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1 | INTRODUCTION

While twin anemia polycythemia sequence (TAPS) is consid-
ered a complication only of monochorionic twins, there are
several case reports demonstrating evidence of TAPS, twin-
twin transfusion syndrome (TTTS), and acardiac twinning
with evidence of vascular anastomoses in dichorionic twins.
Thus, TAPS should be considered as differential diagnoses
where appropriate in dichorionic twin pregnancy.

Twin anemia polycythemia sequence (TAPS) is a syn-
drome described in monochorionic twins characterized
by anemia in one twin and polycythemia in the other twin,
without discordance in the amniotic fluid volume, being
first coined in the literature in 2007 by Lopriore et al.! The
pathophysiology is proposed to be through slow transfer of
red cells from a donor twin to the recipient twin via small
(<1 mm) arteriovenous anastomoses in the placenta.l’2 TAPS
occurs most commonly following laser treatment of twin-
twin transfusion syndrome (TTTS). However, in 3%-5% of
monochorionic twins, TAPS can occur spontaneously, usu-
ally in the late second or third trimester.”*

| Roshini Nayyarl’2 | Monica Zen'?
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Although rare, literature demonstrates evidence that vascular anastomoses do occur
in dichorionic twins. Therefore, twin anemia polycythemia sequence should be con-

sidered as a differential diagnoses in dichorionic twins if there is suspicion on ante-

dichorionic, feto-fetal transfusion, monozygotic, placental anastomoses, twin anemia polycythemia
sequence, twins, twin-twin transfusion syndrome

Previously, TAPS was not considered a potential diagno-
sis in a dichorionic twin pregnancy, as vascular anastomo-
ses were not considered possible in dichorionic placentas.
However, within the literature, in dichorionic twins there
have been several cases of TTTS, one case of possible TAPS,
one case of acardiac twinning described.> Furthermore,
there have been studies that have found the presence of vas-
cular anastomosis in dichorionic placentas..m’17

Timely diagnosis of TAPS is important. It allows appro-
priate management and closer monitoring, with the option of
treatment, with or without early delivery as indicated, which
can possibly lead to improved outcomes. It is thus important
to recognize TAPS when it occurs in dichorionic diamniotic
(DCDA) twins.*

2 | SEARCH STRATEGY
Pubmed was searched from 1959 to July 2020 for the fol-
lowing terms: “twin anemia-polycythemia,” “TAPS,”

“twin-twin transfusion,” “twin to twin transfusion,”
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“TTTS,” “twin reversed arterial perfusion,” “TRAP,”
“acardiac twin” and “twin oligohydramnios polyhydram-
nios” in combination with “dichorionic monozygotic,”
“monozygotic,” “dichorionic,” “dichorionic-monozygotic”
and “dichorionic-diamniotic.” One thousand and sixty-six
results were filtered by manual screening of titles, which
yielded 66 manuscripts, whose abstracts were reviewed.
Following abstract screening, 37 full-text articles were re-
viewed, which resulted in 14 relevant manuscripts at the
end of the search. This included 12 case reports and two
studies that conducted placental dye studies to investigate
for vascular anastomoses in dichorionic placentas. No re-
view articles were found. Additionally, the reference lists
of included manuscripts were screened to ensure no articles
were missed.

3 | CASE REPORT

A 34-year-old, gravida 2 parity 1, was transferred to our
tertiary center at 31 weeks and 5 days gestation with a spon-
taneous DCDA twin pregnancy. Dichorionicity was diag-
nosed at the first-trimester ultrasound. Her pregnancy was
complicated by Tetralogy of Fallot and early-onset growth
restriction in twin 2, in addition to onset of preeclampsia at
30 weeks gestation. Ultrasound at 16 weeks demonstrated
twin 1 with normal growth and liquor volume, while the
biometry of twin 2 was suggestive of early-onset growth
restriction with an estimated fetal weight and abdominal
circumference less than the 5th centile, anhydramnios
and absent fetal bladder. Following this report, the first-
trimester ultrasound images were reviewed and dichorio-
nicity was once again confirmed.

Morphology ultrasound at 19 weeks and 2 days gestation
demonstrated Tetralogy of Fallot in twin 2. Subsequent ultra-
sounds demonstrated normal interval growth of twin 1 and
selective growth restriction of twin 2 with adequate interval
growth. Twin 2 demonstrated improvement of liquor vol-
ume at 21 weeks, where anhydramnios progressed to oligo-
hydramnios (maximum vertical pocket of 1.9 cm), and fetal
stomach and bladder were now visible. Subsequent scans
demonstrated normal liquor volume and bladder in both
twins. Invasive testing was offered following morphology
ultrasound in view of congenital heart defect in twin 2 and
declined at the time. Chorionic villous sampling was later
performed at 31 weeks gestation on twin 2, and chromosome
microarray was reported as normal.

At 32 weeks gestation, the first ultrasound was per-
formed at our tertiary unit, where twin 1 demonstrated
adequate interval growth, with an estimated fetal weight
(EFW) 1904 g and abdominal circumference (AC) at 62nd
centile as per Hadlock, normal liquor volume, and normal
umbilical artery Doppler's. However, the middle cerebral
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FIGURE 1 MCA Doppler of twin 1. MCA PSV 26 cm/s and 0.56
MoM suggestive of polycythemia

artery peak systolic value was 26 cm/s at 0.56 multiples of
the mean (MoM), demonstrated in Figure 1. Twin 2 demon-
strated Tetralogy of Fallot, appropriate interval growth
weighing 1128 g and AC less than 5th centile and normal
liquor volume. Umbilical artery Doppler values for twin 2
were within the normal range, and MCA-PSV 50.9 cm/s at
1.3 MoM. Twin 1 had a normal-appearing placenta, and
twin 2 demonstrated an echogenic and thickened placenta
(Figure 2).

The above ultrasound findings raised the suspicion
of a diagnosis of TAPS. With this in mind, a decision
for an emergency cesarean section the following day at
32 + 2 weeks gestation was made due to an acute change
in the characteristics of the CTG at this time (Figure 3).
At birth, twin 1 had a formal hemoglobin of 266 g/L, with
a hematocrit of 0.77, reticulocyte count of 291 X 109, and
reticulocyte percentage of 4.5%. Twin 1 was treated with
plasma exchange for the polycythemia. Twin 2 was pale,
with a pale placenta, thin umbilical cord and a hemoglo-
bin of 49 g/L and hematocrit of 0.19. A reticulocyte count
was not performed on twin B due to the emergent clinical
scenario and urgent packed red cell transfusion was given
for anemia. While it is possible to have demonstrated an
increased reticulocyte count post-transfusion and stabiliza-
tion, unfortunately, as the twins were transferred to another
facility, this was not performed despite requests. However,
we feel that the timing of delivery was optimal given the
large intertwin hemoglobin difference at birth, alongside
the CTG changes.

Placental histopathology demonstrated two layers of am-
nion and a central fused chorion confirming dichorionicity.
Twin 1 had a darker placenta and a pale nodule of villous
infarction, while twin 2 had a pale placenta, thin umbilical
cord, and immature villi. Unfortunately, due to pathology ser-
vices issues, dye studies were unable to be performed.
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FIGURE 2 (A) Placenta of twin 1:
normal appearing (B) Placenta of twin 2:
thickened and echogenic
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4 | DISCUSSION
Antenatally, suspicion of TAPS was raised in our case due to
alarge difference in MCA-PSV and marked difference in pla-
cental echogenicity. Further, the progression in twin 2 from
anhydramnios to oligohydramnios to liquor volume within
normal limits during the course of the pregnancy, without
history of premature rupture of membranes, was again suspi-
cious for placental anastomoses with feto-fetal transfusion.
Our twins had a MCA-PSV of 0.56 MoM and 1.3 MoM,
respectively. The recipient polycythemic twin meets the
ISUOG criteria for TAPS of MCA-PSV < 1.0 MoM; how-
ever, our donor anemic twin did not meet criteria of MCA-
PSV > 1.5 MoM.'® Thus, our case does not currently meet
current ISUOG antenatal criteria for TAPS. However, we
believe it still represents a likely diagnosis of TAPS as it
does fulfill new proposed criteria, where the difference in
the MCA-PSV between the donor and recipient twin is used.

Tollenaar et al'’
tween the donor and recipient twin of >0.5 MoM (delta
MCA PSV > 0.5 MoM), which provides better sensitivity
and higher diagnostic accuracy when compared to separate

propose a difference in the MCA-PSV be-

anemia and polycythemia cut-offs, and thus improved de-
tection of cases antenatally. Khalil et al*® agree, reporting a
consensus of expert opinions with the conclusion that either a
difference in MCA-PSV or a separate cut-off for the recipient
and donor twin were suitable.

Postnatally, our twins had a large hemoglobin difference
of 217 g/L, which meets the postnatal ISUOG criteria of at
least 80 g/L between twins. However, postnatal criteria re-
quire either a reticulocyte count ratio of >1.7 or an evidence
of small (<1 mm) anastomoses seen in the placenta, which
was not performed in our case due to clinical circumstances.
The difference in echogenicity of the placentas on ultrasound
and significant color difference in the placentas at birth sup-
port the diagnosis of TAPS; however, these are not part of
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the diagnostic criteria. Placental histopathology confirmed
a dichorionic placenta; thus, the chorionicity was correctly
diagnosed. Postnatal criteria for TAPS are not satisfied as re-
ticulocyte count or dye studies were not performed. However,
we believe this is a likely case of TAPS due to the large dif-
ference in MCA PSV and placental echogenicity antenatally,
large discrepancy in hemoglobin at birth and significant color
difference in placentas at delivery. There is also evidence that
placental appearance on ultrasound in TAPS can support the
diagnosis, including placental echogenicity with the donors
having a thicker more echogenic placenta, and the recipient
having an echolucent thin placenta.'’

It is evident that there is uncertainty within the literature
and among specialists regarding optimal antenatal criteria for
diagnosis of TAPS, reflecting the difficulty in diagnosis of
TAPS.

4.1 | Literature review

Our case demonstrates the possible occurrence of TAPS in
DCDA twins and prompted a review of the literature, which
revealed one case of likely TAPS,15 one case of acardiac twin-
ning, and several case studies of TTTS in DCDA twins.” "

The only case of TAPS diagnosed in DCDA twins to our
knowledge in the literature was by Zillox et al. A case of
TAPS was described, which developed at 31 weeks gesta-
tion in twins diagnosed to be dichorionic in first trimester
and confirmed by placenta histopathology. All ISUOG ante-
natal and postnatal diagnostic criteria'® were proposed to be
fulfilled, including MCA-PSV, hemoglobin difference, retic-
ulocyte ratio, and the presence of anastomoses on dye stud-
ies. However, it should be noted that the placental dye studies
noted large arteriovenous connections, which is dissimilar
to the small <I mm anastomoses that are typical of TAPS.
Further, it is possible that that these connections belong to
the same twins whose vessels run velamentously. The other
TAPS criteria including MCA-PSV, hemoglobin count, and
reticulocyte ratio were fulfilled.

There are also several case reports demonstrating TTTS in
dichorionic twins.”**"'* Quintero"® and Lanna'® performed
photocoagulation of communicating vessels in the dichori-
onic placentas, while Molnar—Nadasdy11 and Murata'? per-
formed serial amnioreduction in the sac with polyhydramnios
in a DCDA twin pregnancy. In addition, French’ described
twin reversed arterial perfusion (TRAP) sequence in DCDA
twins. King® described evidence of feto-fetal transfusion
from one dichorionic twin to the other, where following a
blood transfusion to one twin, there was subsequent evidence
of transfusion to the other twin, which was demonstrated by
Kleihauer and blood group testing.

Alongside clinical cases, analyses of dichorionic placentae
in previous studies have described vascular anastomoses.'®!’

It should be noted that one study investigating vascular anas-
tomoses in both monochorionic (n = 134) and dichorionic
(n = 124) placentae via color dye studies found no vascular
anastomoses among the dichorionic cohort.”! Zygosity was
not known or tested in this cohort, and we assert that zygosity
is of likely importance in dichorionic twin cases with TTTS.

Among the cases of TTTS, TAPS, and acardiac twin-
ning found within the literature that tested for zygosity, all
twins were tested postnatally and all demonstrated monozy-
gosity.8’9’12’13 We, therefore, propose that in cases of DCDA
twins where a pattern emerges on ultrasound suggestive of
TTTS/TAPS, consideration should be given antenatally for
analyses of cell-free DNA for zygosity. Noninvasive antenatal
testing (NIPT) is currently commercially available to test for
zygosity by one provider; however, we anticipate there will
be other providers in the near future.> A single nucleotide
polymorphism-based test is performed, which is effective in
diagnosing zygosity, but it should be noted that testing is not
performed in cases with donor eggs.23 If twins are diagnosed
as monozygotic, complications due to vascular anastomoses
should be considered in these twins if clinically indicated.

Finally, there is a lack of evidence for optimal manage-
ment of TAPS but options include expectant management,
early delivery, intrauterine or partial exchange transfusion,
and laser coagulation. Early diagnosis allows for more vigi-
lant monitoring and better outcomes. Management including
indications for delivery depends on TAPS staging, gestation,
and the progression of disease, such as the presence of car-
diac compromise or hydlrops.4

Given several case studies within the literature demon-
strating either TAPS or TTTS in dichorionic twins, as well
as vascular anastomoses in dichorionic placentas, we think it
is important to consider the possibility of complications due
to vascular anastomoses in twins presumed to be dichorionic.
It is possible that there may be more cases that may benefit
from closer observation and potential intervention if TAPS or
TTTS were considered a differential diagnosis.

5 | CONCLUSION

Currently, the diagnosis of twin anemia polycythemia se-
quence (TAPS) is largely only recognized in monocho-
rionic twins as it is thought to arise from arteriovenous
anastomoses, thought to be exclusive to monochorionic
placentas. A review of the literature reveals that arterio-
venous anastomoses and the subsequent sequelae including
TTTS/TAPS do occur in dichorionic placentae. If TAPS is
suspected antenatally, hemoglobin and reticulocyte count
as well as placental dye studies should be performed post-
natally to confirm diagnosis. Current guidelines of TAPS
may also not be detecting all cases antenatally, raising the
question of whether criteria need to be widened to improve
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antenatal diagnosis and thus lead to an improvement in
outcomes. We believe that vascular anastomoses do occur
in dichorionic twins, and thus, TTTS and TAPS should be
considered in dichorionic twins.
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