amniotic cavity of the “target” twin in 14 cases (93.3%).
Accidental septostomy occurred in one case after intro-
duction of a trocar through co-twin amniotic sac mak-
ing monoamniotic (MA) pregnancy. There was no early
fetal death, and there were two cases (13.33%) of late fetal
death - one case of TTTS after 36 days as a consequence
of cord entanglement due to iatrogenic MA pregnancy,
and one case of DFA done at 16 + 4 weeks after 46 days
for no obvious cause (Table 1.) Live birth after BCC was
86.7% (13/15). Preterm delivery occurred in 69.2%, and
PPROM in 26.7%. The average gestational age at delivery
was 33.8 + 7 weeks. Cesarean section was performed in
84.6% (Table 2).

ILC was done for TRAP sequence in four (57.13%),
and for DFA, sFGR, and TTTS in one case each (14.29%).
The average gestational age at ILC was 16.5 + 1.7 weeks.
Karyotype was done in five cases (71.43%) - four CVS
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Table 1. Bipolar cord coagulation — description of the cases related to the procedure

No. Indications GA at SFT (week) Previous interventions DEJn:?;l.())n Early(ie';;j::)eath Late fetal death
1 sFGR 21+5 AC-17+1gw 22 No No

2 sFGR 2345 Al 14 No No

3 sFGR 2146 / 16 No No

4 sFGR 18+6 Al 23 No No

5 sFGR 20+3 AC-17+2gw/Al 13 No No

6 sFGR 19+5 Al 17 No No

7 sFGR (DH triplets) 2143 / 21 No No

8 TTTS-R (St 1V) 22+4 FLK-19+5/AD-21+6gw 19 No No

9 TTTS - D (St ) 20+0 / 18 No After 36 days - MA
10 TTTS - D (St ) 19+3 AC-16+5gw/AD-18+3 gw/Al 15 No No

1 TTTS - D (St ) 19+4 AC/AD - 18 + 5gw 16 No No

12 TRAP 19+6 AC-16gw 15 No No

13 DFA 16+ 4 AC-15 + 5gw 11 No After 46 days
14 DFA 2141 CC during BKP 19 No No

15 DFA (DH triplets) 18+3 AC (in both MC) 15 No No

20.2+1.8 Al-5, AD-3, FLC-1, AC/CC-8/1 169+34 2/15(13.3%)

sFGR - selective fetal growth restriction; TTTS — twin to twin transfusion syndrome; D — donor; R - recipient; TRAP — twin reversed arterial perfusion;
DFA - discordant fetal anomaly; DH - dichorionic; GA - gestational age; gw - gestational week; SFT - selective fetal termination; Al - amnioinfusion;
AD - amnio-derivation; FLC - fetoscopic laser coagulation; AC - amniocentesis; CC — cordocentesis

Table 2. Bipolar cord coagulation — description of the cases related to the pregnancy outcome

Indications “Del/at of gelvery deiery (Gays) | mode | Bodyweight@ |
1.sFGR 37+1 Spontaneous 108 Vaginal 3,200 10
2.sFGR 28+3 Spontaneous + breech 33 CS 1,200 4
3.sFGR 39+1 Spontaneous 121 CS 3,100 9

4, sFGR 32+5 PPROM 920 (&) 1,650 7
5.sFGR 29+5 Spontaneous 74 CS 1,350 6
6.sFGR 33+2 Fetal distress 95 (&) 2,350 8
Zb;FtGrﬁalets) 2043 PPROM 54 Vaginal }:5(2)8 !
8.TTTSR 32+1 Spontaneous 68 (@ 1,800 6
9.TTTSD 25+1) Co-twin death 36 Ab induction (600) /
10.TTTSD 36+1 Spontaneous - repeat CS 124 (&) 2,400 9
11.TTTSD 3242 PPROM - placental abruption 88 (@ 2,200 8
12. TRAP 38+2 Repeat SC 129 (&) 3,700 10
13.DFA 23+1) Co-twin death 46 Ab induction (400) /
14.DFA 38+5 St post IVF 133 (@ 2,700 10
JDSHDtmﬂets) 31+6 (PPROII:\itg; S0 5) 101 © 1:228 ‘
Total (n =15) 3251438 PPROM 26.7% 86.7 + 33.7 1,951 £ 965

Live births (n=13) 33837 PPROM 30.8% 89.6 £33 SC-11 (84.6%) 2,174 £ 824 7719

sFGR - selective fetal growth restriction; TTTS - twin to twin transfusion syndrome; D - donor; R - recipient; TRAP - twin reversed arterial perfusion;
DFA - discordant fetal anomaly; DH - dichorionic; GA - gestational age; BCC - bipolar cord coagulation; Del - delivery; Ab — abortion; CS - cesarean section;

PPROM - preterm pre-labor rupture of membranes

and one amniocentesis. ILC was successful in all cases. In
one case uterine activity was registered. There were three
early fetal deaths (42.86%) and no late fetal death (Table 3)
Live birth after ILC was 57.1% (4/7). Preterm delivery oc-
curred in 50%; PPROM in 14.3%. The average gestational
age at delivery was 34.7 + 4.5 weeks. Cesarean section was
performed in 75% (Table 4).

Live birth was significantly higher after BCC than af-
ter ILC (86.7:57.1%). Gestational age at intervention was
higher in BCC. Gestational age at delivery/abortion was
lower for ILC; however, there were no differences when
comparing live births only. There were no differences be-
tween procedure-to-delivery/abortion interval; however,

‘ DOI: https://doi.org/10.2298/SARH180806125M

the interval was significantly higher after ILC when com-
paring live births only. There was no difference in PPROM,
preterm delivery, Cesarean section rate, neonatal body
weight, or Apgar score (Table 5).

DISCUSSION

SFT is a treatment option in well-selected cases of com-
plicated MC twin pregnancy [1, 2]. Imperative in those
cases is immediate, permanent, and complete oblitera-
tion of the umbilical cord. Different techniques are used,
each of them with its own challenges, as well as operative
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Table 3. Interstitial laser coagulation — description of the cases related to the procedure

No. Indications | GA at SFT (week) ingfyelﬂ?ii)n Uterine activity PPROM Earlzec:t—r:wm Latz;gt-;wm
1 TRAP 14+2 Ccvs No No / /
2 TRAP 15+3 (@' No No / /
3 TRAP 14+6 Ccvs No No / /
4 TRAP 16+ 4 Cvs Yes No Yes /
5 DFA 17+5 AC No No Yes /
6 TTTS (GrIV) 18+3 / No No Yes /
7 sFGR 18+1 / No No / /

TRAP -4
Total SEJFQ‘R"J] 165+ 1.7 cAst_—14
TTTS -1

TRAP - twin reversed arterial perfusion; DFA - discordant fetal anomaly; TTTS - twin to twin transfusion syndrome; sFGR - selective fetal growth restriction;

GA - gestational age; PPROM - preterm pre-labor rupture of membranes

Table 4. Interstitial laser coagulation — description of the cases related to the pregnancy outcome

Indications DGeﬁ\E:/rie/BK)b Begier?ir\ml?rg;l i ILC—DLrIIitve;/yal( Sy Delivery mode Body Weight (g) Apsg; ar
1.TRAP 3942 Spontaneous 175 Vaginal 3300 10
2.TRAP 32+1 Spontaneous 117 (&) 2200 9
3.TRAP 29+5 PPROM 104 cs 1450 8
4. TRAP (17+0) Co-twin death (3) Ab induction (180) /
5.DFA (18+1) Co-twin death (3) Ab induction (250) /
6.TTTS (18+5) Co-twin death 2) Ab induction (220) /
7.sIUGR 37+4 Spontaneous 136 (@ 2950 10

Total 275+95 PPROM 14.3% 77.1+£73.0 1,507 £ 1,340
Live births 347 £45 PPROM 25% 133.0+30.9 CS-75% 2475 £ 823 9.2=+1

TRAP - twin reversed arterial perfusion; DFA - discordant fetal anomaly, TTTS - twin to twin transfusion syndrome; sFGR - selective fetal growth restriction;
GA - gestational age; ILC - interstitial laser coagulation; PPROM - preterm pre-labor rupture of membranes; CS - Cesarean section; Ab — abortion

Table 5. Pregnancy outcome after bipolar cord coagulation and
interstitial laser coagulation

Qutcome BCC(n=15) ILC(hn=7)
Live birth n (%) 13/15 (86.7) 4/7 (57.1)*
GA at intervention (week) 20.2+1.8 16.5+1.7*
GA at delivery/abortion 325+48 27.5+9.5%
GA at delivery (33.8+£3.7) (34.7 £4.5)
Interval: intervention-delivery/ | 86.7 + 33.7(36- 77.1+73.0
abortion (days) 133) (2-175)
Intervention-delivery (days) 89.6 + 33 133.0 + 30.9*%
PPROM / total n (%) 4/15 (26.7) 1/7 (14.3)
Delivery 4/13(30.8) 1/4 (25)
Preterm delivery n (%) 9/13 (69.2) 2/4 (50)
Cesarean section n (%) 11/13 (84.6) 3/4(75)
Body weight (g) - total 1,951 + 965 1,507 + 1,340
Live birth 2,174 +£ 824 2,475 + 823
5 Apgar score 77+19 9.2+1.0
*p < 0.05

BCC - bipolar cord coagulation; ILC - interstitial laser coagulation; GA - gesta-
tional age; PPROM - preterm pre-labor rupture of membranes

and preoperative risks [1, 5-9]. In selected cases we used
equipment available at our institution - BCC in 68.18%
and ILC in 31.82%.

The indications for SFT are well defined. In most stud-
ies, TTTS presents the major indication for the procedure
(25-72%) and is performed in stages III-IV when previ-
ous therapeutic procedures were ineffective and/or if fetal
demise is expected. It may be done either in the donor or

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):64-69

in the recipient twin. In severe cases of early presentation
of SFGR, when fetal death of sFGR fetus is expected, SFT
may be the only option for the survival of the eutrophic
twin. sFGR is reported to be 2-56% of indications for SFT.
TRAP sequence is reported to be done in 12-40% with car-
diac overload of the pump twin. Discordant fetal anomaly
is done in about 35% of all SFT [3, 6-9]. In our series,
indications differ between different techniques. BCC is
done mostly for sSFGR and TTTS, while ILC is done pre-
dominantly in TRAP sequence.

Gestational age plays an important role in SFT survival
rate. The general attitude is that optimal results in SFT
after 18-20 weeks are done by umbilical occlusion, while
intrafetal methods are the choice in earlier gestation [3,
6, 8]. BCC is the best option after 18 weeks, to avoid in-
troduction of a relatively large instrument into still small
uterus. Pregnancy loss is reported to be 41% if done at
16-17 weeks, and 3% if done after 18 weeks. After 24 ges-
tational weeks, umbilical diameter may exceed the forceps
diameter, making complete and immediate occlusion im-
possible by BCC [6, 8]. ILC is best done in earlier gesta-
tion, as it is a needle method with the 17-gauge diameter
needle. Failure of ILC if done after 18 gestational weeks
is a consequence of enlarged vessels” diameter [3]. In our
series, gestational age at BCC was optimal, done after 18
gestational weeks and before 24 weeks in 14 cases. Gesta-
tional age at ILC was lower, and complications occurred
at higher gestational age.

www.srpskiarhiv.rs ‘
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Previous studies report that desirable instrument ap-
proach in BCC is directly into the amniotic sac of the “tar-
get” twin, which can be achieved in about 63% of cases.
In cases with oligohydramnios in severe forms of sSFGR
or TTTS, amnioinfusion may be done previously. Occa-
sionally, the instrument may be introduced through the
healthy twin amniotic sac in order to avoid transplacental
approach or if twins are in an unfavorable position, some-
times causing septostomy and iatrogenic MA pregnancy
[3, 12]. We performed amnioinfusion in five cases and
amnio-derivation in three cases, while in one case the in-
strument was introduced through the co-twin amniotic sac
with accidental septostomy and late death of the co-twin.
Operating time was not influenced by placental position
or accessibility of the target twin amniotic sac, as we had
previously performed amnion fusion. No previous inter-
vention was done before ILC as intrafetal methods do not
require previous interventions. SFT was successful in all
cases regardless of the technique.

Early fetal death was registered three times (42.86%)
after ILC; while late fetal death twice (13.33%) after BCC
[6, 8]. As different techniques carry different periopera-
tive risks, previous studies concluded that late fetal death
is more frequent after BCC, while early fetal loss is more
frequent after ILC [6, 8, 10]. Early fetal death in ILC may
be the consequence of difficult needle maintenance in the
abdomen for repeat coagulation and divergent energy dis-
semination, and/or prolonged time for complete cessation
of blood flow with the risk of co-twin damage, which may
explain three early co-twin deaths in ILC [12, 13, 14]. The
cause of late fetal death, that may not always be explained,
may be cord entanglement, compression of the co-twin
with fibrous occluded cord, or amniotic band syndrome
[5, 6, 9]. In our small series, there were two deaths of the
co-twin after BCC. In one case, late death of the co-twin
occurred as a consequence of the cord entanglement in
iatrogenic MA pregnancy, while the other, which occurred
at 16 + 4 weeks, could not be explained.

PPROM is reported to happen in 10-30% and is re-
sponsible for most preterm births [5, 6, 7, 10]. In our
series, PPROM was registered in 22.73% (26.7% in BCC
and 14.3% in ILC), while preterm birth occurred in 64.7%
(69.2% in BCC and 50% in ILC).

Overall survival rate in MC pregnancies was 77.27%,
but the difference was found according to the applied
technique — 86.67% in BCC and 57.14% in ILC. Previous
studies report both smaller and larger series of cases of
SFT, with the survival rate similar to our own [5-9, 12, 15,
16, 17]. Less survival after ILC may be the consequence

REFERENCES

1. Hack KEA, Vereycken MEMS, Torrance HL, Koopman-Esseboom C,
Derks JB. Perinatal outcome of monochorionic and dichorionic
twins after spontaneous and assisted conception: a retrospective
cohort study. Acta Obstet Gynecol Scand. 2018; 97(6):717-26.

2. Nobili E, Paramasivam G, Kumar S. Outcome following selective
fetal reduction in monochorionic and dichorionic twin
pregnancies discordant for structural, chromosomal and genetic
disorders. Aust N Z J Obstet Gynaecol. 2013; 53(2):114-8.

DOI: https://doi.org/10.2298/SARH180806125M

Mandi¢-Markovi¢ V. et al.

if recruitment — fetal loss occurred only if SFT had been
done after 16 gestational weeks, while BCC was always
done at optimal gestational age. Concerning the limita-
tions of the gestational age and technique, as well as the
survival rate, BCC is the method of choice for SFT, except
in cases where urgent SFT is required before 16 gestational
weeks. Results from other authors about survival accord-
ing to different indications for SFT report best survival in
TTTS after BCC and in TRAP sequence after intrafetal
methods, due to difficult BCC in short edematous cord in
TRAP sequence [3, 15, 16, 17]. In our study comparison
by indication could not have been done due to a relatively
small number of cases.

Few studies report neonatal morbidity and mortality
after SFT, and even fewer evaluate neurological or psycho-
motor development, reporting normal development in the
age of two years in 70-92%, explaining impaired develop-
ment by prematurity [15-20]. In our series, no specific
neonatal morbidity was reported after both BCC and ILC,
except for those that are a consequence of prematurity.

CONCLUSION

We may conclude that there is no ideal method of SFT
in MH twins. Risk of co-twin death is lower after BCC
than after ILC. There is no difference in the frequency of
PPROM and PTD between the two methods. Success of
each SFT method in MH twins depends upon correctly
set indication, gestational age at procedure, and SFT tech-
nique. BCC is a method of SFT optimally done between
18 and 22 weeks in the cases when normal amniotic fluid
is present in the “targeted” fetus amniotic sac and there is
enough space for instrument manipulation. If that is not
the case, previous amnioinfusion may be done. Interstitial
methods may be the choice in the cases of severe oligohy-
dramnios or anhydramnios, early gestation with small fetal
volume and/or short umbilical cord of the targeted twin.
ILC represents ultrasound-guided SFT method optimally
done in 16 weeks, without the need for previous interven-
tions. Concerning the fact that ILC is followed by great risk
of early co-twin death, this method should be applied in
selective cases with low dynamic circulation, or a less risky
method should be applied. As better results were achieved
after BCC at the Narodni Front Clinic for Gynecology and
Obstetrics, this method became a standard for SFT in MH
twins, except in cases of TRAP sequence before 16 weeks.

Conflict of interest: None declared.

3. Rossi AC, D'Addario V. Laser therapy and serial amnioreduction as
treatment for twin-twin transfusion syndrome: a metaanalysis and
review of literature. Am J Obstet Gynecol. 2008; 198(2):147-52.

4. Roberts D, Gates S, Kilby M, Neilson JP. Interventions for twin-twin
transfusion syndrome: a Cochrane review. Cochrane Database
Syst Rev. 2014; (1):CD002073.

5. YinonY, Ashwal E, Weisz B, Chayen B, Schiff E, Lipitz S. Selective
reduction in complicated monochorionic twins: prediction of

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):64-69



Pregnancy outcome after selective fetal termination in monochorionic twin pregnancies

10.

1.

12.

13.

obstetric outcome and comparison of techniques. Ultrasound
Obstet Gynecol. 2015; 46(6):670-7.

Lanna MM, Rustico MA, Dell’Avanzo M, SchenaV, Faiola S,
Consonni D, et al. Bipolar cord coagulation for selective feticide in
complicated monochorionic twin pregnancies: 118 consecutive
cases at a single center. Ultrasound Obstet Gynecol. 2012;
39(4):407-13.

Bebbington MW, Danzer W, Moldenhauer J, Khalek N, Johnson MP.
Radiofrequency ablation vs bipolar umbilical cord coagulation

in the management of complicated monochorionic pregnancies.
Ultrasound Obstet Gynecol. 2012; 40(3):319-24.

Robyr R, Yamamoto M, Ville Y. Selective feticide in complicated
monochorionic twin pregnancies using ultrasound-guided bipolar
cord coagulation. BJOG. 2005; 112(10):1344-8.

Gallot D, Laurichesse H, Lemery D. Selective feticide in
monochorionic twin pregnancies by ultrasound-guided umbilical
cord occlusion. Ultrasound Obstet Gynecol. 2003; 22(5):484-8.
Kontopoulos E, Chmait RH, Quintero RA. Twin-to-Twin Transfusion
Syndrome: Definition, Staging, and Ultrasound Assessment. Twin
Res Hum Genet. 2016; 19(3):175-83.

Selective intrauterine growth restriction in monochorionic twins:
changing patterns in umbilical artery Doppler flow and outcomes.
Ultrasound Obstet Gynecol. 2017; 49(3):387-93.

Lewi L, Gratacos E, Ortibus E, Van Schoubroeck D, Carreras E,
Higueras T, et al. Pregnancy and infant outcome of 80 consecutive
cord coagulations in complicated monochorionic multiple
pregnancies. Am J Obstet Gynecol. 2006; 194(3):782-9.
O'Donoghue K, Barigye O, Pasquini L, Chappell C, Wimalasundera
RC, Fisk NM. Interstitial laser therapy for fetal reduction in
monochorionic multiple pregnancy: loss rate and association with
aplasia cutis congenital. Prenat Diagn. 2008; 28(6):535-43.

Rustico MA, Consonni D, Lanna M, Faiola S, SchenaV, Scelsa B, et al.

14.  King JR, Conturie CL, Ouzounian JG, Korst LM, Llanes A, Chmait RH.
Umbilical Cord Occlusion via Laser Coagulation in Monochorionic
Multifetal Gestations before and after 20 Weeks of Gestation. Fetal
Diagn Ther. 2017; 42(1):9-16.

15.  van den Bos EM, van Klink JM, Middeldorp JM, Klumper FJ,
Oepkes D, Lopriore E. Perinatal outcome after selective feticide

in monochorionic twin pregnancies. Ultrasound Obstet Gynecol.
2013; 41(6):653-8.

llagan JG, Wilson RD, Bebbington M, Johnson MP, Hedrick HL,
Liechty KW, et al. Pregnancy outcomes following bipolar umbilical
cord cauterization for selective termination in complicated
monochorionic multiple gestations. Fetal Diagn Ther. 2008;
23(2):153-8.

17.  Gaerty K, Greer RM, Kumar S. Systematic review and metaanalysis
of perinatal outcomes after radiofrequency ablation and bipolar
cord occlusion in monochorionic pregnancies. Am J Obstet
Gynecol. 2015; 213(5):637-43.

Delabaere A, Favre N, Velemir L, Bentaoui S, Coste K, Laurichesse-
Demas H, et al. [Pediatric outcome after selective feticide for 30
complicated monochorionic twin pregnancies]. Gynecol Obstet
Fertil. 2013; 41(2):85-9.

van Klink JMM, Koopman HM, Middeldorp JM, Klumper FJ, Rijken
M, Oepkes D, et al. Long-term neurodevelopmental outcome after
selective feticide in monochorionic pregnancies. BJOG. 2015;
122(11):1517-24.

Schou KV, Lando AV, Ekelund CK, Jensen LN, Jgrgensen C,
Nergaard LN, et al. Long-Term Neurodevelopmental Outcome

of Monochorionic Twins after Laser Therapy or Umbilical Cord
Occlusion for Twin-Twin Transfusion Syndrome. Fetal Diagn Ther.
2019; 46(1):20-7.

20.

CenekTtvsHa ¢peTanHa TepMUHaLMja KOJ MOHOXOPUOHCKMX 61M3aHaL,a — UCXOA,
TpyAHohe nocne 6unonapHe Koarynauuje nynyaHuUKa U UHTEPCTULMjaNHE

nacepcke Koarynauuje

BecHa MaHguh-Mapkosuh'2, Kermbko Mukosuh'2, [lejaH QuanmmoroBuh'>

'YHuep3uteT y beorpazy, MeguumHckn dakynteT, beorpag, Cpbuja;

[MHeKoNOLWKO-aKyLepcKa KnuHuKa HapogHn dpoHT, Beorpag, Cpbuja

CAMETAK

YBoa/Uumn Linmb paga je nprikasatyi nepuHaTanHm NCxXog noce
cenekTrBHe detanHe TepmmHauyje (COT) KOf MOHOXOPUOHCKIX
(MX) TpyaHoha ypaheHvix 61nonapHOM KoaryaLujom nynyaHu-
Ka (BKIM) n nHtepctnymjanHom nacepckom Koarynauujom (UIK).
Mertop Tokom netorogmwmer nepuoga COT je ypaheHa kog,
22 MX TpygHohe - BKI kog 15, a UK ko cegam cnyyvajeBa.
PernctpoBanu cmMo nHamnkaumjy 3a COT, rectaumjcky 106 npu-
nvkom COT, paHy 1 KacHy cMpT gpyror 6nnsaHua, PPROM (npe-
TEPMUHCKO NpcHyhe NioJoBrX 0BOjaKa), rectaumjcky ob Ha
nopohajy/no6avajy, nepuog of MHTEPBEHLMje Ao nopohaja/
nobayaja, HaumH nopohaja, TenecHy Macy HeoHaTyca 1 neTo-
MWHYTHU NHAEKC Anrap.

Pe3yntatm KnBopoheHocT je 6vna 3HauajHo BUwwa nocie bKI
Hero nocne UK (86,7 : 57,1%). lectauujcka go6 npununkom COT
je 6una Buwa Kopg BKIM (20,2 £ 1,8 : 16,5 + 1,7 Hepesba). lec-
Tauujcka o6 Ha nopohajy/nobauajy je 6una Huxa kog UK
(32,5+4,8:27,5+9,5 Heperba), anu pas3nuvka Huje 6rna 3HauvajHa
Kag cy nopeheHn camo xmopobeHn (33,8 +3,7:34,7 + 4,5 He-
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Aesba). Huje noctojana pasnuka y neprogy namehy nHtepseH-
uuje n nopohaja/nobavaja (86,7 + 33,7 : 77,1 £ 73 paHa), anu
je nepuop 6mo 3HauajHo Behn nocne UK Kag cy nopehexu
camo nsopoheHu (93,3 £ 33: 133 £ 30,9 faHa). Huje noctoja-
na pasnukay yuyectanocti PPROM (26,7 : 14,3%), npetepmuH-
ckor nopohaja (69,2 : 50%), Lapckor pesa (84,6 : 75%), TenecHe
Mace HeoHaTyca (2174 + 82,4 : 2475 + 823 g), HV HAeKca Anrap
(7,7£1,9:92+1).

3akmyuak He noctoju ngeantu metog COT koa MX TpygHoha,
a ycnex cBake MeTozie 3aBVCM Of NMPaBWIIHO NOCTaBIbeHe VHAN-
Kauuje, rectaumjcke Jo6y NPUNNKOM VHTEPBEHLMjE 1 TEXHUKE
COT. CreneH xwuBopoheHocTu je Behun nocne BKI Hero nocne
WJTK. MowTo cy y TAK,,HapogHu ¢poHT” 60K peyntati no-
cTurHyTn nocne bKIl, oBa meToga je noctana ctaHgapg 3a COT
Kog MX TpygHoha, ocum y cnyyajeBuma cekeHLe TRAP npe 16
rectaunjcknx Hegerba.

KrbyuHe peun: cenekTriBHa ¢peTasHa TepMUHaLIMja; MOHOXO-
proHcKe TpyaHohe; 6unonapHa Koarynauuja nynyaHuKa; nH-
TepcTuUMjanHa nacepcka Koarynauuja
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