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A case of type III selective intrauterine growth restriction
in a monochorionic twin pregnancy with a myriad of
Doppler changes of the umbilical and vitelline arteries

Debora Ghosh, Tan Tony Yew Teck, Tan Terence Hwa Min

ABSTRACT

Monochorionic twins have higher mortality rates
than dichorionic twins. Selective intrauterine growth
restriction (SIUGR) is a common complication found in
monochorionic twins. We report such a case of type III
sIUGR monochorionic twins. There was positive end-
diastolic flow of umbilical arteries, which corresponded
to type I sSIUGR at 15 weeks. Then, the umbilical arteries
showed persistently absent end-diastolic flow at 17
weeks which corresponded to type II SIUGR. Finally, the
umbilical artery showed intermittent absent/reversed
end-diastolic flow which corresponded to type III sSTUGR.
This case demonstrated a unique myriad of Doppler
changes during the pregnancy, indicating its significance
in being reported. The twins were delivered by caesarean
section at 32 weeks and were developing well. Placental
examination showed unequal placental sharing and
the presence of an arterio-arterial anastomosis. These
are characteristic findings of a type III sSIUGR. Type III
sIUGR may not be obvious at the initial examination but
may only be obvious at later examinations.
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INTRODUCTION

Twin pregnancies are already known to be precarious
for the mother and children. Twins can either be dizygotic
(i.e., come from two fertilized eggs) or monozygotic (i.e.,
may originate from the splitting of one fertilized egg).
Depending upon the time of this split, monozygotic
twins may be monochorionic or dichorionic [1]. Twins
can be monochorionic or dichorionic, i.e., have one or
two placentas respectively. Monochorionic placentas
can be diamniotic or monoamniotic, i.e., have two or
one amniotic sacs respectively. Monochorionic twins
have significantly higher rates of mortality, about 12%
from 10 to 24 weeks, compared to 2% among the more
common dichorionic twins [2, 3]. The risk for perinatal
complications among monochorionic diamniotic twins
(one placenta and two amniotic sacs) is 3—6 fold higher
than in dichorionic twins [4].

This can be attributed to the peculiar characteristics
of monochorionic placentas. With regard to vascular
anatomy, complications associated with unequal blood
flow can arise from unbalanced flow via anastomoses,
or connections between arteries (AAA), veins (VVA), or
an artery and vein (AVA) [4]. If one twin was smaller, it
is often due to unequal placental sharing which may be
associated with velamentous or marginal cord insertions

[5].
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Selective intrauterine growth restriction (sIUGR)
occurs in about 10—-15% of monochorionic twins [6]. The
smaller twin typically has a smaller share of the placenta
with less blood flow and nutrients as a result of being
supported by a smaller portion of the placenta. sSIUGR can
be classified into three types as suggested by Gratacos et al.
based on the pattern of end-diastolic flow of the umbilical
arteries of the smaller twin. Type I is diagnosed when there
is persistently positive end-diastolic blood flow. Type II is
when there is persistently absent or reverse end-diastolic
flow while type IIT has an intermittent or sinusoidal pattern
of absent and/or reverse end-diastolic flow [6].

In type I sIUGR, the smaller twin is generally fine,
with an in-utero mortality rate of about 2—4% [7, 8]. This
can be due to less discordant placental sharing and/or
greater number of anastomoses [8]. The resulting higher
bidirectional blood flow compensates for the unequal
placental share for the smaller twin [8]. In type II sSIUGR,
there is 70—90% chance of fetal deterioration of the
smaller twin prior to a gestational age of 30 weeks [8].
There is greater discordance in placental sharing and lack
of anastomoses. This often leads to perinatal mortality (if
managed expectantly) with neurological damage to the co-
twinin type IISIUGR fetuses [8]. Type III SIUGR is typically
characterized by a large arterio-arterial anastomosis, with
the risk of demise of the IUGR twin being about 15—20%
[8]. The mean gestational age at delivery is generally 35.4
weeks for type I, 30.7 weeks for type II, and 31.6 weeks for
type III sIUGR twins [6]. Interestingly, intrauterine fetal
death (IUFD) of the smaller twin occurs more frequently
in a type III sSIUGR (15%) than a type II sSTIUGR because
IUFD in a type III tends to be more difficult to anticipate
than that for a type II. This can result in a 20% risk of
parenchymal brain lesion in the larger twin, potentially
resulting in the death of the larger twin [9].

CASE REPORT

This was the first pregnancy of a 26-year old woman
expecting monochorionic twins. She was first seen at 12
weeks and was followed up closely by a fetal medicine
specialist with experience in the care of monochorionic
twins at least fortnightly. It was obvious that Twin B’s
estimated fetal weight was significantly larger than that
of Twin A from 15 weeks, and this difference continued
to increase as the pregnancy progressed (Figure 1).
Discordances were seen in the abdominal circumferences
and femur lengths. At 15 weeks gestation, the umbilical
artery showed persistently positive end-diastolic flow in
Twin A. This suggested that it was type I sIUGR. At 17
weeks, the Doppler studies showed persistently absent end-
diastolic flow in the umbilical artery which corresponded
to type II sSIUGR (Figure 2). This raised concerns regarding
the survival of Twin A as there was a 90% chance of
deterioration of this fetus. Thus, we considered the
following options for the twins: (1) expectant management
with close monitoring of their arterial and venous Dopplers,
(2) selective laser photocoagulation of the placental
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vascular, (3) cord occlusion of twin A, and (4) abortion of
the whole pregnancy. With type II sSTUGR diagnosis, cord
occlusion of the umbilical cord of Twin A was considered
to eliminate the risk of acute twin-to-twin transfusion from
the bigger to the smaller twin if the smaller twin was to die
in-utero. Three days later, a repeat scan, however, showed,
intermittently absent and reverse end-diastolic flow of the
umbilical artery (Figure 3). This changed the diagnosis to
type III sTUGR. This case, thus, showed unique Doppler
changes from a classification of type I to II to III sSIUGR.
The intermittent nature of the Doppler studies of the
umbilical arteries could explain why it was first thought to
be type I, then type II, and finally, type III SIUGR (Figure
4). At 32 weeks, head circumference for both Twins A and
B were similar, whereas the abdominal circumferences
and femur lengths for Twin A were significantly lower. The
timing of the delivery was discussed with the couple and
the neonatologist. As the estimated weight discordance
was large at about 50% (2 and 1 kg for the Twins B and A,
respectively), and the possibility of an unexpected death
of the smaller twin with risk of death and morbidity to
the other twin was significant, a joint decision was made
to deliver the babies at 32 weeks. Corticosteroids were
administered and caesarean section was performed. At
delivery, the weights of Twins A and B were 1.8 and 1.2 kg,
respectively, with birth weight discordance of 30%. The
placenta was examined. The veins were injected with white
dye and arteries injected with blue dye. Twin B’s bigger
umbilical cord was centrally inserted, while that of Twin A
was marginally inserted (Figure 5). The vascular equator
is along the dotted line, where it shows that about 75% of
the placenta belong to Twin B, while the other 25% belong
to Twin A. The unequal placental sharing and the presence
of an AAA (circled) validated the sSTUGR type III diagnosis
as these are known characteristics of this diagnosis (Figure
5). Both babies are developing well although there was
mild respiratory distress syndrome (RDS) in the first few
days that subsequently resolved.
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Figure 1: The graph is showing the difference in estimated fetal
weight between Twin A (blue plus signs) and Twin B (blue
triangles).
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Figure 2: Doppler ultrasound of Twin A’s umbilical arteries,
showing absent end-diastolic flow (type II) at 17 weeks.
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Figure 3: Doppler ultrasound of Twin A’s umbilical arteries,
showing intermittently reverse and absent end-diastolic flow
(type III) at 17 weeks, 3 days.

TTYPVYIYTVYINTI - reryereyrrermit

Figure 4: Doppler ultrasound of Twin A’s left vitelline artery (A)
showing positive end-diastolic flow while Doppler findings of the
right vitelline artery, (B) absent end-diastolic flow (type III) at
27 weeks.

DISCUSSION

This case report demonstrates the possible variations
in the initial presentation of a SIUGR type III case. Type
IIT sIUGR cases do not tend to be predictable as they
may often conceal themselves as type I or type II sSTIUGR
cases [10, 11]. In another sIUGR monochorionic twin
pregnancy case, the smaller fetus displayed positive end-
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Figure 5: Monochorionic placenta with the vascular equator
approximately along the white dotted line. The veins were
injected with white dye and arteries injected with blue dye. The
arterio-arterial anastomosis typically found in sIUGR type III
twins circled in yellow.

diastolic flow, suggesting a type I diagnosis at 28 weeks
[3]. The smaller twin then displayed an end-diastolic flow
pattern that was consistent to that of a type III sIUGR
during the third consultation and a caesarean section was
performed at 32 weeks [3]. The variations in the Doppler
studies of the umbilical artery are due to the transmitted
waveforms of a typical sinusoidal pattern of an arterio-
arterial anastomosis (AAA). Without this anastomosis, the
chance of survival of the smaller twin, with a significantly
smaller portion of the placenta would have been very low.
However, the presence of an arterio-arterial anastomosis
(AAA) implies a high risk of hemodynamic (blood-related)
or feto-fetal transfusion problems if one twin was to die in-
utero or suffer from an episode of hypotension [6]. Due to
the AAA compensating for the lack of placental share, the
larger twin helps to support the smaller twin through this
anastomosis [6].

CONCLUSION

It is therefore recommended that all monochorionic
twins especially those complicated by sSIUGR be managed
by fetal medicine specialists experienced in the care
of monochorionic twins as the variations in initial
presentations can be bewildering. While the rate of
deterioration in type III cases is generally lower, compared
to type 11, there is still the risk of unexpected intrauterine
fetal death of 15% for the smaller twin. As in our case,
the sIUGR classification changed multiple times due
to the variable Doppler ultrasound findings. When the
diagnosis was type II sIUGR, we were even considering
cord occlusion. When the diagnosis was correctly made,
it allowed us to manage expectantly till 32 weeks. This
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demonstrates the importance of careful monitoring of the
twins with frequent Doppler ultrasound examinations as
this essentially enabled both twins to be delivered at an
appropriate gestational age.
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