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Abstract

Twin pregnancy carries many types of specific complications including Twin Reversed Arterial
Perfusion (TRAP).

TRAP is a rare condition which when you see it once you will remember it forever.

Our case was detected early in pregnancy, which gave us the opportunity for family counselling and
offering the appropriate method of management. As some cases of TRAP could be diagnosed late
because of wrong diagnosis (e.g. vanishing twin: one fetal demise), early diagnosis and management
could help to avoid late complications.

In the article, we start with a detailed general information taken from different articles and publications,
then we will present a clinical case of TRAP including the ultrasound findings, follow- up, and
management method.

Keywords: Twin Reversed Arterial Perfusion, TRAP, Acardiac Twin, Monochorionic pregnancies,
Ductus Venosus Doppler, Anastomoses, Laser Ablation.

Introduction

TRAP or acardiac twin is a rare anomaly only seen in monochorionic twin, where one twin called “the
pump twin” pumps the blood to the other twin, which usually will be without a cardiac system. [1,3].
The incidence is 1-2 % of monochorionic twins, and 6/ 100000 of all pregnancies [2].

Pathophysiology

The earliest description have been traced back to the 18" century number of cases of TRAP, and they
described an abnormal amorphous twin, and they attributed this to abnormal vascular connection
between the two foetuses [7 . A case report and a brief literature review. Radiol Case Rep. 2022 May].
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Benirschke (1977) suggested that the pathology of acardiac twins is not caused by genetic disorders, but
it appears to be related to the vascular anastomoses in the placenta. Langlotz et al. (1991) assumed that
cardiac morphogenesis or atrophy may be due to reversed arterial blood flow and hemodynamic
pathophysiology [9]. Benirschke (2009) mentioned that the unequal splitting process in monozygotic
twin may explain the embryological reason for acardiac twin and twin to twin transfusion syndrome.
Sullivan et al. (2003) suggested that the high perinatal mortality rate in acardiac twinning is because of
the increased demand placed on the normal twin to perfuse the acardiac twin [8. Sullivan AE, Varner
MW, Ball RH, Jackson M, Silver RM, 2003]

Ultrasound Diagnosis

e A monochorionic twins with one normal fetus called the “pump twin “and another without heart
components or activity called “recipient twin” with variable degrees of deficient development of
the head and upper limbs [2,4]

e Colour Doppler in the “recipient twin “demonstrates reversed (opposite direction) pulsatile flow
from an umbilical arterio-arterial anastomosis and venous return to the pump twin via a
veno-venous anastomosis.

e The size of the acardiac mass is prognostic value for the survival of the pump twin (worse
prognosis if acardiac weight is > 70 % of the normal fetus) [10. Sepulveda W.H., Quiroz V.H.,
Guilano A., Henriquez R, 1993]

e About 50% of pump twins (the healthy) die before or soon after birth from congestive heart
failure (change in hemodynamic status).

Types of TRAP

It is widely classified into four subgroups morphologically. [4,5,6]

e Acardiac acephalic: the fetus has developed pelvis and lower extremities. Head, arms and
thoracic organs are absent. This is the most common type with a frequency of 60 - 75%.

e Acardiac anceps: body and extremities have developed. Head and face are partially formed. This
type consists approximately 20% of all cases.

e Acardiac acormus: only the head of the fetus has developed. It is quite rare and consists
approximately 10% of all cases.

e Acardiac amorphous: the fetus has no identifiable organs. It is as an amorphous tissue mass and it
consists approximately 5% of all cases.

Management, Follow-up, and Prognosis [2,6]

e Prenatal treatment is by occlusion of the blood vessels of the acardiac twin. Different methods
have been used, including ablation of umbilical cord vessels by laser or diathermy (bipolar),
coagulation of placental anastomoses by laser. When these methods are used at early second
trimester around 16-18 weeks’ gestation the survival rate of the normal “pump “twin is high
around 80- 85%. [2]

e Some ‘authers’ recommends an early intervention at 12-14 weeks to get more benefits for the
normal fetus.
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e Delay in intervention between the diagnosis of TRAP sequence at 11-13 weeks’ gestation until
16-18 weeks is associated with spontaneous cessation of flow in the acardiac twin in 60% of

cases and avoids the possible intervention complications. [2]

e After intrauterine intervention we recommend to follow the patient within 1 week to confirm that
the pump twin is alive and there is a cessation of flow in the acardiac twin.

e Without intrauterine intervention it is recommend to repeat the scan every 2-3 weeks to monitor
growth of the acardiac twin, heart function of the pump twin and amniotic fluid volume. [2]

e Prognosis depends on method of management if there is an intervention or without intervention,
and gestational age at birth (we may need to deliver preterm to protect the healthy fetus).

e Standard obstetric care and delivery (caesarean section only for obstetric reasons).

The Clinical Case Presentation

Our patient is a 30-year-old lady. She has two previous pregnancies, one vaginal delivery, and one
miscarriage. This pregnancy is spontaneous.

She has Crohn Disease (quiescent), and was diagnosed with gestational diabetes in the last pregnancy,
without any previous surgeries.

According to her history she received Dedroxyprogesteron injection for early vaginal bleeding.

She was seen in Fetal Medicine clinic for the first time while she was 12 weeks, 2 days with current
medication of Folic Acid.

During the scan in our facility, we found: Two gestational sacs were noticed, one contains a fetus with
CRL compatible with 10 weeks, 5 days, and the second contains only a mass with minimal perfusion.
Acardiac Twin was suspected and the patient was given an appointment after 10 days for first trimester
scan and EDD was corrected (Figure 1 and 2).

D1 1.22 cm
D2 1.25cm
D1/2 97.88 %
Avg(D1,2) 1.23 cm
Avg(All) 1.23 cm
.D3 0.58 cm
= Avg(All) 1.02 cm
D4 0.64 cm
D3/4 91.73 %
Avg(D3,4) 0.61 cm
Avg(All) 0.92 cm

B
Figure 1: Ultrasound image of 10 weeks, 5 days gestation. (A) transverse section of the mass (Acardiac).

(13

(B) left is a normal fetus with normal antegrade flow
reversed flow “bluish colour”.

redish colour”, right is acardiac fetus with
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CRL 3.88 cm
GA 10w5d+6d
Pctl. 0.02* %
EDD 28-07-2023
CRL 3.81 cm
GA 10w5d+6d
Pctl. 0.01* %
EDD 28-07-2023

Figure 2: midsagittal view of the normal twin. CRL= 10 weeks+ 5 days.

Patient was seen again after 2 weeks and ultrasound showed: A monochorionic- diamniotic twin, the
first twin scan was normal (including NT, NB, and all other markers) (Figure 3), only a reversed A-wave
in ductus venosus doppler was noticed (Figure 4).

The second sac includes acardiac twin: upper body parts above the diaphragm were not formed, there is
no cardiac structure, both lower limbs were seen, passive (reversed) vascular perfusion through the
umbilical cord (Figure 5).

NT 1.14 mm
Pctl. 0.01* %
NT 1.23 mm
Pctl. 0.01* %

Figure 3: ultrasound at 12 weeks of mid-sagittal view of the pump twin showing nasal bone (NB),
intracranial lucency (IT), and nuchal translucency (NT).

Figure 4: Reversed A-wave of Ductus Venosus at 12 weeks gestation in the pump twin.
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Figure 5: Reversed flow (blue colour in doppler) in the acardiac twin. Note the lower limbs on the left
image.

We explained the findings to the family including all possible complication and the management option

between only observation or fetal intervention by occluding the acardiac twin vessles. We suggest an
amniocentesis (during the intervention) to rule out any undiscovered genetic disorders.

Patient chose to go for umbilical cord occlusion of the acardiac twin which was done in another country
at 16 weeks. Some limited vaginal leaks from the breach in the amniotic cavity was noticed after one
day, managed conservatively by antibiotics.

Patient was seen again at 18 weeks for morphology ultrasound which was totally normal for the pump
twin, and no circulation or vascularity were noticed in the acardiac.

Routine uneventful antenatal visits until the patient delivered vaginally at 36 weeks of a healthy baby.

Discussion

Although, we work in an IVF facility, and we scan many cases of Twin, this was the first case of TRAP
recorded in our facility. We were lucky in the fetal medicine clinic to scan the patient as early as 10
weeks, because it was easy to make a wrong diagnosis of early fetal demise (vanishing Twin) and the
case could be neglected. The diagnosis of TRAP sequence requires adequate knowledge of pathology
and the sonographic interpretation of the condition. The fetal medicine specialist and/or sonographer
must be diligent in documenting and reporting the sonographic features of any suspected rare cases.

The authors reported that the pregnancy outcome is favourable if the ratio of abnormal to normal twins
in TRAP is <70% and worse if it is more than 70%. Sepulveda et al. (1993) also believed that the twin
weight ratio is an essential prognostic factor for the outcome of the TRAP pregnancy [10]. In our case
the early diagnosis gave the opportunity to give the suitable management before any complication.

Conclusion

It is important to confirm chorionicity early in Twin pregnancies to discover any complication specific to
monochorionic twin. TRAP is a rare condition which could be detected early at first trimester; hence, we
can offer the patient the appropriate management plan depending on ultrasound assessment and targeted
follow- up to save the healthy fetus from possible adverse effect.

Twin Reversed Arterial Perfusion (TRAP). Meet the Acardiac: Case report 237


https://halafoundation.com/index.php/ijchmd/index

IJCHMD

2025;1(1):233-238

References

1.

10.

Optimal Method and Timing of Intrauterine Intervention in Twin Reversed Arterial
Perfusion Sequence: Case Study and Meta-Analysis Petya Chaveeva a Leona C. Poon a
Alexandros Sotiriadis ¢ Przemek Kosinski a Kypros H. Nicolaides Fetal Diagn Ther
2014;35:267-279 DOI: 10.1159/000358593.

MC twins: twin reversed arterial perfusion sequence. Fetal Medicine Foundation website,
Kyprose Niclolaides.

Pepe F, Teodoro MC, Luca C, Privitera F. Conservative management in a case of
uncomplicated trap sequence: a case report and brief literature review. J Prenat Med.
2015;9(3-4):29-34. doi:10.11138/jpm/2015.9.3.029.

Tavares de Sousa M, Glosemeyer P, Diemert A, Bamberg C, Hecher K. First-trimester

intervention in twin reversed arterial perfusion sequence. Ultrasound Obstet Gynecol.
2020;55(1):47-49. doi:10.1002/u0g.20860.

Zhang ZT, Yang T, Liu CX, Li N. Treatment of twin reversed arterial perfusion sequence
with radiofrequency ablation and expectant management: a single center study in
China. Eur J Obstet Gynecol Reprod Biol. 2018;225:9-12.
doi:10.1016/j.ejogrb.2018.03.046.

Twin Reversed Arterial Perfusion Sequence: Current Treatment Options, Annachiara
Vitucei,! Anna Fichera,' Nicola Fratelli,' Enrico Sartori,' and Federico Prefumo' Int J
Womens Health. 2020; 12: 435-443.

Twin reversed arterial perfusion (TRAP) sequence: A case report and a brief literature
review. Radiol Case Rep.2022 May; 17(5): 1682—1691.Published online 2022 Mar
21. doi: 10.1016/j.radcr.2022.02.057.

Sullivan AE, Varner MW, Ball RH, Jackson M, Silver RM. The management of acardiac
twins: a conservative approach. Am J Obstet Gynecol. 2003;189(5):1310-1313.
doi: 10.1067/s0002-9378(03)00597-0.

Benirschke Kurt, Harper Virginia Des Roches. The acardiac anomaly. Teratology
(Philadelphia) 1977;15(3):311-316.

Sepulveda W.H., Quiroz V.H., Guilano A., Henriquez R. Vol. 21. Walter de Gruyter &
Co; Berlin - New York: 1993. Prenatal ultrasonographic diagnosis of acardiac twin; pp.
241-246. (Journal of perinatal medicine).

Twin Reversed Arterial Perfusion (TRAP). Meet the Acardiac: Case report 23 8


https://halafoundation.com/index.php/ijchmd/index
https://pubmed.ncbi.nlm.nih.gov/?term=Vitucci%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Vitucci%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Fichera%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Fratelli%20N%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sartori%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Prefumo%20F%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7266514/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7266514/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8942792/
https://doi.org/10.1016%2Fj.radcr.2022.02.057

	Abstract 
	Introduction 
	Pathophysiology 
	Ultrasound Diagnosis 
	Types of TRAP 
	Management, Follow-up, and Prognosis [2,6] 
	The Clinical Case Presentation 
	Discussion 
	Conclusion 

