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Abstract

Background: Multicystic encephalomalacia is a condition of ce-
rebral necrosis followed by the formation of cystic lesions of varying 
sized starting from the periventricular area and may extending to the 
cerebral cortex. This disorder may happens in surviving cotwins after 
the second and third-trimester intrauterine fetal death of one twin in 
monochorionic pregnancies. We present a case of multicystic encepha-
lomalacia following cotwin’s fetal death in the second trimester diag-
nosed by sonography and magnetic resonance imaging in a monocho-
rionic twin pregnancy.

Case presentation: A 22-year-old nulliparous woman had an un-
planned monochorionic diamniotic twin pregnancy. Two alive fetuses 
with single placenta were seen at ultrasound anomaly scan with a 3 
days discrepancy and weight. Her next perinatal visit was at 29 weeks 
of gestation, that pregnancy was complicated by fetofetal transfusion 
syndrome in which discordant amniotic fluid volumes were found. One 
fetus was demised and the other baby was found to have multicys-
tic encephalomalacia by prenatal ultrasound exam and confirmed by 
magnetic resonance imaging.

Conclusion: The frequency of neurologic complications in the sur-
vivors of monochorionic twin pregnancy after the co-twin death in the 
second and third trimesters is not clear because of double death. Thus 
obstetricians should be careful regarding the possibility of hypoxic-
ischemic injury and fetofetal transfusion in the survivors. Prenatal ul-
trasound is a valuable tool for the early finding of intracranial lesions 
and needs fetal MRI to confirm the brain lesion.
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Background

Multicystic encephalomalacia is characterized by cystic le-
sions of variable size in the brain parenchyma periventricular 
area and the probability of development onto the cortex region. 
The hypoxic or ischemic injury leads to liquefactive necrosis fol-
lowed by the formation of gliotic cyst walls having an admixture 
of microglia [1].

Survivors of twin monochorionic pregnancy complicated by 
the demise of the co-twin and fetofetal transfusion syndrome 
will show brain injuries. So chorionicity is a crucial determinant 
factor of fetal outcomes in twin pregnancies. In other words, 
monochorionic twin pregnancies carry a particularly higher risk 
of perinatal loss compared with dichorionic pregnancies. Shar-
ing of fetoplacental circulation in monochorionic twin preg-
nancy is the underlying cause of further specific complications 
including fetofetal transfusion syndrome, selective fetal intra-
uterine growth restriction, and co-twin death [2].

Considering the neurologic sequelae in the survivor following 
monochorionic co-twin death is thought to be a rare complica-
tion so the accurate frequency is not clear and the clinicopatho-
logic study is not adequate. Here we report a case of neurologic 
complications in surviving intrauterine fetus following cotwin’s 
death in the second trimester and subsequent fetofetal transfu-
sion syndrome in a monochorionic twin pregnancy.

Case presentation

A healthy 22-year-old nulliparous Iranian lady had an unex-
pected monochorionic diamniotic twin pregnancy. Two fetuses 
were seen at 9-week ultrasound scan with crown-rump length 
measurements appropriate for gestational age which was esti-
mated by the last menstrual period. The scan revealed a single 
placental mass, one intertwin membrane with a T-sign, and two 
amniotic sacs. At 18 weeks gestation, an anomaly scan except 
for the discrepancy between the twins’ gestational age (3 days) 
and weight (204 gr and 313 gr) showed no abnormality. The am-
niotic fluid and fetal doppler of both twins were normal without 
ultrasound obvious features of fetofetal transfusion. Regarding 
the discrepancy between the twins, The patient was informed 
that the ultrasound findings need to be visited at short-term 
intervals. She had poor health and a low socioeconomic condi-
tion and didn’t visit until 29 weeks that she was referred from a 
health center because of occasional abdominal pains radiating 
to the groins and an uncertain diagnosis of preterm labor.

Ultrasound examination at 29 weeks of gestation showed 
the pregnancy was complicated by fetofetal transfusion syn-
drome. One fetus was demised with oligohydramnios, invisible 
bladder, echogenic bowel loops, and biophysical profile of zero, 
and the other baby was found to have polyhydramnios (a maxi-
mum amniotic pool depth of 11 cm), increased cardiothoracic 
ratio, significant tricuspid regurgitation and reverse flow in duc-
tus venosus.  Besides, ultrasonography exam of the alive fetus 
showed a diffuse pattern of small sonolucent areas with un-
usual echogenicity due to cystic cavity appearances around the 
cerebral ventricles of the surviving twin conducting to the as-
sumptive diagnosis of multicystic encephalomalacia (Figure 1).

Magnetic resonance imaging of the brain proved the diag-

nosis of extensive multicystic encephalomalacia. There was dif-
fuse and severe white matter volume loss at the bilateral cere-
brum, severe and diffuse thinning of the corpus callosum, and 
ex-vacuo dilatation of lateral ventricles (Figure 2). Cerebellar 
hemispheres were spared.

The patient was advised for immediate delivery because of a 
poor outcome pregnancy but the mother insist on the continu-
ation of the pregnancy because of her belief and left the clinic. 
4 weeks later at 33 weeks of gestational age, she came back 
to the hospital with a rupture of amniotic membranes, watery 
discharge, and intermittent crampy abdominal pain. 4 hours 
later two babies were born by vaginal delivery without cardiac 
activity.

Discussion

Single intrauterine fetal death in monochorionic twin preg-
nancy may be associated with a severe neurological outcome in 
surviving cotwin. Although some theories have been presented 
to depict the exact pathogenesis of the brain lesions found in 
survivor cotwin, including fetofetal hemorrhage, preceding 
twin-to-twin transfusion syndrome, and congenital malforma-
tions, it is now well established that acute fetofetal hemorrhage 
is the main phenomenon involved in the development of brain 
lesions in survivor cotwin [2].

This report showed the prenatal neurological consequences 
in the survivors of monochorionic twin pregnancy complicated 
by single intrauterine death in the second trimester of gestation 
followed by fetofetal transfusion syndrome.

Twin-to-twin transfusion syndrome also known as fetofetal 
transfusion syndrome is a serious complication that arises in ap-
proximately 15% of monochorionic twin pregnancies [3,4]. Be-
cause of a discrepancy between the blood flow of the placental 
arteriovenous anastomoses, we will encounter hypovolaemia/
hypotension in the donor twin and hypervolemia/hyperten-
sion in another recipient fetus [5]. Consequently, in subjects of 
monochorionic twin pregnancy with a severe fetofetal transfu-
sion syndrome, cerebral injury to both donors and recipients 
is highly probable. According to the literature, the prevalence 
of cerebral lesions and the incidence of long-term neurologi-
cal morbidity were reported in 13–35% [6,7] and 10–25% [6] 
respectively.

Hillman et al. [8] in their systemic review study indicated 
that among the surviving monochorionic twins after the death 
of cotwin, abnormal postnatal cranial imaging and neurodevel-
opmental impairment are seen at 34% and 26% of cases respec-
tively. They explained the presence of acute and brief transfu-
sional events from the live fetus to the dead fetus through the 
placental vascular anastomoses leading to hypoperfusion and 
subsequent hypoxic-ischemic brain injury. The time and dura-
tion of brain hypoperfusion play a crucial role in the anatomi-
cal distribution and pattern of cerebral hypoxic-ischaemic le-
sions [9]. Multicystic encephalomalacia (MCE) or parenchymal 
hemorrhage is the consequence of hypotensive insult before 
28 weeks of gestation similar to our case.

Multicystic encephalomalacia refers to varying-sized cystic 
lesions in the brain parenchyma and can be seen in developing 
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Figure 1: (a,b) Axial view of the ultrasound scan of the survivor’s 
head at 29 weeks of gestation. This shows multiple cystic cavities 
in bilateral periventricular regions, bilateral ventriculomegaly, and 
dilatation all around the subarachnoid cavity in surviving cotwin. 
(c,d) Overlapping of skull bones and echogenic amniotic fluid due 
to the collapsed fetal brain following intrauterine death of one of 
cotwin.

Figure 2: (a-d) Axial, coronal and sagittal views of the magnetic 
resonance T2-weighted image of the survivor’s head at 29 weeks 
of gestation. Extensive loss of supratentorial brain parenchyma as-
sociated with ex-vacuo dilatation of bilateral ventricles, also severe 
thinning of the corpus callosum. Also, note the intrauterine demise 
of one of the cotwin.

fetuses or infants and needs to be distinguished from poren-
cephaly and hydranencephaly. As mentioned earlier, hypoxic or 
ischemic insults make liquefactive necrosis of brain parenchyma 
and subsequent formation of cystic lesions that start at the peri-
ventricular area and may extend onto the cortex [1].

Neurological complications in survivors of single monocho-
rionic cotwin death are thought to be rare because of double 
death in this period [10].

However, in a couple of case reports, brain damage is re-
ported in the surviving co-twins following single fetal death in 
monochorionic twin pregnancies [11-13].

As mentioned earlier, if this condition is observed in the 
brain of the survived cotwins of monochorionic pregnancy fol-
lowing cotwin death it would be associated with poor clinical 
outcomes and irreversible brain damage which manifests as 
severe developmental delay, epilepsy, microcephaly, spastic 
hemiplegia, or tetraplegia [14-17].

Finally, although it is difficult to anticipate the neurologi-
cal outcomes in surviving cotwin related to single intrauterine 
death and/or fetofetal transfusion syndrome, it is important 
to keep this entity in mind when single fetal death occurred in 
monochorionic cotwin pregnancies. Moreover, obstetricians 
should be well familiar with the development and anatomy of 
the fetal brain so that if they see neurological complications in 
surviving twins following the death of the co-twin in monocho-
rionic pregnancies, they can guide the pregnant mother and 
make the right decision to terminate the pregnancy.

Conclusion

We declare the case of neurological outcomes in surviving fe-
tus of monochorionic twin pregnancy following monochorionic 
co-twin death in the second trimester. The present case empha-
sizes the high risk of monochorionic twin pregnancies especially 
neurological complications in survived twins following cotwin’s 
death and fetofetal transfusion. Therefore, obstetricians should 
be cautious and make pregnant women advised properly be-
cause of the risk and assess the fetal brain of surviving cotwin 
using ultrasound and magnetic resonance imaging after the co-
twin demise to look for evidence of hypoxic-ischemic injury.
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