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Intermittent absent and reversed end diastolic umbilical artery flow (iAREDF) was first
described as a finding in monochorionic (MC) twins with selective fetal growth restriction
(SFGR) type III. These pregnancies are associated with adverse outcomes including fetal
distress, fetal demise, and preterm delivery.1 Recently, iAREDF has also been reported to
occur in a small number of MC twin pregnancies with normally grown (NG) fetuses,
particularly those with close cord insertions.2 Outcomes in this population have not been
well characterized.

This is a retrospective case control study of patients seen at the Johns Hopkins Center for
Fetal Therapy. 250 patient charts that documented abnormal umbilical artery Doppler flow
patterns in MC twins were screened for iAREDF. Patients who had twin to twin transfusion
syndrome (TTTS) or complex congenital syndromes were excluded. We identified 23 cases of
type III sIUGR and 10 cases of normally grown (NG) fetuses with iAREDF. Groups were
compared for maternal characteristics, obstetric complications, fetal distress, gestational age
at delivery, and for survival. Patient demographics, pregnancy characteristics, complications,
and outcomes were compared between two patient groups. F1 represents the larger fetus,
F2 the smaller or IUGR fetus.
Continuous data were analyzed using student’s t or Wilcoxon Rank-Sum test. Categorical
data were analyzed using Pearson’s chi squared or Fisher’s Exact test. Estimated gestational
age at delivery was selected as the primary outcome for assessing equivalence across both
patient groups, with a clinically meaningful difference defined as 2 weeks. To test for
equivalence, two 1-sided tests were performed with an upper and lower equivalence bound
of 2 weeks. Statistical significance was defined as 0.05. All analyses were performed with
SAS 9.4.
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Results

MC pregnancies with iAREDF and normal
growth appear to be at similar risk for perinatal
morbidity as pregnancies affected by sIUGR
Type III. Therefore, we recommend that
providers attempt to identify and surveil NG
fetuses with iAREDF similarly to pregnancies
with sIUGR type 3.

* Includes preeclampsia, preterm labor, chorioamnionitis, abruption, PPROM

EGA at Delivery

Mean (SD) 30.41 (5) 30.56 (3.94) 0.926

Median (IQR) 30 (26.7 - 35.7) 31.4 (28.6 - 33.4) 0.892

Range 23.6 - 37 18.7 - 36.1

Mode of 
Delivery p
Vaginal x2 n (%) 1 (10) 3 (13.04)

1Cesarean x2 n (%) 9 (90) 19 (82.61)
SVD A, 
Cesarean B n (%) 0 (0) 1 (4.35)

Intrauterine Death p
None n (%) 9 (90) 21 (91.3)

0.675
F1 only n (%) 0 (0) 1 (4.35)
F2 only n (%) 0 (0) 1 (4.35)
F1, F2 n (%) 1 (10) 0 (0)

Birth Survivors
0 n (%) 1 (10) 1 (4.35)

0.5751 n (%) 0 (0) 3 (13.04)
2 n (%) 9 (90) 19 (82.61)

F2 Birthweight 
Percentile N

AGA with iAEDF
n = 9

sIUGR Type III 
n = 18 p

Mean (SD) 0.23 (0.18) 0.09 (0.13) 0.029

Median (IQR) 0.2 (0.06 - 0.36) 0.05 (0.02 - 0.08) 0.038
Range 0.03 - 0.53 0 - 0.57

Birthweight 
Discordance N

AGA with iAEDF
n = 9

sIUGR Type III 
n = 20 p

Mean (SD) 17.77 (8.29) 32.56 (18.34) 0.006

Median (IQR) 18.1 (11.8 - 23.2) 33.9 (20.4 - 44.9) 0.039
Range 4.4 - 30.2 0 - 65.1

Patients with sIUGR were diagnosed with iAREDF at a similar gestational age as the NG
population (21.6 vs 22.7 weeks, p=0.4). The fetal weight discordance was 33.9% vs 17.3%
(p<0.0001). Inter-cord distance was not recorded for the sIUGR group but was 2.3 (1.6-10.7)
cm for the NG group. The gestational age of delivery was statistically similar (31.4 vs 30
weeks, p=.9) between the groups. There was no observed difference in the incidence of
preeclampsia, abruption, PPROM, or cesarean delivery.
There was one double fetal demise in the NG group and 3 single fetal demises (2 IUGR
fetuses, one of the not-IUGR fetus) in the sIUGR group (p=0.5). There was an additional
neonatal demise in the NG group compared to two double and two single neonatal demises
in the sIUGR group (6.2% vs 9.8%, p=0.9). Overall survival (3/18 (16.7%) vs 9/44 (20.5%),
p=0.7). Birth weight discordance was 31.9% in the sIUGR and 17% in the NG pregnancies
(p=0.004).
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Figure 1. Dopplers of iAREDF

F1 Birthweight 
Percentile N

Normal Growth  
with iAEDF

n = 9
sIUGR Type III

n = 20 p
Mean (SD) 0.54 (0.24) 0.49 (0.23) 0.631

Median (IQR) 0.57 (0.4 - 0.71) 0.48 (0.26 - 0.7) 0.545
Range 0.12 - 0.88 0.19 - 0.88

Maternal Complications* p
Any n (%) 5 (50) 8 (34.78) 0.461
Preeclampsia n (%) 1 (10) 2 (8.7) 1
Preterm labor n (%) 1 (10) 1 (4.35) 0.521
Chorioamnionitis n (%) 0 (0) 1 (4.35) 1
Abruption n (%) 1 (10) 1 (4.35) 0.521
PPROM n (%) 1 (10) 2 (8.7) 1

Deliver 
Urgency p
Planned n (%) 4 (40) 7 (30.43)

0.696
Unplanned n (%) 6 (60) 16 (69.57)

N

Normal Growth  
with iAEDF

n = 10
sIUGR Type III

n = 23 p
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