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OBJECTIVE: To report preterm birth and low birth weight rate of intracytoplasmic sperm injection
(ICSI) related pregnancies and to compare our data with lteraturefindings.

STUDY DESIGN: Three-hundred and eighty-nine pregnancies following controlled ov arian hypersti-
mulation and intracytoplasmic spem injection were retrospectively evaluated. Patients’ characteristics
including age, gestational age at delivery and birth weight were noted from special clinic files. Women
with early pregnancy loss (before 24 weeks) and those who underwent embry o reduction, and higher
order multiple pregnancies (=3 fetus) were excluded from the study.

RESULTS: The meanfemale age of 31.61 + 4.68 years at delivery with the average gestational age
36.65 + 2.66 weeks. The preterm deliv ery rate in whole group was 29.00%, while the proportion of very
preterm birth delivery was found to be 9.80%. The proportions of low birth weight and very low birth
weight infant were 27.00% and 3.10%, respectively. The rates of preterm delivery, very preterm deli-
very, low birth weight and very low birth weight infant were significantly higher in twins than those in
singletons.

CONCLUSION: ICSI may be associated with an increased risk of preterm delivery and low birth weight
and very low birth weight infant in singleton or twin pregnancies. Howev er, the physiological mecha-
nism for how this observation may be related to the procedures and drugs used in ICSl is not clear; in-

fertility itself may probably play a role.
(Gynecol Obstet Reprod Med 2006; 12:125-128)
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Intracytoplasmic sperm injection (ICSI) defines as a
technique in which a single sperm is injected directly into
the cytoplasm of a mature oocyte to treat male factor inferti-
lity. ICSI was first applied to human gametes in 1988'; whi-
le the first pregnancies were reported in Belgium in 1992,
and they reported four pregnancies affer eight treatment cyc-
les--two singleton and one twin pregnancy and a preclinical
abortion.” Since the earlier reports ofpregnancies afer intra-
stoplasmic sperm injection has been published for the treat-
ment ofmale infertility24 this technique has been used suc-
cessfully in many fertility clinics to alleviate severe cases o f
male factor infertility and within a fow years ICSI was adop-
ted as a routine treatment throughout the world for this pur-
pose. In current practice, the indications have expanded to
include multiple failed IVF cycles, poor fertilization, and
many others.’

The pregnancy outcome and safety of ICSI have been as-
sessed by some of the studies. Perinatal outcome of ART
pregnancies has remained under scrutiny by the medical pro-
fession and the general public. A number ofstudies have re-
ported an increase in the adverse perinatal outcome of IVF
pregnancies and major problems in the obstetric outcome; li-
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ke prematurity and low birth weight and these parameters
may be related to the multiplicity.ﬁ'12 After the widespread
application o fICSI, the obstetric outcome, the malformation
rate and karyotype abnormalities of children bormn afier ICSI
have been reported in a number of studies and prematurity
and low birth weight were attributed the multiplicity like
[VE. 51345

In our study, we aimed to investigate the preterm birth
and low birth weight rate of patients underwent ICSI cycle
and we want to determine ifICSI has additional risk in this
point of view.

Material and Methods

In our retrospective study we reported consequent ICSI
pregnancies with delivery above 24 gestational weeks, bet-
ween May 2001 and December 2005. Three-hundred and
eighty-nine ICSI pregnancies were enrolled. Women with
early pregnancy loss (before 24 weeks) and those who un-
derwent embryo reduction and higher order multiple preg-
nancies (=3 fetus) and women with severe obstetric comp li-
cations such as preeclampsia, eclampsia, pregestational dia-
betes, maternal severe hearth disease were excluded. Two-
hundred and sixty-eight of patients (68.90%) had singleton,
while 121 (31.10%) ofpatients had twin pregnancy. All wo-
men had live births and no case with congenital anomaly
was observed.

All patients at our clinic are managed in a standard fas-
hion and took similar antenatal care program. The estimated
date ofdelivery is calculated from last menstrual period and
measurements done at the first-trimester ultrasound. Karyo-
typing of the fetus was advised to women 35 years or older,
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for women with a family history of chromosomal abnor-
malities (for 33 of patients (8.50%)). Standard record forms
were used to collect data. Details ofthe pregnancy, delivery
and the newbom were obtained fiom the obstetric and
neonatal ofpatient special file.

Definitions used in the obstetric and neonatal outcome
are as follows: (1) Preterm labor: the combination ofpersis-
tent uterine contraction and the dilatation and/or effacement
ofthe cervix. (2) Preterm birth and very preterm birth: deli-
very before 37 and 32 weeks of gestation respectively. (3)
Low birth weight (LBW): A live-bomn or stillborn infant
weighing <2500 g at birth. (4) Very low birth weight
(VLBW): A live-born or stillborn infant weighing <1500 g
at birth.

All data were analyzed by Statistical Package for the So-
cial Sciences, version 10.5 for Windows (SPSS, Chicago,
IL). Statistical evaluations were performed using Chi-square,
Student-t test. In all analyses, p<0.05 was considered signifi -
cant.

Results

Three-hundred and eighty-nine consecutive ICSI preg-
nancies were enrolled in the study. A total of 500 live infants
were born after 286 ART cycles. Women affer ART had a
mean age of 31.61+4.68 years at delivery (range 1843 ye-
ars). The average gestational age was 36.65 + 2.66 (range
25.1-38.6) weeks. The median number of embryos trans fer-
red was 3 (range, 2-4). All women in this study were live-
born infants were conceived with fresh embryos. The caesa-
rean delivery rate was 94.30% (367 patients); with mean
gestational age 0f36.68+2.59 weeks.

The preterm delivery rate in whole group was 29.00%
(113 patients), while the proportion of very preterm birth de-
livery was found to be 9.80% (38 patients). The comparison
of preterm and very preterm delivery rates with mean gesta-
tional age at delivery between singleton and twin pregnan-
cies is detailed in table 1.

Considering the whole group the mean birth weight was
2862.924673.62 g (range 780-5000). This figure was
3072.64+622.65 g for singletons and 2398.41+537.36 g for
twins (p<0.0001). The proportions of low birth weight and
very low birth weight infint were 27.00% (105 patients) and
3.10% (12 patients), respectively. The comparison of low
birth weight and very low birth weight rates between single-
ton and twin pregnancies are is given inTable 2. The rates of
low birth weight and very low birth weight infant were
significantly higher in twins than those in singletons.

Only there infants died within the first week ofdelivery.
Two ofthem were singleton, and one of them was twin (died
because of severe prematurity resulted from very preterm
delivery). One of the dead singleton infant had low birth

weight; the other one had normal weight and died because of
res piratory distress syndrome.

Discussion

There are two potential risks associated with the ICSI
procedure. The first one is potential frtilization ofmale ga-
metes that carry either genetic anomalies or structural de-
fects. The other one is incorporating sperm mitochondrial
DNA into ooplasm or fertilizing anomalous female gametes
that would otherwise be bypassed by natural selection. Ho-
wever, the potential risks dependent on ICSI procedure itsel f
are injection of foreign substances or contaminants, disrup-
tion of the ooplasm or the meiotic spindle apparatus and the
embryologist’s improper selection ofthe incompetent sperm
for injection. These all factors may in birth defects or gene-
tic abnormalities in offspring.16 There is a controversy on
whether ICSI result in congenital anomalies or not. Howe-
ver, the most recent systemic review suggests that children
born afier ART have a 1.3-0ld increased risk for a congeni-
tal abnormality although many of these studies have serious
methodologic limitations.'” In contrast there are many studi-
es reporting no increased risk for a congenital abnormality
following ART (ICSI or conventional IVF ).13'1 S8 1 a re-
cent article, it was suggested that infertility itself might be a
risk factor for congenital and genetic abnormaliteis follo-
wing ICSI procedure. In our study with limited number of
patienztos we did not observe any infant with congenital ano-
maly.

The other perinatal complications associated with assis-
ted reproductive technology include premature deliveries
and low birth weight infants. It was reported that the inci-
dence of low birth weight and very low birth weight in in-
fants conceived with ICSI was disproportionately increased
when compared with spontaneous conceptions.21 An obser-
vational study evaluated 175 ICSI pregnancies and it was
described the rate low birth weight was 17% (6.4% for sing-
letons).”® In our study this figure was 27.00% (14.60% fr
singleton). However, recent study also revealed that the pro-
portion of low birth weight were 9.6% for singleton, 53.9%
for twins.” These figures are well correlated with our study
findings. In addition, it was reported that the use of assisted
reproductive technology accounts for a disproportionate
number of low-birth-weight and very-low-birth-weight in-
fants either singleton or twin in the United States.” In our
study we also reported high proportion of very-low-birth-
weight infants either singleton or twin groups.

The study including 424 pregnancies resulting from ICSI
revealed a prematurity rate of 7.6%, a rate of low birth
weight of 10.3%." However, in recent retrospective cohort
study including 16426 live-born and stillborn infants con-
ceived through ART revealed that the proportion ofpreterm
delivery were 12.5% for singleton, 60.9% for twins. These
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Table 1. The comparison of preterm and very preterm délivery rates with mean gestational age at delivery between singleton and twin

pregnandies.
Parameter Singleton Twins P value
(n=268) (n=121)
Mean maternal age 31.96+4.75 30.85+4.42 0.030
Mean delivery week 37.32+2.23 35.19+2.95 <0.001
Male / female (%) 136/132 129/113 >0.05
Preterm delivery (%) <0.001
>37 weeks 81.00% (217) 48.80% (59)
<37 weeks 19.00% (51) 51.20% (62)
Very pretem delivery (%)* <0.001
>32 weeks 94.80% (254) 80.20% (97)
<32 weeks 5.20% (14) 19.80% (24)
*Datais expressed as percentages and number of cases in parentheses.
Table2. The comparison of lowbirth weight and very low birth weight rates between singleton and twin pregnancies.
Parameter Singleton (n=268) Twins  (n=121) P value
Low birth weight (%) <0.001
> 2500 g 85.40 % (229) 54.50 % (66)
<2500 g 14.60 % (39) 55.50 % (55)
Very low birth delivery (%) 0.044
> 1500 g 98.10 % (263) 92.20 % (114)
<1500 g 1.90 % (5) 5.80 % (7)

*Datais expressed as percentages and number of cases in parentheses.

figures were reported as higher than naturally conceived
ones.” Another recent study including systematic review o f
controlled studies revealed that very preterm singletons had
the prevalence of 1.3-2.1% in assisted conceptions and 0.3-
2.9% in natural conceptions, and preterm singletons (<37
weeks) had the prevelance of 5.8-15%. However, the fie-
quency ofvery preterm twins was 7.0-10.5% in assisted con-
ceptions and 4.9-10.7% in natural conceptions, while pre-
term twins differed widely in frequency from 18.8-60.0%
and 20.0-52.4%, mspectively.23 Our study also revealed high
rates of preterm and very preterm delivery in pregnancies
fllowing ICSI procedure, which were consistent with litera-
ture findings.

In conclusion, these results suggest that ICSI is associa-
ted with an increased risk ofpreterm delivery in singleton or
twin pregnancies compared with naturally conceived ones.
However, the physiological mechanism for how this obser-
vation may be related to the procedures and drugs used in
ICSI is not clear, infertility itself may probably play a role.
In addition, low birth weight and very low birth weight
(<1500 g) is also more common among pregnancies concei-
ved through ICSL

References

1. Lanzendorf SE, Maloney MK, Veeck LL, Slusser J,
Hodgen GD, Rosenwaks Z. A preclinical evaluation o f
pronuclear formation by microinjection of human

spermatozoa into human oocytes. Fertil Steril 1988;
49:835-42.

. Palermo G, Joris H, Devroey P, Van Steirteghem AC.

Pregnancies afier intracytoplasmic injection of single
spermatozoon into an oocyte. Lancet 1992; 340:17-8.

. Van Steirteghem AC, LiuJ, Joris H, et al. Higher success

rate by intracytoplasmic sperm injection than by
subzonal insemination. Report of a second series 0f300
consecutive treatment cycles. Hum Reprod 1993;
8:1055-60.

. Van Steirteghem AC, Nagy Z, Joris H, et al. High

fertilization and implantation rates affer intracytoplasmic
sperm injection. Hum Reprod 1993; 8:1061-6.

. Retzloff MG, Homnstein MD. Is intracytoplasmic sperm

injection safe? Fertil Steril 2003; 80:851-9.

. Ericson A, Kallen B. Congenital malformations in

infants born afler IVF: a population-based study. Hum
Reprod 2001; 16:504-9.

. Tough SC, Greene CA, Svenson LW, Belik J. Effects o f

in vitro fertilization on low birth weight, preterm
delivery and multiple birth. J Pediatr 2000; 136:618-22.

. Addor V, Santos-Eggimann B, Fawer CL, Paccaud F,

Calame A. Impact of infertility treatments on the health
ofnewborns. Fertil Steril 1998; 69:210-5.

. Schieve LA, Meikle SF, Ferre C, Peterson HB, Jeng G,

Wilcox LS. Low and very low birth weight in infants
conceived with use of assisted reproductive technology.
N Engl J Med 2002; 346:731-7.



128 Demimwl et al.

10. Petersen K, Hornnes PJ, Ellingsen S, et al. Perinatal

outcome affer in vitro fertilisation. Acta Obstet Gynecol
Scand 1995; 74:129-31.

11.Rizk B, Doyle P, Tan SL, et al. Perinatal outcome and
congenital mal formations in in-vitro fertilization babies

from the Bourn-Hallam group. Hum Reprod 1991;
6:1259-64.

12.Bowen JR, Gibson FL, Leslie GI, Saunders DM. Medical
and developmental outcome at 1 year for children

conceived by intracytoplasmic sperm injection. Lancet
1998; 351:1529-34.

13.Palermo GD, Colombero LT, Schattman GL, Davis OK,
Rosenwaks Z. Evolution of pregnancies and initial
Pllow-up of newborns delivered after intracytoplasmic
sperm injection. Jama 1996; 276:1893-7.

14. Wisanto A, Bonduelle M, Camus M, et al. Obstetric
outcome 0f 904 pregnancies after intracytoplasmic sperm
injection. Hum Reprod 1996; 11 Suppl 4:121-9;
discussion 130.

15. Wisanto A, Magnus M, Bonduelle M, et al. Obstetric
outcome of 424 pregnancies after intracytoplasmic sperm
injection. Hum Reprod 1995; 10:2713-8.

16.Patrizio P. Intracytoplasmic sperm injection (ICSI): po-
tential genetic concerns. Hum Reprod 1995; 10:2520-3.

17.Hansen M, Bower C, Milne E, de Klerk N, Kurinczuk JJ.
Assisted reproductive technologies and the risk of birth

defects--a systematic review. Hum Reprod 2005; 20:328-
38.

18. Wennerholm UB, Bergh C, Hamberger L, et al. Obstetric
and perinatal outcome ofpregnancies following intracyt-
oplasmic sperm injection. Hum Reprod 1996; 11:1113-9.

19.Bonduelle M, Aytoz A, Van Assche E, Devroey P,
Liebaers I, Van Steirteghem A. Incidence of chromoso-
mal aberrations in children born afier assisted reproduc-
tion through intracytoplasmic sperm injection. Hum
Reprod 1998; 13:781-2.

20.Buckett WM, Tan SL. Congenital abnormalities in
children born after assisted reproductive techniques: how
much is associated with the presence of infertility and
how much with its treatment? Fertil Steril 2005;
84:1318-9; discussion 1327.

21.Aboulghar MA. Perinatal complications of assisted
reproduction. Croat Med J 2005; 46:751-8.

22.Wang YA, Sullivan EA, Black D, Dean J, Bryant J,
Chapman M. Preterm birth and low birth weight affer

assisted reproductive technology-related pregnancy in
Australia between 1996 and 2000. Fertil Steril 2005;
83:1650-8.

23. Helmerhorst FM, Perquin DA, Donker D, Keirse MJ.
Perinatal outcome of singletons and twins affer assisted

conception: a systematic review of controlled studies.
Bmj 2004;328:261.





