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Abstract
BACKGROUND
Twin reversed arterial perfusion (TRAP) sequence is an extremely rare congenital anomaly in monochorionic (MC) twins. The condition is characterized by a malformed fetus (acardiac twin) without cardiac activities being perfused by a structurally normal one (pump twin) via an artery-to-artery anastomosis in a reverse direction. 

CASE SUMMARY
We described the first case of TRAP to receive laser surgery in Vietnam. The 26-wk pregnancy was originally misdiagnosed in another hospital as MC twins with single intrauterine fetal death. Following admission to our center, the diagnosis was amended to a 26-wk TRAP sequence stage IIb. The acardiac twin was 7.5 cm at the longest length, the ratio of the weight of the acardiac twin to the weight of the pump twin was more than 90%, the pump twin showed fetal distress with absent diastolic flow in umbilical artery of pump twin, and the peak systolic velocity in the middle cerebral artery = 1.6 MoM. We performed emergency laser photocoagulation of the acardiac twin’s umbilical cord. After surgery, we successfully maintained the pregnancy for 8 wk and ended it electively by cesarean section at 34 wk of gestation due to rupture of membranes.

CONCLUSION
TRAP should be appropriately diagnosed and treated early to avoid complications of the pump twin. Fetoscopic laser photocoagulation is a new and effective treatment for this condition.
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Core Tip: It is an easy mistake to misdiagnose twin reversed arterial perfusion as a single intrauterine fetal death, especially in our case, as the acardiac twin has a head, body, and full limbs. Intrauterine fetal intervention is necessary when the pump twin shows signs of fetal distress. After surgery, the problem of premature rupture of membranes and delivery should be noted. The indication to terminate the pregnancy depends on the mother’s condition, fetal condition, and the acardiac twin’s longest size.

INTRODUCTION
Twin reversed arterial perfusion (TRAP) sequence only occurs in monochorionic (MC) twins and has a bad prognosis. The incidence is 1/35000 pregnancies and 1/100 MC twins[1]. In this condition, one fetus has partial or complete lack of cardiac development (called an “acardiac twin”) and is perfused with blood by a normal co-twin (called a “pump twin”) through abnormal vascular anastomosis connections. As a result, the pump twin shows signs of anemia, heart failure, hydrops fetalis, and the risk of stillbirth. The pump twin has a mortality rate of up to 55%[2-4]. The acardiac twin receives blood from the pump twin, so it continues to grow even larger than the normal co-twin, and postpartum mortality is 100%[2,5]. Early diagnosis by Doppler examination of the umbilical arteries of the two fetuses is necessary for appropriate antenatal management and treatment planning[6,7]. Today, many countries worldwide have successfully intervened in the amniotic cavity to treat TRAP complications, saving 80% of pump twin's lives[6,7]. 
This report describes the first TRAP sequence case with successful fetal intervention by intrauterine laser therapy in Vietnam.

CASE PRESENTATION
Chief complaints
A 28-year-old pregnant woman was transferred to our fetal medicine center because of polyhydramnios and was diagnosed with stage IIb TRAP sequence from ultrasound images. 

History of present illness
This patient at 26 wk of gestation was diagnosed with a MC diamniotic (MCDA) twin with single intrauterine fetal death (sIUD) in another hospital.

History of past illness
Medical records were normal.

Personal and family history
There was no personal or family history of other diseases.

Physical examination
Physical examination was not special.

Laboratory examinations
Blood tests at presentation was in normal range. 

Imaging examinations
The pump twin had normal morphology with a three-vessel umbilical cord, polyhydramnios, a maximum vertical pocket (MVP) of 100 mm and an estimated weight of 700 g. Doppler signs of anemia were RI = 1, absent diastolic flow in umbilical artery of pump twin, peak systolic velocity in the middle cerebral artery = 1.6 MoM. The acardiac twin mass was edematous in the whole body; its brain and heart structures were not observed, but it had a torso, four limbs, and a two-vessel umbilical cord. The acardiac twin’s longest length was 7.5 cm and it had an estimated weight of 650 g following formula has been proposed to estimate the weight of acardiac fetus: Weight (g) = 1.2 × (longest length in cm)2 – (1.7 × longest length in cm) of Moore et al[8]. The ratio of the weight of the acardiac twin to the weight of the pump twin was over 90%. Doppler imaging showed reversed blood flow from the pump twin to the acardiac twin (Figure 1).

FINAL DIAGNOSIS
MC twins with stage IIb TRAP sequence. 

TREATMENT
The patient was consulted and indicated for emergency surgery of the uterus, using laser photocoagulation to coagulate the umbilical cord of the acardiac twin and block the circulation from the pump twin to the acardiac twin (Figure 2). Combining general anesthesia (intravenous sedation) and local anesthesia was used for the anesthesia procedure (using Lidocaine 1 percent). The procedure was carried out in a chamber designated specifically for fetal surgery. For cord occlusion, a diode laser with a 600 fiber was utilized. The fetoscopic Image IS 4U by Karl Storz (Tuttlingen, Germany), the Medilas D MultiBeam by Dornier, and the Laser Light Guide by Dornier Medtech were utilized. Under ultrasound guidance, the Seldinger method was utilized to access the polyhydramnios cavity. The scope had a 2 mm diameter. The acardiac twin’s umbilical cord was reduced using laser photocoagulation. Under direct view, the umbilical cord vessels were ablated; full blockage required power levels between 50 and 60 W. When the whole umbilical cord blood artery was blocked in the acardiac twin, the procedure was deemed successful. The lack of umbilical cord flow at the ablation location as shown by a doppler ultrasonography examination served as proof of that. Then the MVP was emptied until it was within the typical range (MVP 5 or 6 cm).

OUTCOME AND FOLLOW-UP
Following surgery, expectant mothers underwent examinations, ultrasounds, and corticosteroid medication at 28 wk of gestation, 48 h, 7 d, and every 2 wk until delivery. Continued monitoring did not show any abnormal signs. After 8 wk and at 34 wk pregnant, the patient suffered from a ruptured membrane and had emergency surgery at Hanoi Obstetrics and Gynecology Hospital to remove the female baby (1400 g, apgar 8-9). The acardiac twin had edema, a small head, torso, all limbs, a weight of 780 g, and normal chromosomes (Figure 3).

DISCUSSION
An uncommon problem with MC twins is a sequence known as TRAP. The actual etiology, physiological processes, and pathophysiology are not well understood[8,9]. The acardiac twin may continue to develop throughout an MC pregnancy because of the blood supply provided by the vascular anastomoses. TRAP sequence refers to the way that deoxygenated blood flows from the healthy “pump” twin in the opposite direction into the cord of its deceased “acardiac” co-twin through an artery-to-artery anastomosis. Blood that has been severely hypoxic returns to the pump via a vein-to-vein anastomosis. Bypassing the placenta in this manner, the acardiac twin is devoid of a functioning placental area. The health of the pump twin is imperiled by the parasitic acardiac twin in two crucial ways. First, the perfusion of the acardiac twin may result in polyhydramnios and high-output heart failure[8]. A vein-to-vein anastomosis is used to circulate highly deoxygenated blood back to the pump twin, further lowering the oxygen level and resulting in hypoxemia[9].
Due to the development of ultrasound, TRAP syndrome can be diagnosed as early as 11 wk of gestation[7]. The characteristic ultrasound sign that helps diagnose TRAP syndrome is MC twins with one morphologically normal fetus and one structurally highly abnormal fetus without a heart or cardiac activity. Doppler imaging of the umbilical artery shows reverse arterial blood flow to the acardiac twin[6,7,10,11]. Our case was diagnosed late due to being previously misdiagnosed as MCDA twins with sIUD. It was an easy mistake to misdiagnose TRAP, especially in our clinical case, as the acardiac twin had a complete structure, including the head, torso, four limbs, and no fetal cardiac activity. The acardiac twin in our case was of the acardius anceps type, accounting for approximately only 10% of TRAP cases (Figure 3)[12]. Therefore, it is essential in clinical practice to closely monitor twins to diagnose the number of placentas, especially in the first trimester. Both MC twin fetuses should be checked for fetal structure, cardiac activity and monitored for size progression. Furthermore, caution should be exercised in diagnosing stillbirth when the stillbirth mass is still increasing in size. Doppler ultrasound was deemed essential in MC twins to detect abnormalities and for early diagnosis of TRAP syndrome.
The survival of the pump twin and achieving term for delivery are the major objectives in the management of the TRAP sequence[11]. Indications for treatment, including pregnancy management and surgical intervention, depend on the condition of the pump twin[11]. Wong and Sepulveda[11] proposed a classification to help predict the management of the acardiac twin. In our case, despite the delayed diagnosis, it was fortunate that the pump twin had not previously shown signs of anemia or fetal distress. The two fetuses could still develop in the uterus[11]. Fortunately, the patient transferred to our center was diagnosed with TRAP sequence stage IIB, according to Wong and Sepulveda's classification[11]. The pump twin showed signs of anemia and fetal distress, requiring timely intervention. In the following years, the acardius's umbilical cord ablation was identified as a principal target of therapeutic techniques. The most popular methods for treating TRAP sequence appear to be intrauterine laser therapy and radiofrequency ablation, which are both safe and dependable. Our case was treated with laser photocoagulation of the acardiac twin's umbilical cord.
Following surgery, we maintained the pregnancy for a further 8 wk for delivery at 34 wk. Premature rupture of membranes has been one of the most common complications following preterm surgery because laparoscopic laser amniotomy is an interventional procedure. Therefore, it is important to pay attention to treating threatened preterm labor after surgery to increase its success rate. In our case, maintaining the pregnancy for a further 8 wk and increasing the gestational age to 34 wk improved the newborn’s survival odds. An elective cesarean section was performed in our clinical case, due to the enormous cardiac fetus, with a diameter of 12 cm at the widest point. Removing the heartless fetus from the uterus was more problematic, despite the elective cesarean section. The indication for pregnancy termination by cesarean section or vaginal delivery depended not only on the mother and fetus’ situation but also on the size of the non-cardiac mass. There had been cases of threatened uterine rupture during vaginal deliveries due to large cardiac fetus size[4-6,11]. Thus, the prognosis of delivery in the TRAP sequence depended on the mother's condition, the pump twin, and the maximum diameter of the acardiac twin.

CONCLUSION
TRAP is diagnosed using ultrasound; it is necessary to differentiate it from malformation or sIUD, especially when of the acardius anceps type. Furthermore, it is vital to carefully monitor both fetuses with a weekly Doppler ultrasound to detect complications early, especially signs of heart failure and anemia in the pump twin. If the fetus has signs of poor prognosis requiring interventional treatment, it should be transferred to a fetal intervention center for treatment. The delivery prognosis is based on three factors: The mother’s condition, the pump twin’s condition, and the acardiac twin's size.
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Figure 1 Color Doppler image showing an edema acardiac twin with reverse perfusion through the umbilical cord.
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Figure 2 Intrauterine laser therapy, application of laser coagulation to coagulate acardiac twin’s umbilical cord. A: Fetoscopic laser photocoagulation; B: Acardiac twin’s umbilical cord (orange arrow).
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Figure 3 Acardiac twin. A: Laser coagulation site in the acardiac fetal’s umbilical cord (black arrow); B: Acardiac twin had edema, a small head, torso and all limbs; C: X-ray image of acardiac twin.
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