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Transfusion Syndrome
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Abstract

Background: It is generally recommended that monochorionic 
diamniotic (MD) twin pregnancies be followed by ultrasound ex-
amination at least every 2 weeks in order to be able to promptly 
diagnose twin-twin transfusion syndrome (TTTS). In this study, we 
retrospectively investigated the clinical significance of TTTS de-
veloping at < 2 weeks (n = 9) and ≥ 2 weeks (n = 13).

Methods: We examined the following potential factors associated 
with TTTS development: discordance of the crown-rump length at 
8 - 11 weeks, the gestational age at the last confirmation of concor-
dant amniotic fluid (AF), the gestational age at TTTS diagnosis, the 
estimated fetal weight discordance, and AF values at ≤ 3 - 7 days 
before TTTS diagnosis.

Results: There were no significant differences in these variables 
between the two groups.

Conclusion: There were no significant differences in the clinical 
histories of TTTS developing at < 2 weeks and ≥ 2 weeks in MD 
twin pregnancy.

Keywords: Twin-twin transfusion syndrome; Duration of develop-
ment; Amniotic fluid discordance; Concordant amniotic fluid

Introduction

Twin-twin transfusion syndrome (TTTS), which is defined 
as the presence of hydramnios in one sac and oligohydram-

nios/anhydramnios in the other sac, occurs at a frequency of 
8-15% in monochorionic diamniotic (MD) twin pregnancies 
[1-6]. TTTS is the result of unbalanced blood flow through 
placental anastomoses between the twins. Left untreated, 
mortality and morbidity rates due to TTTS have been re-
ported to approach 80-100% [1-6]. The severity of TTTS 
is classically staged using the Quintero staging system [7]. 
Intervention at an earlier Quintero stage may lead to better 
pregnancy outcomes. It is generally recommended that MD 
twin pregnancies be followed by ultrasound examination at 
least every 2 weeks in order to be able to diagnose TTTS at 
an earlier Quintero stage [1-3, 7]. However, when TTTS is 
diagnosed during the management of MD twin pregnancies 
by ultrasound examination every 2 weeks, it has sometimes 
already become serious. Therefore, an additional factor for 
the prediction of TTTS developing within 2 weeks may be 
needed.

In this study, therefore, we retrospectively investigated 
the clinical significance of TTTS developing at < 2 weeks 
and ≥ 2 weeks in MD twin pregnancies.

 
Methods

   
We reviewed the obstetric records of 22 cases of MD twin 
pregnancies complicated by TTTS in which we could ob-
serve the process of TTTS developing with an ultrasound ex-
amination interval of 3 - 7 days. All cases received prenatal 
care before 12 weeks’ gestation at Japanese Red Cross Kat-
sushika Maternity Hospital between 2004 and 2013. TTTS 
was recognized with the presentation of an oligohydramni-
os-polyhydramnios sequence in MD twin pregnancies, i.e., 
the largest vertical amniotic fluid (AF) pocket in the donor 
sac < 2 cm and > 8 cm in the recipient sac [7, 8]. The stage 
of TTTS was defined using the Quintero staging system [7]. 
In this study, when the largest vertical AF pocket of both 
fetuses was between 3 and 7 cm and the difference in the 
largest vertical AF pocket was ≤ 3 cm, we recognized the 
finding as “concordant AF” [9]. During the study period, in 
our institute, MD twin pregnancies with concordant AF and 
normal fetal growth were usually managed with an ultra-
sound examination interval of 1 - 2 weeks. If concordant AF 
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or normal fetal growth could not be confirmed in MD twin 
pregnancies, management with an ultrasound examination at 
3 - 7 days intervals was performed.

In this study, potential factors associated with TTTS de-
velopment were selected according to previous studies: ma-
ternal age, parity, the value of discordance of crown-rump 
length (CRL) at 8 - 11 weeks’ gestation, the gestational age 
at the last confirmation of concordant AF, the gestational age 
at TTTS diagnosis, the estimated fetal weight discordance, 
the AF values at ≤ 3 - 7 days before TTTS diagnosis, and 
the Quintero staging at TTTS diagnosis [1-5, 10-12]. Discor-
dances in intertwine CRL and the fetal weight were calcu-
lated between the two fetuses, and expressed as a percentage 
of the larger measurement.

Cases (TTTS developing at < 2 weeks) and controls 
(TTTS developing at ≥ 2 weeks) were compared by Stu-
dent’s t-test for continuous variables, and the Chi-square or 
Fisher’s exact test for categorical variables. Differences with 
P < 0.05 were considered significant.

 
Results

  
During the study period, there were 436 MD twin pregnan-
cies. Of these, there were 35 cases (8.0%) diagnosed with 
TTTS, and we could observe the process of TTTS develop-
ing with an ultrasound examination interval of 3 - 7 days 
in 22 cases of them. (During this study period, there were 
13 cases of TTTS referred to our hospital because of being 
deemed high risk based on obstetric consultation at other 
clinics or hospitals.) Of the 22 cases of TTTS, the devel-
opmental durations of TTTS were < 2 weeks in nine cases 
(41%; average duration: 1.5 ± 0.3 weeks), and ≥ 2 weeks in 
13 cases (59%; average duration: 4.3 ± 3.4 weeks). There 
were no significant differences in the average maternal age 
or parity between the two groups of TTTS developing at < 2 
and ≥ 2 weeks (P = 0.62 and 0.61, respectively).

Table 1 shows a summary of the patients in the two 
groups with TTTS developing at < 2 and ≥ 2 weeks. There 
were no significant differences in these variables between 
them. The rate of early Quintero staging (≤ stage II) in the 
group with TTTS developing at < 2 weeks did not differ 
from that of the ≥ 2 weeks group (67% vs. 69%, respectively, 
P = 0.73). In addition, there were no significant differences 
in the discordance of CRL at 8 - 11 weeks’ gestation (7.6 ± 
3.6 vs. 5.5 ± 4.6%, respectively, P = 0.25) or fetal weight in 
the period of the last concordant AF between the groups with 
TTTS developing at < 2 and ≥ 2 weeks (11.0 ± 6.7 vs. 8.9 ± 
5.4%, respectively, P = 0.45).

At 3 - 7 days before TTTS diagnosis, oligohydramnios 
and polyhydramnios were observed in three (33%) and three 
(33%) patients in the group with TTTS developing at < 2 
weeks, while they were observed in three (23%, P = 0.68) 
and four (31%, P = 0.86), respectively in the ≥ 2 weeks group.

Discussion
  
The main objective of the management strategy for MD twin 
pregnancies is to detect TTTS in its early stages, thereby al-
lowing for the effective counseling of patients, more timely 
intervention, and better outcomes [1-5, 13]. Although it is 
accepted that MD twin pregnancies should be managed by 
ultrasound examination at least every 2 weeks in order to be 
able to diagnose TTTS at an earlier Quintero stage, little is 
known about the natural history of TTTS, such as the pro-
gression of the disease.

In this study, there were no significant differences in the 
clinical significance of TTTS developing at < 2 weeks and 
≥ 2 weeks in MD twin pregnancy, excluding the duration 
of development. Although some useful observations have 
been reported to predict the development of severe TTTS, 
we could not identify an additional factor for the prediction 
of TTTS developing within 2 weeks. Previous studies advo-
cated moderately discordant AF in the (early) second trimes-
ter as a predictor of the subsequent development of TTTS. 
However, in this study, there were no significant differences 
in AF between TTTS developing at < 2 weeks and ≥ 2 weeks.

In this study, the average gestational age at the time of 
confirming the last concordant AF in the group with TTTS 
developing at < 2 weeks was 22.6 ± 6.5 weeks, compared to 
17.8 ± 4.1 weeks in the ≥ 2 weeks group. The difference did 
not reach significance (P = 0.06). The gestational age may 
not affect factors determining TTTS development; however, 
there is a possibility of the association between the timing 
of the onset and progression of TTTS. As twin pregnancies 
tend to be associated with preterm labor, especially after the 
mid-trimester, uterine contractions associated with the large 
uterus may play some role in the progressive development 
of TTTS [14-16]. The AF value in the group with TTTS de-
veloping at < 2 weeks seemed to be larger than that in the ≥ 
2 weeks group, but it failed to reach significance (P = 0.34). 
The small sample size of this study may be one reason for the 
current results. Therefore, a larger prospective study is need-
ed to clarify the possible mechanisms of TTTS development.

In conclusion, we could not identify any significant dif-
ferences in the clinical histories of patients with TTTS devel-
oping at < 2 and ≥ 2 weeks in MD twin pregnancy. A larger 
study is needed.
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