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Therapeutic amniocentesis in twin-twin transfusion syndrome 
appearing in the second trimester of pregnancy 

N.J. Saunders, MD, R.J.M. Snijders, MSc, and K.H. Nicolaides, MD 

London, England 

Amniocentesis and drainage were performed in 19 twin pregnancies initially seen at < 28 weeks' gestation 

with acute polyhydramnios caused by the twin-twin transfusion syndrome. The procedure was performed 
an average of three times for each patient (range one to six), with the removal of a mean volume of 
amniotic fluid of 2600 ml on each occasion (range 500 to 6700 ml). The interval between initial 
examination and delivery averaged 7 weeks (range 1 day to 18 weeks); 14 (37%) of the 38 babies 
survived the neonatal period. In the pregnancies with poor outcomes, the intertwin disparity in fetal size 

and the mean volume of amniotic fluid drained at each amniocentesis were greater than in the 

pregnancies in which one or both twins survived. (AM J 08STET GVNECOL 1992;166:820-4.) 
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In twin pregnancies with presumed twin-twin trans
fusion syndrome, development of acute polyhydram
nios at <28 weeks' gestation is associated with a high 
perinatal mortality rate, primarily because of sponta
neous abortion or very premature delivery of growth
retarded babies or babies with hydrops. In an analysis 
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Table I. Fetal survival in twin pregnancies initially seen with acute polyhydramnios at <28 weeks' 
gestation and managed conservatively or by amniocentesis 

Management 

Conservative 

Author 

Chescheir and Seeds (1988)1 
Brown et al. (1989)' 
Elejalde et al . (1983)' 
Patten et al. (1989)' 
Pretorius et al. (1988)' 
Urig et al. (1990)6 
Weir et al. (1979)7 
Wittmann et al. (1981)8 

TOTAL 

Survival rate 

0/4 
1/8 
0/2 
3/48 
1114 
0110 
01I6 
0/4 

51106 

Amniocentesis 

Author 

Bebbington and Wittmann (1989)9 
Chescheir and Seeds (1988)1 
Feingold et al. (1986)10 
Brennan et al. (1982j11 
Brown (1958)12 
Brown (1980)1' 
Brown and Macaskill (1961)14 
Danziger (1948)15 
Erskine (1944)16 
Gonsoulin et al. (1990)17 
Mills (1980)18 
Montan et al. (1985)19 
Nageotte el al. (1989)20 
Schneider et al. (1985)21 
U rig et al. (1990)6 

Survival rate 

0/6 
0/6 
1/2 
1/2 
112 
2/2 
2/2 
112 
1/2 
4/22 
2/2 
2/4 
2/4 
8/ 20 
6118 

33/96 

Table II. Outcome of twin pregnancies initially examined with acute polyhydramnios and intrauterine 
death of one of the fetuses at <28 weeks' gestation 

Outcome of 
Gestation at presentation (wk) Dead fetus Condition of surviving fetus pregnancy wk 

20 Donor Ventriculomegaly TOP 20 
19 Recipient Hydrops SA 20 
21 Donor Hydrops LB 33 
23 Donor Normal LB 32 
27 Recipient Normal LB 37 

TOP, Termination of pregnancy; SA, spontaneous abortion; LB, live birth. 

of 51 such published cases in which no antenatal in
tervention was undertaken, only five babies survived 
(Table I). Several reports on a small number of patients 
have suggested that outcome may be improved by re
peated amniocenteses; therefore during the last 3 years 
a systematic prospective study was undertaken to ex
amine the possible efficacy of this approach. 

Patients and methods 

During a 3-year period (1988 to 1990) 27 twin preg
nancies with polyhydramnios at < 28 weeks' gestation 
were referred to our unit for prenatal diagnosis and 
management. Ultrasonographic examination demon
strated that the fetuses were discordant in size and were 
separated by a thin membrane; there was a single pla
centa. In each case the larger twin was surrounded by 
polyhydramnios and appeared to have a distended 
bladder. The smaller twin appeared to be fixed to the 
placenta because of oligohydramnios, and no bladder 
could be found." 

In five cases one of the twins was dead at initial ex
amination, and the surviving cotwin had either ven
triculomegaly (n = 1) or hydrops (n = 2) or was nor
mal (n = 2). The outcome of these pregnancies is 
shown in Table II. In another case initially seen at 21 
weeks the recipient twin was normal, but the donor had 
ventriculomegaly. The pregnancy was managed con
servatively and resulted in a spontaneous abortion at 
22 weeks. Postmortem examination demonstrated in
traventricular hemorrhage in the donor twin. 

In the remaining 21 patients both fetuses were nor
mal. The parents were counseled as to the likely poor 
prognosis and offered the options of conservative man
agement, decompression amniocentesis, or termination 
of pregnancy. One patient opted for conservative man
agement and miscarried 1 week after examination; an
other requested termination of pregnancy. The other 
19 patients consented to serial amniocenteses. Ultra
so no graphically guided amniocentesis was performed 
with an 18-gauge needle, and amniotic fluid was al-
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Table III. Gestational age at amniocentesis, volume of amniotic fluid, drained, pregnancy outcome, intertwin 
difference in abdominal circumference at initial examination 

Volume drained (L) 

Case At $,20 At ~30 
No. wk wk 

1 6.7 
2 2.5 
3 3.0 2.4 
4 3.2 4.Q 
5 1.0 
6 2.5 2.3 3.0 
7 3.5 0.5 
8 4.0 2.0 1.7 2.0 3.0 
9 5.0 4.9 4.6 6.0 

10 4.0 3.5 1.5 3.5 3.0 
11 3.0 2.8 1.0 2.5 
12 1.5· 3.7 
13 2.1 
14 3.0 3.0 1.5 4.3 3.2 
15 3.2 1.5 3.2 1.9 
16 4.5 2.4 3.3 2.8 
17 0.6 0.5 
18 1.0 3.0 3.0 3.0 3.0 
19 1.0 1.5 1.0 1.0 1.0 1.5 

SA, Spontaneous abortion; IUD, intrauterine death; NND, neonatal death; LB, live-born survivor. 
*Died at 6 months. 

lowed to drain freely into a sterile bag through a plastic 
tube attached to the hub of the needle. In each case 
500 to 6700 ml was drained over a period of 40 to 120 
minutes until there was subjective normalization of am
niotic fluid volume on ultrasonographic examination. 
Patients were assessed every week; if they had symp
toms or if the abdomen was considered to be tense on 
palpation, further drainage was performed. 

Results 

For the 19 patients who had amniocentesis, the ges
tation at examination, volume of amniotic fluid 
drained, and outcome are summarized in Table III. 
The mean gestation at initial examination was 21 weeks 
5 days (range 17 to 25). Amniocenteses were performed 
one to six times (mean three) with the average removal 
of 2600 ml of amniotic fluid at each tap (range 500 to 
6700 ml). The mean interval between initial examina
tion and delivery was 6.5 weeks (range 1 day to 18 
weeks). 

Four patients (Table III; cases 1 through 4) aborted 
spontaneously within 48 hours of the first or second 
drainage procedures. In six patients (Table III; cases 
5 through 10), amniocentesis and relief of polyhydram
nios were assoicated with prolongation of pregnancy 
by 2 to 9 weeks, but either both babies died in utero 
or the death of one fetus was associated with deterio
ration in the condition of the second twin, who was 
delivered but died in the neonatal period. In four cases 
(Table III; cases 11 to 14) one infant survived, but the 

other twin died either in utero or in the neonatal pe
riod. In five cases (Table I II; cases 15 to 19) both babies 
survived the neonatal period; one infant died at the 
age of 6 months. 

The mean gestational age at initial examination in 
the nine pregnancies in which at least one child survived 
(21 +3 weeks) was similar to that of the 10 pregnancies 
in which both twins died (21 +6 weeks). However, un
successful pregnancies were associated with a greater 
intertwin disparity in abdominal circumference at ini
tial examination (Fig. 1; 33% compared with 15% in 
successful pregnancies). Furthermore, in pregnancies 
with poor outcomes the mean volume of amniotic fluid 
removed at each procedure was higher (3200 ml com
pared with 2300 ml in successful pregnancies). 

Comment 

In twin pregnancies with acute second-trimester po
lyhydramnios treated by amniocentesis the overall fetal 
survival rate of37% compares favorably with the results 
of series in which there was no antenatal intervention 
(Table I). The most likely mechanism by which de
compression amniocentesis may improve survival is by 
prolongation of pregnancy through prevention of the 
polyhydramnios-mediated risk of spontaneous abor
tion or very premature delivery. It is also possible that 
with advancing gestation and increasing fetoplacental 
blood volume the relative significance of the hemody
namic effects of placental anastomoses is reduced. In 
this respect repeated amniocenteses may, at least in 
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Donor 

Outcome J 
SA 
SA 
SA 
SA 
IUD 
IUD 
NND 
NND 
IUD 
NND 
LB 
LB 
LB 
NND 
LB 
LB 
LB 
LB 
LB 

wk 

23 
23 
24 
24 
19 
28 
26 
28 
29 
31 
31 
30 
27 
30 
28* 
29 
35 
36 
37 

Recipient Difference in 
abdominal 

I 
circumference 

Outcome wk (%) 

SA 23 30 
SA 23 30 
SA 24 50 
SA 24 23 
IUD 19 21 
IUD 29 74 
NND 26 23 
IUD 28 22 
NND 29 43 
IUD 30 14 
IUD 26 9 
IUD 26 8 
NND 27 II 
LB 30 2 
LB 28 40 
LB 29 7 
LB 35 20 
LB 36 26 
LB 37 10 

some cases, allow the fetal cardiovascular system to out
grow the deleterious effect of placental anastomosis. 22 

These data challenge the assertion that in twin-twin 
transfusion syndrome the need for decompression is a 
poor prognostic feature and that treatment by amnio
centesis adds nothing to the management of this con
dition . I. 9 However, the apparent beneficial effect of 
decompression amniocentesis may merely reflect dif
ferences in reported study populations. Thus retro
spective studies on the conservative management of 
twin-twin transfusion syndrome often use the criterion 
of a major disparity in fetal weight to identify the pop
ulation from hospital records. In contrast, prospective 
intervention studies tend to select patients purely on 
the basis of polyhydramnios, and the issue of disparity 
in fetal weight is generally dealt with in a less stringent 
manner. Our data indicate that the greater the disparity 
in size between twins at initial examination the worse 
the prognosis. The reported outcome of conservative 
management is poorer than that of interventional man
agement (Table I); the difference may be partly ex
plained by the inclusion of pregnancies with larger in
tertwin differences in the conservatively managed 
group. This, coupled with the phenomenon of report
ing bias (a greater likelihood to publish cases in which 
intervention appeared to be successful) may have ex
aggerated the apparent advantages of treatment. 

The association between poor outcome and large in
tertwin differences in size and the need for drainage 
of larger volumes of amniotic fluid is presumably a 
consequence of the severity of the underlying disease. 
Twin-twin transfusion syndrome is traditionally be-
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Fig. 1. Fetal abdominal circumferences (AC) in 19 twin preg
nancies with acute second-trimester polyhydramnios treated 
with decompression amniocenteses plotted on reference range 
for gestation (left). Of 38 fetuses, 24 died in utero or in neo
natal period and 14 survived (left, boxes). Intertwin difference 
in abdominal circumference at initial examination (expressed 
as percentage of smaller twin) was greater in pregnancies re
sulting in deaths of both babies (A) than in pregnancies in 
which one or both babies survived (B; right). 

lieved to be caused by the unbalanced shunting of blood 
from donor to recipient, resulting in anemia and poly
cythemia, respectively. However, fetal blood sampling 
by cordocentesis has recently demonstrated that there 
are no major intertwin differences in hemoglobin con
centration, and an alternative hypothesis has been sug
gested regarding the pathogenesis of this condition!' 
Both the severe early onset growth retardation in the 
donor and the polyhydramnios in the recipient twin 
may be consequences of utero placental insufficiency 
affecting the donor twin. Increased peripheral resis
tance in the placental circulation of the donor twin 
would promote the shunting of blood to the recipient 
twin through the vascular anastomoses that are invari
ably present in all monochorionic twin pregnancies! ' 
The recipient twin is able to dispose of the additional 
fluid load by increased urine production;2 but the pro
tein and cellular components remain in its circulation 
to create an increase in colloid osmotic pressure that 
causes water to move from the maternal compartment 
across the placenta. Thus volume overload and diuresis 
continue, and a vicious cycle is established. The more 
severe the uteroplacental insufficiency, the earlier the 
appearance of symptoms, the smaller the donor twin, 
the larger the intertwin disparity in size, the worse the 
polyhydramnios, and the poorer the prognosis. 

Increased intrauterine pressure as a consequence of 
marked polyhydramnios would be expected to com
promise the placental circulation further. Since we an
alyzed our results, Elliott et al.25 have reported a peri
natal survival rate of 79% in twin-twin transfusion syn
drome treated with repeated amniocenteses; they 
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attribute the high survival rate to improved placental 

blood flow after decompression.25 The lower rate of 

fetal salvage in our series may be caused by differences 

in the two study populations because the treatment pro

tocols appear to have been similar. 

Selective feticide has been suggested as an alternative 

form of therapy in twin-twin transfusion syndrome.26 

Spontaneous intrauterine death of one twin may to 

some extent represent a parallel situation with regard 
to the likely outcome in the surviving fetus. In three 

of the five cases in our series in which one fetus was 

dead at the time of initial examination at 21 to 27 weeks' 

gestation, there was gradual resolution in polyhydram

nios and the healthy cotwins were born 9 to 12 weeks 

later; in one case hydropic changes resolved in the 

weeks after initial examination (Table II). However, in 

another two cases the surviving twin developed ven

triculomegaly. Although cerebral damage in surviving 
twins has been attributed to disseminated intravascular 

coagulation after the release of thromboplastin from 

the dead twin, this may not be the underlying mech

anism in all cases; we have also observed ventriculo

megaly caused by intraventricular hemorrhage in one 

donor fetus while both twins were alive. In five of the 

pregnancies treated with amniocentesis one of the fe
tuses died; in none of these cases was there an obvious 

improvement in either the polyhydramnios or the con
dition of the surviving twin. Indeed, in three cases the 

condition of the other twin deteriorated, and the baby 
died either in utero or in the neonatal period. 

Laser occlusion of placental anastomosis27 may con

vincingly be shown to improve the outcome of t-mn
twin transfusion syndrome appearing in the second 

trimester of pregnancy. In the meantime, we recom
mend decompression amniocentesis as an easy and rel

atively safe option providing some hope in an otherwise 
hopeless situation. IO Nevertheless, the value of such 
treatment can only be established if factors of prog

nostic significance are clearly defined. Intertwin dis

parity in abdominal circumference at initial examina

tion appears to be one such factor and should be taken 

into account when considering the apparent efficacy of 

therapy. 
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