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ABSTRACT
Monozygotic triplets are a rare condition to occur naturally or even in assisted reproductive technologies.
In this report, we present a case of monozygotic triplets with a singleton pregnancy following embryo transfer of
2 embryos. To our knowledge, this is the first published case of one singleton and monozygotic triplets after ICSI
and transfer of two day 3 embyos in Thailand.
Keywords: In vitro fertilization; monozygotic triplets; intracytoplasmic sperm injection; quadruplets; embryo
transfer; pregnancy (Siriraj Med J 2017;69: 214-216)

INTRODUCTION
The risk factors for mononzygotic twins (MZT)
are less clear. It has long been a topic of discussion
whether ovulation induction1, all assisted reproductive
techniques2,3, blastocyst culture4,5 or assisted hatching6
lead to a higher rate of monozygotic twins and triplets.
Another hypothesis discussed the increased incidence of
twinning as a function of the presence of more embryos
in the uterine cavity after embryo transfer.7 We report
our experience with monozygotic triplets and singleton
after ovulation induction and assisted reproductive
treatment and transfer of 2 embryos.
CASE REPORT
An IVF-ICSI cycle was planned for a 39 year old patient
with tubal sterilization and loss of one child by accident.
They refused to do tubal reversal operation. The stimulation
was performed with long protocol down regulation cycle
starting with GnRHa (Suprefact E®) nasal spray 1 puff 4
times a day from 19 January 2015. After menstruation
on 2nd February 2015, the ultrasonography shown that
she still had a big follicular cyst diameter 21 millimeters.
She was asked to continue GnRHa for nearly another 3
weeks. On the 19th February 2015, the ultrasonography

was performed and shown no big follicle. We continued
GnRHa and started daily administration of 200 units of
recombinant FSH (Puregon pen) started from 20th February
2015 until 26th February 2015. Ultrasonography shown 2
follicles had diameter greater than 17 millimeters. Three
follicles had diameters between 10.5 to 14 millimeters
and 5 follicles had diameter less than 10 millimeters. Ten
thousand units of hCG was injected on 27th February
2015. Seven oocytes were collected from ovum pick
up procedure. Five embryos were received from ICSI
procedure. After discussion, a decision was made with
the couple to transfer two day 3 embryos to the uterus on
4th March 2015 (Fig 1 and 2). Blood beta hCG level was
877 mIU/ml on 16th March 2015. On ultrasonographic
scan 5 weeks later, three viable embryos with 3 yolk sacs
were observed in one gestational sac and another single
viable embryo in another gestational sac. The diagnosis
of a viable quadruplet pregnancy was made, comprising
dizygotic sacs: a singleton as well as a monochorionic
triamniotic (MCTA) pregnancy (Fig 3 and 4). Based
on the prospect of a severe complication of pregnancy,
the couple decided to have a reduction of the MCTA
embryos. After a selective reduction on 29th April 2015,
two fetuses in the monochorionic triamniotic sac were
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injected with 1 c.c. of KCl. No immediate complication
occurred. On the follow up day of 1st May 2015, all three
of MCTA had no heart beat. The fetus in the singleton
sac was still alive. The couple accepted the result. The
antenatal care continued and they received a healthy
baby boy weight 3,140 gm. after cesarean section on
11th November 2015. From tracing back, there was no
identical twin in both couples family history.

Fig 1. Day 3 embryo

Fig 2. Day 3 embryo

Fig 3. The triplets in one chorionic sac and part of the singleton
chorionic sac.

DISCUSSION
To our knowledge, this is the first case reporting
quadruplet pregnancy after transfer of only 2 embryos
in Thailand. MZT are a relatively rare event in natural
conception and are estimated to occur in 0.4% of
pregnancies.8 Monozygotic triplets are a very rare event
and may occur in 0.004% of pregnancies.9,10 With ART
treatment, MZT are estimated to occur in 0.7%-13%
of all births.3,5,11-19 Monozygotic multiple pregnancies
occur when a single embryo splits before the 8th day
after fertilization. Dichorionic, diamniotic gestations
may occur when the split happens in the first 3 days after
fertilization. Monochorionic, multiamniotic gestation may
occur when the split happens between 4 and 8 days after
fertilization.20 If a single embryo splits into monochorionic
diamniotic twins between days 4 and 8 after fertilization,
and then one of the twins further splits before the 8th day
after fertilization, a monochorionic , triamniotic triplet
gestation occurs.21 One other possibility of monozygotic
multiple pregnancies happening are caused by multiple
openings within the zona pellucida(ZP) and herniation
of the trophoblast through those multiple openings.22
Traditionally, MZT were thought to increase when using
older oocytes. However, more recent data demonstrated
that MZT occurs more often after fertilization with
young oocytes.3,12,15,17 The incidence of MZT decreased
over time.23,24 They speculated that experience with
blastocyst transfers and improved culture conditions
influence the decreased incidence of MZT.
In this case, we did an ovulation induction,
intracytoplasmic sperm insemination, an assisted
reproductive technique but not blastocyst culture nor
assisted hatching. The result of selective fetal reduction
was accepted by the couple and they have finally got a
healthy baby.
CONCLUSION
We reported a case of monozygotic triplets with a
singleton pregnancy after embryo transfer of 2 embryos
in day 3. This was a rare event. To our knowledge, this is
the first published case of one singleton and monozygotic

Fig 4. The singleton in one sac and two of the triplets in another sac.
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triplets after ICSI and transfer of two day 3 embryos in
Thailand.
ACKNOWLEDGMENTS
We would like to thank you Assoc. Prof. Surasak
Angsuwathana, Head of Department of Obstetrics and
Gynaecology. Assoc Prof Roungsin Choavaratana, Head of
Infertility Unit. And Assoc. Prof. Dr. Pornpimol Ruangvutilert,
Head of Maternal Fetal Medicine Unit.

12.

13.

14.

15.

REFERENCES
1.

11.

Derom C. Derom R. Vlietnick R. Van den Berghe H, Thiery
M. Increased monozygotic twinning rate after ovulation
induction. Lancet 1987; 329(8544): 1236-8.
Saito H. Tsutsumi O. Noda Y. Ibuki Y and Hiroi M. Do
assisted reproductive technologies have effects on the demography
of monozygotic twinning? Fertil Steril 2000; 74(1): 178-9.
Schachter M, Raziel A. Friedler S. Strassburger D, Bern O,
Ron-El R. Monozygotic twinning after assisted reproductive
techniques: a phenomenon independent of micromanipulation.
Hum Reprod 2001; 16(6): 1264-9.
Peramo B. RicciareIli E, Cuadros-Fernandez JM, Huguet E,
Hernandez ER. Blastocyst transfer and monozygotic twinning.
Fertil Steril 1999; 72(6): 1116-7.
Da Costa ALE, Abdelmassih S, De Oliveira FG, Abdelmassih
V, Abdelmassih R. Nagy ZP, Balmaceda JP. Monozygotic twins
and transfer at the blastocyst stage after ICSI. Hum Reprod
2001; 16(2): 333-6.
Schieve LA, Meikle SF, Peterson HB, Jeng G, Burnett NM,
Wilcox LS. Does assisted hatching pose a risk for monozygotic
twinning in pregnancies conceived through in vitro fertilization?
Fertil Steril 2000; 74(2): 288-94.
Sills ES, Moomjy M, Zaninovic N, Veeck LL, McGee M,
Gianpiero D, et al. Human zona pellucida micromanipulation
and monozygotic twinning frequency after IVF. Hum Reprod
2000; 15(4): 890-5.
MacGillivray I. Epidemiology of twin pregnancy. Semin Perinatol
1986; 10(1): 4-8.
Imaizumi Y, Nonaka K. Rising trizygotic triplet rates in Japan,
1975-1994. Acta Genet Med Gemellol (Roma) 1997; 46(2):
87-98.
Imaizumi Y. A comparative study of zygotic twinning and
triplet rates in eight countries. 1972-1999. J Biosoc Sci 2003;
35(2): 287-302.
Aston KI, Peterson CM, Carrell DT. Monozygotic twinning

216

Volume 69, No.4: 2017 Siriraj Medical Journal

2.

3.

4.

5.

6.

7.

8.
9.

10.

16.

17.

18.

19.

20.

21.

22.

23.

24.

associated with assisted reproductive technologies: a review.
Reproduction 2008; 136(4): 377-86.
Sills ES, Tucker MJ, Palermo GD. Assisted reproductive
technologies and monozygous twins: implications for future
study and clinical practice. Twin Res 2000; 3(4): 217-23.
Alikani M, Cekleniak NA, Walters E, Cohen J. Monozygotic
twinning following assisted conception: an analysis of 81
consecutive cases. Hum Reprod 2003; 18(9): 1937-43.
Sharara FI, Abdo G. Incidence of monozygotic twins in blastocyst
and cleavage stages assisted reproductive technology cycles.
Fertil Steril 2010; 93(2): 642-5.
Knopman J, Krey LC, Lee J, Fino ME, Novetsky AP, Noyes N.
Monozygotic twinning: an eight-year experience at a large
IVF center. Fertil Steril 2010; 94(2): 502-10.
Jain JK, Boostanfar R, Slater CC, Francis MM, Paulson RJ.
Monozygotic twins and triplets in association with blastocyst
transfer. J Assist Reprod Genet 2004; 21(4): 103-7.
Kawachiya S, Bodri D, Shimada N, Kato K, Takehara Y, Kato
O. Blastocyst culture is associated with an elevated incidence
of monozygotic twinning after single embyo transfer. Fertil
Steril 2011; 95(6): 2140-2.
Vitthala S, Gelbaya TA, Brison DR, Fitzgerald CT, Nardo LG.
The risk of monozygotic twins after assisted reproductive
technology: a systemic review and meta-analysis. Hum Reprod
Update 2009; 15(1): 45-55
Luke B, Brown MB, Wantman E, Stern JE. Factors associated
with monozygosity in assisted reproductive technology pregnancies
and the risk of recurrence using linked cycles. Fertil Steril
2014; 101(3): 683-9.
Newman RB. Multiple gestation. In: Scott JR, Gibbs RS,
Karlan BY, Haney AF, eds. Danforth’s obstetrics and gynecology.
Philadelphia, PA: Lippincott Williams and Wilkins, 2003.p.
225-45.
Ghulmiyyah LM, Perloe M, Tucker MJ, Zimmermann JH,
Eller DP, Sills ES. Monochorionic triamniotic triplet pregnancy
after intracytoplasmic sperm injection, assisted hatching,
and two-embyo transfer: first reported case following IVF.
BMC Pregnancy Childbirth 2003; 3(1): 4.
Cohen J, Feldberg D. Effects of the size and number of zona
pellucida openings on hatching and trophoblast outgrowth in
the mouse embryo. Mol Reprod Dev 1991; 30(1): 70-8.
Moayeri SE. Behr B. Lathi RB, Westphal LM, Milki AA. Risk
of monozygotic twinning with blastocyst transfer decreases
over time: an 8-year experience. Fertil Steril 2007; 87(5): 102832.
Knopman JM, Krey LC, Oh C. Lee J, McCaffrey C, Noyes N. What
makes them split? Identifying risk factors that lead to monozygotic
twins after in vitro fertilization. Fertil Steril 2014; 102(1): 82-9.

www.sirirajmedj.com

