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SUMMARY 
Maternal serum alpha-fetoprotein (MSAFP), human chorionic gonadotropin (hCG), and unconjugated oestriol 

(UE,) are used as second-trimester screening markers for the detection of various fetal abnormalities. Previous 
studies have suggested that second-trimester MSAFP is consistently elevated after late first-trimester transabdominal 
multifetal pregnancy reduction (MFPR). The present study was undertaken to evaluate the levels of all three markers 
after early transvaginal MFPR. Maternal serum was examined for MSAFP, hCG, and UE, at 16-18 weeks’ 
gestation in 28 patients who underwent transvaginal MFPR at approximately 10 weeks’ gestation. The mean interval 
between the reduction procedure and the screening test was 7.2 f 0.9 weeks. The mean MSAFP value in 24 patients 
carrying viable twins was 2.49 f 0.99 multiples of the median (MOM). Two patients had elevated MSAFP values: 
one in association with omphalocoele and the other in relation to an adverse pregnancy outcome. All but two 
patients had normal hCG values (mean 1.98 f 1.26 MOM). Two cases with elevated hCG were associated with an 
adverse pregnancy outcome. Unconjugated oestriol values were within the normal range in all patients (mean 
1.69 f 0.61 MOM). These results suggest that early transvaginal MFPR, at approximately 10 weeks’ gestation, does 
not appear to influence second-trimester MSAFP, hCG, and UE, levels. The values of these markers may therefore 
be interpreted by using the same criteria as those for the general obstetric population. 
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INTRODUCTION 

High-order multifetal pregnancies are an iatro- 
genic complication of ovulation induction and 
assisted reproductive techniques (ART). The 
obstetric outcome of these pregnancies is signifi- 
cantly worse than that of singleton gestations 
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(Mueller-Heubach, 1984; MacLennan, 1989). Such 
pregnancies are therefore best avoided by the 
judicious use of ovulatory agents and by limiting 
the number of embryos transferred after in vitro 
fertilization (IVF). If, however, such pregnancies 
occur despite appropriate precautions, then multi- 
fetal pregnancy reduction (MFPR) appears to 
be a safe and efficacious method for improving 
perinatal outcome (Evans et al., 1994). 

The value of screening tests in maternal serum in 
such pregnancies has been questioned. Second- 
trimester measurement of maternal serum alpha- 
fetoprotein (MSAFP) has now become a routine 

CCC 0197-385 11961080723-05 
0 1996 by John Wiley & Sons, Ltd. 



724 A. GROUT2 ET AL. 

part of prenatal care. Elevated MSAFP was 
initially used for the detection of neural tube 
defects (NTDs) and other structural malforma- 
tions. Recently, however, elevated MSAFP has 
also been found to be associated with adverse 
perinatal outcomes such as low birth weight, 
placental abruption, and perinatal mortality (Katz 
et al., 1990; Thomas and Blakemore, 1990). Low 
MSAFP levels have been shown to be associated 
with Down syndrome. By combining analyses of 
unconjugated estriol (UE,) and human chorionic 
gonadotropin (hCG) levels, the predictive value is 
further improved (Sundaram et al., 1992; Bock, 
1992; Rose and Mennuti, 1993). Two previous 
studies (Grau et al., 1990; Lynch and Berkowitz, 
1993) evaluated the usefulness of MSAFP screen- 
ing after late first-trimester transabdominal 
MFPR. Both studies found that MSAFP was 
consistently elevated and concluded that MSAFP 
should not be routinely tested in such patients. 

The present study was performed in order to 
evaluate the usefulness of MSAFP, hCG, and UE, 
screening after early first-trimester transvaginal 
MFPR. 

MATERIALS AND METHODS 

The study included 28 consecutive patients, aged 
24-42 years, with high-order multifetal gestations 
who underwent transvaginal MFPR during the 
first trimester. 

All pregnancies resulted from treatment with 
superovulatory agents or ART. Before reduction 
these comprised one sextuplet pregnancy, two 
quintuplets, eight quadruplets, and I7 triplets. 
All pregnancies were reduced to twins at ap- 
proximately 10 weeks’ gestation. The reduction 
procedure was performed by transvaginal 
ultrasound-guided intraembryonic injection of a 
0.9 per cent NaCl solution as previously described 
(Yovel et al., 1992). 

Blood samples for MSAFP, hCG, and UE, were 
drawn from all patients at 1 6 1 8  weeks’ gestation. 
MSAFP was measured by an enzyme-linked 
immunoassay (Delfia, Wallac, Turku, Finland); 
hCG and UE, were measured by radioimmuno- 
assay (Amerlex, Johnson & Johnson, Amersham, 
U.K.). Results are expressed as multiples of the 
median (MOM) for gestational age. 

In our centre, normal values for twins are con- 
sidered as twice the normal values for singleton 
pregnancies (MSAFP=0-684.88 MOM; hCG= 
0’68-5.88 MOM; UE3 2 0.68 MOM). 

All patients delivered, thus providing the oppor- 
tunity to assess pregnancy outcomes. Main out- 
come measures included pregnancy complications, 
gestational age at delivery, mode of delivery, birth 
weights, and congenital malformations. 

RESULTS 

Twenty-eight patients underwent transvaginal 
MFPR at a mean gestational age of 9.9 *0.9 
weeks. Viable twins were detected in 26 patients at 
the time of the serum marker screening test. In two 
patients, loss of one fetus was diagnosed 1-2 weeks 
after the procedure, with normal development in 
the remaining fetus. The mean interval between the 
MFPR and the second-trimester maternal serum 
screening test was 7.2 f 0.9 weeks. The biochemi- 
cal profile and pregnancy outcome of the patients 
are presented in Table I. 

Maternal serum AFP 
Twenty-six patients had normal MSAFP levels: 

in the 24 with viable twins, the mean MSAFP 
value was 2.49 f 0.99 MOM (range 1-12-4.80); in 
two patients with only one live fetus, the MSAFP 
levels were 2.18 and 1.9 1 MOM. 

Two patients (7.1 per cent) had elevated 
MSAFP levels: one with a twin pregnancy reduced 
from quadruplets had a MSAFP level of 8.4 MOM 
at 16 weeks. Ultrasonographic evaluation revealed 
an omphalocoele in one of the fetuses. The other 
patient carried twins reduced from quadruplets. 
MSAFP at 16 weeks was 7-3 MOM. Ultrasono- 
graphic evaluation did not demonstrate any 
pathology. Amniocentesis revealed a normal level 
of amniotic fluid AFP and the pregnancy was 
allowed to continue. Subsequently, however, this 
patient developed severe pre-eclampsia at 26 
weeks’ gestation. Induction of labour was per- 
formed, but both neonates succumbed shortly 
after delivery. 

Maternal serum hCG 
Maternal serum hCG levels were in the normal 

range, with a mean of 1.98 f 1-26 MOM (range 
0.68480)  in all but two patients. Both patients 
carried twin pregnancies reduced from triplets. 
Maternal serum hCG levels at 16 weeks were 7-5 
and 6.0 MOM. One of these patients developed 
severe pre-eclampsia and haemolysis, elevated liver 
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Table I-Biochemical profile and pregnancy outcome 

Triple markers (MOM) 
Pregnancy D e 1 i v e r y 

CaseNo. MFPR AFP hCG UE, complications (week) 

1 4+2 
2 4-2 
3 3 -2 
4 3+2 
5 3-2 
6 3+2 
7 3+2 
8 3-2 
9 3-2 

10 3+2 
11 3+2 
12 3+2 
13 3 4 2  
14 3 -2 
15 3 +2 
16 3+2 
17 3+2 
18 3+2 
19 3 +2 
20 4+2 
21 4+2 
22 4+2 
23 4-2 
24 4-2 
25 4-12 
26 5+2 
27 5+2 
28 6-2 

8-4* 
7*3* 
3.4 
3-3 
2.96 
2-84 
1.82 
2-36 
1-48 
1.2 
1-12 
2.73 
1.5 
3.1 
2-0 
2-48 
1-24 
2.1 
2-18? 
2-38 
2-06 
1 44 
3-6 
3.1 
1.917 
4-8 
3-47 
3.26 

4.2 
4.79 
7.56* 
6.0* 
1.03 
1.12 
2.22 
4.16 
1.48 
1.19 
2.19 
0.66 
2.5 
1.48 
0.68 
2.94 
0.96 
1 5 2  
0.657 
0.76 
3.56 
1.08 
1.58 
2.82 
0.797 
1.4 
1 .o 
2.12 

2.96 
2.26 
2.18 
1.28 
0.84 
1.46 
2.1 
1.8 
2.12 
0.96 
0.88 
1.23 
2.1 
1.6 
1.36 
1.5 
2.12 
2.15 
1.417 
1.4 
3.16 
1.01 
1.58 
1.51 
0.667 
1.58 
1.27 
1.47 

Omphalocoele 32 
Severe pre-eclampsia 26 
HELLP 35 
Discordancy, IUFD ( x 1) 34 
PIH, abruptio 28 

39 
pPROM 35 

38 
38 
39 

GDM 36 
pPROM, GDM 33 

35 
36 
36 
37 

PIH 35 
40 

Early fetal ( x 1) demise 41 
PIH 35 
PIH 33 

34 
37 

PIH 34 
Early fetal ( x 1) demise 38 
pPROM 29 
GDM 35 
pPROM 33 

MFPR=multifetal pregnancy reduction; PIH = pregnancy-induced hypertension; pPROM= preterm 
premature rupture of membranes; GDM=gestational diabetes mellitus; IUFD=intrauterine fetal 
demise. 

*Elevated values for twins. 
tSingleton values. 

enzymes, and low platelet count (HELLP) syn- 
drome at 35 weeks’ gestation. The other had 
discordant twins, eventually resulting in intra- 
uterine fetal demise (IUFD) of the smaller twin at 
33 weeks’ gestation. 

Maternal serum UE, 

mature rupture of membranes (15 per cent), and 
gestational diabetes mellitus (12 per cent). Ges- 
tational age at the time of delivery was 34.5 f 3.4 
weeks for the twins and term for the singleton 
pregnancies. The Caesarean section rate was 36 per 
cent. The mean birth weight was 2032 f 18 g for 
the first twin and 1985 f 19 g for the second. 

All patients had normal UE, levels with a mean 
of 1.69 f 0.61 MOM (range 0.84-3.16). DISCUSSION 

The results of this study demonstrate that 
second trimester values of MFAFP, hCG, and 
UE, are probably not influenced by early first- 
trimester transvaginal MFPR. 

Pregnancy outcome 

Pregnancy complications in the 26 twin preg- 
nancies included hypertension (30 per cent), pre- 
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The clinical implications of elevated MSAFP 
extend beyond screening for NTDs and other fetal 
structural abnormalities. It has recently been 
shown that elevated MSAFP in the presence of a 
structurally and chromosomally-normal fetus is 
predictive of an adverse pregnancy outcome (Katz 
et al., 1990; Thomas and Blakemore, 1990). In the 
normal pregnant woman, 94 per cent of MSAFP is 
derived from the fetal circulation by diffusion 
across the placental barrier, whereas trans- 
membraneous transport from the amniotic cavity 
contributes only 6 per cent of the MSAFP (Gitlin, 
1975; Thomas and Blakemore, 1990). Thus, the 
placenta acts as a barrier between fetal and mater- 
nal compartments. Any pathology which disrupts 
this placental barrier may allow an abnormal 
amount of AFP to pass from the fetal circulation 
to the maternal bloodstream, leading to MSAFP 
elevations. Such pathological processes of the 
placenta may be associated with a less favourable 
pregnancy outcome. This is the most likely expla- 
nation for the increased risk associated with 
elevated MSAFP when no obvious fetal aetiology 
has been found. 

The conventional cut-off level of MSAFP for 
unaffected singleton pregnancies is 2-2.5 MOM. 
There is no consensus concerning the cut-off level 
for twin pregnancies. In twins, the median MSAFP 
is elevated 2.0- to 2.5-fold, compared with single- 
ton pregnancies (Ghosh et al., 1982; Thom et al., 
1984). This elevation represents the doubled source 
of AFP and the greater potential for AFP transfer 
across larger areas of the placenta and membranes 
(Johnson et a l ,  1990). Various centres consider 
values of 3.5-5.0 MOM as the upper cut-off level 
for MSAFP in twin pregnancies (Ghosh et al., 
1982; Redford and Whitfield, 1985; Walker and 
Patel, 1986; Johnson et al., 1990; Cuckle et al., 
1990; Grau er al., 1990; Lynch and Berkowitz, 
1993). In our centre, we used the doubled singleton 
values as the cut-off level for twins. 

Most patients in the present study had normal 
MSAFP levels and favourable pregnancy out- 
comes. Only two patients had elevated MSAFP: 
one in association with an omphalocoele and the 
other related to an adverse pregnancy outcome. 
Consequently, normal MSAFP was predictive of a 
favourable outcome and elevated MSAFP was 
noted only in pregnancies with an adverse out- 
come. These results are similar to those observed 
in normal spontaneous twin gestations. However, 
our results are discordant with two previous 
studies which found that second-trimester MSAFP 

is always elevated after late first-trimester MFPR. 
Lynch and Berkowitz (1993) studied 57 patients 
who underwent MFPR at a mean gestational age 
of 11.8 f 0.09 weeks. The mean interval between 
the reduction and the MSAFP determination was 
4.4 weeks. All patients had elevated MSAFP com- 
pared with normal twin values. Moreover, they 
found a positive correlation between the MSAFP 
level and the number of dead fetuses. The authors 
concluded that MSAFP elevation is probably 
caused by release of tissue or serum from the dead 
fetuses. Grau et al. (1990) studied 22 patients 
carrying twin pregnancies after MFPR performed 
at approximately 12 weeks’ gestation. Second- 
trimester MSAFP determinations in all but one 
were elevated, with a mean value of 9.41 MOM. In 
most patients, the interval between the reduction 
and the maternal serum testing was less than 6 
weeks. Although MSAFP elevation was ascribed 
to autolysis and release of AFP from the dead 
fetuses, no correlation was found between the 
number of fetuses terminated, or the time that 
elapsed from the reduction to the testing, and the 
magnitude of MSAFP elevation. 

In both studies, MFPR was performed trans- 
abdominally at approximately 12 weeks’ gestation. 
In the present study, the reduction procedure was 
performed earlier (at approximately 10 weeks’ 
gestation) by a transvaginal approach. At this 
early gestational age, the total mass of the reduced 
fetuses is smaller; therefore less AFP is released 
during the autolytic process of the dead fetuses. 
Furthermore, fetal serum AFP levels peak at 12-1 3 
weeks, so at 10 weeks less AFP is available. In 
addition, the time interval between the reduction 
and the maternal serum testing is prolonged, 
allowing clearance of AFP contributed by the dead 
fetuses. Hence, the MSAFP level at the time of the 
screening test probably reflects the contribution of 
the viable fetuses and placental integrity, as in the 
general obstetric population. 

Furthermore, it seems that earlier MFPR has 
no influence on second-trimester hCG and UE, 
values. Both cases with elevated hCG levels were 
associated with an adverse pregnancy outcome, as 
previously reported (Beekhuis et al., 1992; Tanaka 
et al., 1993; Gross et al., 1994). 

In conclusion, the results of this study suggest 
that early transvaginal MFPR, at approximately 
10 weeks’ gestation, does not appear to  influence 
second-trimester MSAFP, hCG, and UE, levels at 
16-18 weeks. We therefore suggest that the values 
of these markers may be interpreted using the 
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same criteria as those for the general obstetric 
population. 
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