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A Case History:

I was asked to evaluate a 6-month old female, Twin B, one of a 31-
week gestation monochorionic diamniotic twin pair, with recent on-
set of myoclonic jerks. Seizures had begun the previous week with 
staring episodes, during which her eyes rolled back, and she lost 
tone. She became more irritable with reduced appetite. Hypsar-
rythmia was present on video EEG.  Brain MRI showed bilateral 
perisylvian cortical dysplasia and periventricular leukomalacia. 
Chromosome microarray analysis was normal. 

Prenatal History:

The mother denied prenatal exposure to drugs, alcohol, or tobac-
co. A maternal-fetal medicine specialist had followed her because 
she was carrying monozygotic monochorionic diamniotic (MCDA) 
twins.  At 19 weeks and two days gestation, she was referred for 
fetoscopic laser surgery because of twin-twin transfusion syn-
drome (TTTS) and selective IUGR in Twin B, the donor twin. The 
placental cord insertion site was marginal for Twin B and eccen-
tric for Twin A. The intertwin weight discordance at that time was 
�����7ZLQ�%�KDG�LQWHUPLWWHQW�DEVHQW�HQG�GLDVWROLF�ÀRZ���,Q�UHYLHZ-
ing the options for therapy, the mother was given a risk of 4% for 
cerebral palsy or other neurodevelopmental impairment following 
selective laser photocoagulation of communicating vessels. The 
mother elected to proceed with laser surgery, and all aberrant ves-
sels were coagulated at 20 weeks’ gestation, approximately three 
PRQWKV�SULRU�WR�GHOLYHU\��)ROORZLQJ�WKH�SURFHGXUH��IHWDO�86�PRQL-
toring every two weeks documented normal interval growth and 
QRUPDO�DPQLRWLF�ÀXLG�YROXPHV�LQ�ERWK�WZLQV��%\�RQH�PRQWK�DIWHU�
the procedure, Twin B’s estimated weight was greater than Twin 
A’s. No fetal anomalies were appreciated in either twin.  

Birth History:

The twins were delivered at 31 weeks 0 days gestation despite 
tocolytic therapy. Spontaneous rupture of membranes occurred 3 
hours prior to delivery. The patient, Twin B, was born by vertex 
YDJLQDO�GHOLYHU\�WKURXJK�EURZQ�DPQLRWLF�ÀXLG�WR�D����\HDU�ROG�*��
P3 Ab3 SAb1 mother. Birth weight was 1690 grams (73rd %ile), 
BL 42.5 cm (85th %ile), HC 27.9 cm (50th %ile). Apgar scores 
were 91 and 95. 

Newborn Course: 

The baby was initially NPO. She started enteral feeds on DOL#2 
and advanced to full feeds over a week. She received total par-
enteral nutrition for seven days. She started nippling at 19 days of 
age and tolerated all feeds by mouth with adequate weight gain 
E\�GLVFKDUJH��6KH�ZDV�RQ�KLJK�ÀRZ�QDVDO�FDQQXOD�IRU�¿YH�GD\V��
gradually weaning from 2L to room air. She did not require central 
lines. Hg and Hct were normal at birth. She received 48 hours 
of empiric antibiotics (IV Ampicillin and Gentamicin) with no clini-
cal sign of infection except a purulent eye discharge (E.coli) on 
'2/����WUHDWHG�ZLWK�¿YH�GD\V�RI�7REUH[��6KH�UHTXLUHG�SKRWRWKHUD-
py for indirect hyperbilirubinemia. Her highest bilirubin levels were 
8.2/0.3 on DOL#7. 

,PSRUWDQWO\��WKHUH�ZHUH�QR�IRFDO�GH¿FLWV�RQ�WKH�QHXURORJLFDO�H[DP�
in the newborn period. Initial head US on DOL#7 was read as neg-
ative; however, the repeat head US at six weeks of age showed 
distorted brain parenchyma on the right that was also noted, in 
retrospect, on the initial head US. A brain MRI was suggested, but 
it was not done as she was discharged two days later at 47 days 
of life. 

Imaging Studies: 

,Q�)LJXUH����WKH�KHDG�86�LPDJH�IURP���ZHHNV�RI�DJH�VKRZV�WKH�
distortion of the right lateral ventricle, with a sulcus coursing 
through it, which was interpreted as secondary to a sulcal vari-
ant or possible developmental anomaly. An MRI of the brain was 
recommended. 

,Q�)LJXUH����LPDJHV�IURP�WKH�EUDLQ�05,�ZLWK�DQG�ZLWKRXW�FRQWUDVW�DW�
six months of age show congenital bilateral perisylvian syndrome 
with polymicrogyria/cortical dysplasia of the bilateral frontoparietal 
lobes and mild periventricular leukomalacia, compatible with pre-
PDWXULW\��7KH�UDGLRORJLVW¶V�LQWHUSUHWDWLRQ�QRWHG�³FRUWLFDO�WKLFNHQLQJ�
and loss of normal sulcation in the bilateral frontoparietal lobes, 
ZLWK�VXSHULRUO\�HORQJDWHG�V\OYLDQ�¿VVXUHV��7KH�ULJKW�V\OYLDQ�¿VVXUH�
extends deep into the high right frontoparietal region, with overly-
ing cortical thickening and focal indentation of the lateral margin 
of the right lateral ventricle. There is periventricular white matter 
volume loss, adjacent to both lateral ventricle bodies, with mildly 
dysmorphic lateral ventricular margins, and thinning of the corpus 
callosum. There is mild prominence of the lateral third, and fourth 
ventricles, and mildly prominent subarachnoid spaces over both 
FHUHEUDO�KHPLVSKHUHV�´�
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³,QLWLDO�KHDG�86�RQ�'2/���ZDV�UHDG�DV�
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VL[�ZHHNV�RI�DJH�VKRZHG�GLVWRUWHG�EUDLQ�
parenchyma on the right that was also 
QRWHG��LQ�UHWURVSHFW��RQ�WKH�LQLWLDO�KHDG�86�”
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This patient’s identical twin sister is in good health and is on target 
developmentally. Parents are 29 (mother) and 20 (father) years 
old. There is no other family history of birth defects, developmen-
tal delay, intellectual disability, early infant deaths, or multiple mis-
carriages. Parents are of Hispanic ancestry from Mexico. Parents 
denied consanguinity. 

Physical Exam:

The exam was pertinent for microcephaly. The head circumfer-
HQFH�ZDV����FP����VW��LOH��=�VFRUH���������)RU�FRPSDULVRQ��KHU�
co-twin’s HC was 45 cm. Her features were not dysmorphic.  She 
had adducted thumbs and clenched hands and toes. The neuro 
exam was abnormal with poor visual attention, generalized hyper-
WRQLD��DQG�K\SHUUHÀH[LD��

Assessment and Counseling:

Twin-twin transfusion syndrome (TTTS) occurs in 10-15% of all 
monochorionic multiple pregnancies with high perinatal mortal-
ity and morbidity (D’Antonio, et al. 2020). In the severe forms, 
diagnosed at 16-26 weeks gestation, fetoscopic laser selective 
FRDJXODWLRQ� RI� SODFHQWDO� DQDVWRPRVHV� LV� DQ� HVWDEOLVKHG� ¿UVW�
OLQH� WUHDWPHQW��7KLV� WKHUDS\�RႇHUV� WKH�KRSH�RI� VXUYLYDO� WR� WZLQV�
DW�JUDYH�ULVN�RI�LQWUDXWHULQH�GHDWK��EXW�LW�LV�QRW�ZLWKRXW�VLJQL¿FDQW�
risks. Intact survival after laser ablation for TTTS varies from 47 to 
68%. Many case series have established that neurodevelopmen-
WDO�RXWFRPH�LV�DGYHUVHO\�DႇHFWHG��,Q�WKH�VHULHV�UHSRUWHG�E\�*UD\�
(2011), 12% of survivors of TTTS laser ablation surgery had a 
neurodevelopmental impairment, 4% had cerebral palsy, and 8% 
had an intellectual disability. Other authors have reported higher 
rates of disability with cerebral palsy in 6-13% and developmental 
disability in 13-18%. 

In general, an overall survival rate of 50-70% can be expected 
after laser therapy, while the risk of abnormal neurodevelopmen-
tal outcome ranges between 4 and 18% (van Klink et al. 2016). 
Both donor and recipient twins are at increased risk for brain 
damage following laser ablation. Laser ablation for TTTS caused 
structural brain damage that was evident on fetal MRI at 30-32 
weeks in 2% of 113 long-term survivors (Stirnemann et al. 2018).  
These authors found that certain structural CNS anomalies occur 
more commonly among fetuses with TTTS, especially those with 
a vascular etiology such as leukomalacia, ischemia, infarct, ven-
triculomegaly, porencephaly, schizencephaly, and polymicrogyria.  
Banek (2003) reported hemiparesis, spastic quadriplegia, infantile 
spasms, infarction of the middle cerebral artery, nystagmus, and 
cerebral palsy among a group of survivors with more severe neu-
rological sequelae.  Schou (2019) reported severe neurodevelop-
mental impairment in 9/86 children with TTTS who were treated 
with fetoscopic selective laser coagulation when they were exam-
ined at 25 months, compared to 3.1% in a control group of mono-
chorionic twins from uncomplicated pregnancies. 

TTTS also poses risks to the fetal brain on its own. Cerebral ven-
tricular dilation, presumed to be due to white matter injury and 
intraventricular hemorrhage, has been documented on fetal brain 
imaging for TTTS before laser ablation. Postnatal factors such as 
low gestational age at birth also contribute to neurodevelopmental 
LPSDLUPHQW��'LVDELOLW\� LV� VLJQL¿FDQWO\� KLJKHU� IRU� WZLQV� ERUQ� SULRU�
to 32 weeks gestation. In this patient, the head US suggested 
an asymmetric lesion at one month of age, but a brain MRI was 
not performed until the infant presented several months later with 
infantile spasms.  

The parents were counseled that their daughter’s seizure disorder 

was due to her brain anomalies, especially the bilateral perisylvian 
SRO\PLFURJ\ULD��WKDW�ZHUH�FDXVHG�E\�YDVFXODU�LQVXႈFLHQF\�GXULQJ�
gestation secondary to TTTS and laser ablation. This explains the 
GLVFRUGDQFH�EHWZHHQ�WKLV�SDWLHQW�DQG�KHU�XQDႇHFWHG�LGHQWLFDO�WZLQ�
sister, who does not have seizures or developmental delays. If her 
neurological and developmental problems were due to a genetic 
etiology that she shared with her MZ twin sister, we would expect 
both twins to be concordant for the phenotype. However, discor-
dance is more common and even expected among surviving twins 
who were treated for twin-twin-transfusion syndrome with laser 
ablation. Dr. Bill Dobyns, an expert at the University of Washing-
ton, has seen 25 such discordant twin pairs with TTTS after la-
ser ablation that have similar structural CNS anomalies, including 
schizencephalic brain clefts and polymicrogyria without a genetic 
etiology (personal communication).  

In this scenario, when MZ twins are discordant for a CNS anom-
aly, and when the brain anomalies themselves are asymmetric, 
a genetic etiology is unlikely, and attention should shift to other 
FDXVHV��HVSHFLDOO\�YDVFXODU�LQVXႈFLHQF\��7KH�UHFXUUHQFH�ULVN�IRU�
D�VLPLODUO\�DႇHFWHG��VLQJOHWRQ��RႇVSULQJ�ERUQ�WR�WKHVH�SDUHQWV�LV�
low.  When confronted with a CNS anomaly, these factors should 
raise suspicion for a vascular etiology:

1. One of a set of Monoamniotic-Dichorionic MZ twins with 
shared vascular anastomoses

2. Twin gestation with a history of TTTS 

3. History of in utero laser therapy 

4. Premature delivery at 31-weeks gestation 

5. Asymmetric brain anomaly 

Practical Applications:

1. Consider a vascular etiology whenever MZ twins are discor-
dant for CNS anomalies

2. Understand the limits of head US imaging. 

a. Do not rely on the head US to identify all CNS anomalies, 
such as polymicrogyria. 

E�� )ROORZ�XS�DQ�DEQRUPDO�KHDG�86�ZLWK�EUDLQ�05,�SULRU�WR�
discharge whenever possible. 

3. Consider routine brain MRI on all survivors of TTTS regard-
less of neuro status or history of laser ablation therapy.

4. Monitor both twins when there is a history of TTTS, with or 
without laser ablation. 

a. Anticipate an increased risk for adverse neurological and 
developmental outcomes such as seizures, spasticity, 

“In this scenario, when MZ twins are 
GLVFRUGDQW�IRU�D�&16�DQRPDO\��DQG�
when the brain anomalies themselves 
are asymmetric, a genetic etiology is 
XQOLNHO\��DQG�DWWHQWLRQ�VKRXOG�VKLIW�
WR�RWKHU�FDXVHV��HVSHFLDOO\�YDVFXODU�
LQVX௻FLHQF\�”
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and developmental delay 

5HIHUHQFHV�
��� %DQHN�&6��+HFKHU�.��+DFNHORHU�%-��HW�DO��/RQJ�WHUP�QHXUR-

GHYHORSPHQWDO�RXWFRPH�DIWHU�LQWUDXWHULQH�ODVHU�WUHDWPHQW�IRU�
VHYHUH�WZLQ�WZLQ�WUDQVIXVLRQ�V\QGURPH��$P�-�2EVWHW�*\QH-
FRO�������$SU����������������30,'�����������

��� '¶$QWRQLR�)��%HQOLRJOX�&��6LOHR�)*��HW�DO��3HULQDWDO�RXWFRPHV�
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>(SXE�DKHDG�RI�SULQW@�30,'�����������

��� *UD\�3+��3RXOVHQ�/��*LOVKHQDQ�.��HW�DO��1HXURGHYHORSPHQ-
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QHFRO�������)HE������������H�����30,'�����������

��� 6WLUQHPDQQ�-��&KDORXKL�*��(VVDRXL�0��HW�DO��)HWDO�EUDLQ�LP-
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�����$XJ�������������������30,'�����������
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-XQ���������������30,'�����������

��� 6FKRX�.9��/DQGR�$9��(NHOXQG�&.���HW�DO���/RQJ�WHUP�QHXUR-
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