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Translating science into sound clinical practice

Improving survival in

twin-twin

transfusion syndrome

By Anthony Johnson, DO, and Kenneth J. Moise, Jr., MD

Although serial amnioreduction is still
widely used to treat this dangerous
condition, a recent randomized trial found
that when compared to amnioreduction at
15 to 26 weeks, overall perinatal survival
Is higher with laser ablation, which tries
to reverse the disease process.

win-twin transfusion syn-

drome (TTTS), sometimes

called “stuck twin syn-
drome,” is an often fatal complica-
tion of monochorionic (MC) twin
pregnancies. Untreated, the vast
majority of fetuses with severe TTTS
before 26 weeks' gestation will die.!
TTTS appears to result from a net
unbalanced flow of blood between
two fetuses in a monochorionic pla-
centa that leads to one fetus (the

“recipient”) becoming hypervolemic
with polyhydramnios at the expense
of its sibling (the “donor”), which
develops hypovolemia and eventual
oligohydramnios.

Twinning in the United States
continues to increase (with an inci-
dence of 31.5 per 1,000 live
births).2 Two things are behind this
rising trend: greater use of assisted
reproductive technologies (ART)
and delayed conception in older

women. Both have led to an
increased frequency of dizygotic
(fraternal) twins. In addition, ART
techniques such as assisted zygote
hatching can increase monozygotic
twinning by up to eightfold.?
Roughly one third of twins are
monozygotic (identical); two thirds
of these are monochorionic (MC).
Note the Figure 1 ultrasound
depiction of a donor (“stuck’™) twin
and recipient twin in the poly-
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TWIN-TWIN TRANSFUSION

FIGURE 1. Donor (““stuck twin”) and recipient
twin in the polyhydramnios sac

FIGURE 2. Monochorionic, diamniotic
twin gestation

D—donor twin; R—recipient twin. White arrows indicate donor twin

hydramnios sac. TTTS occurs in
15% to 20% of MC diamniotic (DA)
twins. Based on 2003 CDC data, the
theoretical incidence of TTTS
would be 1.38 to 1.86 cases in every
1,000 live births or roughly up to
7,500 cases annually in the US.?
One Australian study, however,
noted an incidence of only 1 in
4,170 pregnancies or 1 in 58 twin
gestations.* This difference between
estimated and observed incidence
of TTTS may be partly explained by
the “hidden mortality” associated
with MC multifetal pregnancies—
cases that are lost due to premature
rupture of membranes (PROM) or
intrauterine fetal demise before a
diagnosis of TTTS can be made.®

TTTS now defined differently

TTTS used to be defined by neo-
natal parameters, specifically differ-
ences in birthweight or cord hemo-

Untreated, majority of fetuses with severe TTTS before 26 weeks will die . . .

globin at the time of delivery.® We
now know, however, that discor-
dant fetal weights will often be a
late manifestation, and fetal hemo-
globin through cordocentesis is
often equivalent in the twin pair
even in severe TTTS. [ With the
widespread use of U/S, specific cri-
teria have been established for the
prenatal diagnosis of TTTS, includ-

TABLE 1
Diagnostic criteria for TTTS

B Same-sex fetuses

ing same-sex fetuses, a single pla-
centa, and a lack of lambda or
“twin peak” sign in early preg-
nancy ] (Figure 2, Table 1). Markers
of monochorionicity must be
accompanied by oligohydramnios
in the donor twin and polyhydram-
nios in the recipient.

Five stages of TTTS have been
proposed based on U/S findings®:

| Single placenta (monochorionic gestation) with lack of lambda sign in early pregnancy
or with thin intervening membrane in the second trimester

m Oligohydramnios in donor sac: <2 cm maximum vertical pocket

m Polyhydramnios in the recipient sac: >8 cm maximum vertical pocket at less than
20 weeks’ gestation or >10 cm after 20 weeks’ gestation

If one

twin dies, neurologic compromise will affect 25% of co-twins . . .




Stage I: Oligohydramnios (maxi-
mum vertical pocket (MVP) <2
cm) and polyhydramnios (MVP >8
cm before 20 weeks’ gestation;
>10 cm after 20 weeks' gestation)
but a bladder is still visible in the
donor twin.

Stage II: Discordant amniotic fluid
volumes with the bladder not seen
in the donor twin on U/S.

Stage 111: Doppler blood flow stud-
ies showing absent/reverse end-
diastolic velocity in the umbilical
artery, reversed flow in the ductus
venosus, or pulsatile flow in the
umbilical vein in either fetus.

Stage 1V: One or both fetuses show
signs of hydrops.

Stage V: One or both fetuses
have died.

Understanding the pathophysiology

Postnatal examination of MC pla-
centas tells us that vascular anasto-
moses are present in virtually all
cases. The communications may be
one of four types. Arteriovenous
(donor — recipient) and venoarter-
ial (recipient — donor) are anasto-
moses located in the capillary
bed deep within the placental
cotyledon. Arterio-arterio (AA) or
venous-venous (VV) anastomoses
are located on the placental surface
(Figures 3 and 4). [ While no one
has yet identified the precipitating
event leading to clinical TTTS, in
15% to 20% of MC gestations it
appears that the major components
in that cascade of events are an
imbalance in the AV anastomoses
and the absence of bidirectional AA
communications.’ |

Theoretical TTTS incidence would be up to 7,500 cases yearly in US . ..

FIGURE 3. Lasering a superficial anastomosis in a twin placenta
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The name “twin-twin transfu-
sion syndrome” implies that one
twin fetus transfuses the other
with blood. But this clearly over-
simplifies the situation. Studies
have shown that transfused adult
red cells can be found in the re-
cipient twin soon after they've
been administered intravascularly
to the donor.® This establishes the
concept that vasoactive substances
can be actively transferred between
the twin pair. The donor twin is
probably the twin fetus who suffers
the initial insult. In response to
hypovolemia, the twin produces
more antidiuretic hormone and
renin in an attempt to increase its
intravascular volume. This results
in less urine production, oligohy-

dramnios, eventually anhydram-
nios, and a “stuck twin.”

The recipient twin, on the other
hand, appears to suffer paradoxical
responses to the vasoactive media-
tors. Elevated levels of atrial naturi-
etic hormone result in polyuria and
polyhydramnios. Increased periph-
eral vascular resistance, hyperten-
sion, right-sided heart failure, and
ultimately hydrops fetalis have
been attributed to increased
endothelin-1 in the recipient.™

A dismal prognosis

Without intervention, the vast
majority of fetuses (90%) present-
ing with severe TTTS prior to
26 weeks' gestation end with fetal
demise of one or both twins. In the

However,

one study noted incidence of only 1 in 58 twin gestations . . .




FIGURE 4. Injected placenta from TTTS
case indicating a deep anastomosis
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event of a singleton
death, neurologic com-
promise will be seen in
more than 25% of the
surviving co-twins.*? In
the past, thromboplastic
substances released from
the dead twin were
thought to cause these
changes. But it's now
believed that due to a
falling blood pressure in
the dying twin, it serves
as a “sink” for the blood
volume of its sibling.
This eventually causes
acute hypotension and
anemia in the surviving
twin, which lead to neu-
rologic injury.®

In general, more ad-
vanced stages of TTTS
(Il and 1V) are associated
with higher perinatal mortality.
Twins at earlier stages (I and I1)
may remain stable, regress, or move
rapidly to a more advanced stage.
Therefore, staging in its present
form provides information that will
help determine the need for inter-
vention but will not necessarily
predict disease progression.

anastomosis.

Early U/S monitoring

[ Determine chorionicity as soon as
you first detect a twin gestation,
ideally establishing placentation in
the first trimester when U/S assess-
ment is most accurate. | When two
distinct placentas are not clearly
seen, you should establish dichori-
onic placentation by assessing for
the “twin peak” or “lambda” sign;

Amnioreduction may cause chorion and amnion to separate . . .

]

D—donor twin’s cord insertion; R—recipient twin’s cord insertion;
white arrow—superficial arterio-arterial anastomosis; yellow arrow—deep arteriovenous

its absence is a marker for the MC
gestation. In the second trimester,
a thin intervening inter-twin mem-
brane, a single placenta, and same-
sex fetuses indicate an MC gesta-
tion. The twin gestation should
undergo a comprehensive U/S at
18 weeks' gestation, because
monozygotic twins tend to have
more structural anomalies; discor-
dance for these anomalies is not
uncommon. Thereafter, given the
increased risk of TTTS and the
disorder’s unpredictable nature,
obtain U/S assessment of amniotic
fluid volumes (AFV) and fetal
bladder size every 2 to 3 weeks
in MC multifetal pregnancies.
Fetal growth evaluations should be
obtained every 4 weeks. If early

signs of TTTS are
detected, you should refer
the patient to a maternal-
fetal medicine specialist
for further evaluation,
Doppler blood flow
assessment, weekly U/S,
and possible intervention.
Serial amnioreduction
and septostomy have
been used to treat poly-
hydramnios, the primary
presenting sign of TTTS.
More recently, laser
ablation of the anasto-
motic placental vessels
and selective fetocide
have been used to actu-
ally reverse the disease
process.

Still a place for
amnioreduction?

[ Once the mainstay of therapy; serial
amnioreduction is still widely used
to treat TTTS.] A palliative measure,
amnioreduction is undertaken to
normalize AFV and reduce the like-
lihood of preterm delivery from
polyhydramnios in the recipient
twin. Unfortunately, amnioreduction
does not disrupt the underlying
pathologic process. Although an
overall perinatal survival rate of 60%
at 4 weeks of neonatal age has been
reported, most of these cases pre-
sented later in gestation with early-
stage disease.’* Amnioreduction for
severe TTTS prior to 26 weeks' ges-
tation rarely results in significantly
improved perinatal survival.”® In
addition, the treatment may cause
the chorion and amnion to separate,

Laser ablation of

communicating placental plate vessels using fetoscope effective tx for severe TTTS. ..




FIGURE 5. Fetoscopic view of laser ablation
of placental vessel

thereby making more
definitive therapy, such as
laser ablation, more diffi-
cult. [ Amnioreduction
therefore should be re-
served for those cases pre-
senting before 26 weeks
that can't be treated with
laser ablation and for stage
I or Il disease presenting
after 26 weeks' gestation. |

Septostomy

The purposeful puncture
of the intervening twin
membrane in cases of
TTTS is called septos-
tomy or microseptos-
tomy. In the only ran-
domized controlled trial, the peri-
natal survival rates with serial
amnioreduction versus septostomy
were equal; however, the patients
in the septostomy group required
fewer repeat procedures.®
Concerns have been raised that
this procedure may extensively
disrupt the membrane between the
twins, leading to an iatrogenic
monoamniotic twin gestation and
the possibility of entangled umbili-
cal cords. In the randomized trial,
there was one case in each study
group of significant disruption of
the inter-twin membrane allowing
both twins to share one amniotic
sac® [ Like amnioreduction, sep-
tostomy treats only the underlying
polyhydramnios but does not treat
the mechanisms that cause
TTTS.] Should one twin die, the
surviving twin remains at risk for
neurologic injury.

Laser ablation

First introduced in 1990, laser
ablation of the communicating pla-
cental plate vessels under direct
visualization with a fetoscope has
now gained acceptance as an effec-
tive treatment for severe TTTS
(Figures 3 and 5)."

The surgeon selects a site of
entry away from the placenta that
provides access to the inter-twin
membrane through the recipient
twin's sac. Under continuous U/S
guidance, a 10 to 14F cannula is
used as the single port of entry
through which to insert the oper-
ating sheath containing a feto-
scope (endoscope) as well as a
400- or 600-micron YAG or diode
laser fiber. Under direct visualiza-
tion, placental vessels are system-
atically mapped from the recipi-
ent’s umbilical cord root to their
ending at the vascular equator.

The goal is to selectively
identify deep AV and
superficial anastomoses
between the fetuses.
Communicating vessels
are obliterated using 30
to 60 W of laser energy.

A recent randomized
trial, the Eurofetus study,
found an overall perinatal
survival of 76% (survival
of at least one fetus) with
laser ablation as com-
pared to 56% with serial
amnioreduction.®® Intact
neurologic survival was
52% in the laser group
versus 31% in the amnio-
reduction group. In addi-
tion, this study showed that
should one twin die after laser
therapy, thanks to the previous
closure of the communicating pla-
cental vessels, its sibling’s chances
of developing neurologic compli-
cations are reduced fivefold. The
authors of an accompanying edito-
rial summarized the study results
this way: Following laser photoco-
agulation, one third of treated
cases will have no survivors, one
third will have one intact survivor,
and one third of cases result in two
intact survivors.'®

A recent follow-up study of sur-
viving children at up to age 3
revealed that 87% had a normal
neurologic outcome, while 7% had
minor neurologic abnormalities,
and 6% had major abnormalities
following laser photocoagulation
for severe TTTS.?

Laser therapy is now advocated

Laser tx now advocated as initial intervention for stage II-IV TTTS before 26 weeks .

.. Selective fetocide technique rarely fails, but PROM is a common complication.




as the initial intervention for stage
II-1V TTTS presenting prior to
26 weeks' gestation. However,
recent reports suggest that laser
ablation may be a more appropri-
ate intervention for stage IV
disease than preterm delivery
even later in gestation, consider-
ing the grim prognosis associated
with neonatal hydrops before 30
weeks’ gestation.?

Selective fetocide

[ In some severe cases of TTTS,
selective fetocide may be the treat-
ment of choice. Examples are stage
IV disease with hydrops and poor
cardiac function in the recipient
twin, stage Il disease with massive
polyhydramnios and cervical short-

ening at a gestational age that is
remote from viability, or at any
stage disease where one twin is
found to have a secondary malfor-
mation”] A 3-mm disposable bi-
polar forceps can be introduced
into the amniotic cavity of the tar-
geted fetus; thermal occlusion is
then performed at two or three
sites on the umbilical cord. Failure
of this technique is rare; roughly
80% to 85% of co-twins can be
expected to survive. PROM is the
most common complication,
occurring in 20% to 25% of cases.
An alternative technique, radio-
frequency ablation (RFA) using a
specialized 17-g needle, may prove
to be the most effective means of
thermal occlusion. Preliminary

reports, while limited to pregnan-
cies complicated by acardiac twin-
ning, have noted successful occlu-
sion in all cases with PROM rates
below 5%.2 However, the overall
rates of success and procedure-
related complications after selective
fetocide with RFA for other forms
of complicated MC multifetal preg-
nancies remain unknown.

Severe TTTS is probably under-
reported as a complication of MC
twin gestations. [ Although the
pathophysiology of this disorder
remains to be completely unrav-
eled, newer treatments such as
laser ablation of placental anas-
tomoses and selective fetocide
hold promise for improving
perinatal outcome. ] [J
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