FERTILITY AND STERILITY @
VOL. 73, NO. 3, MARCH 2000
Copyright ©2000 American Society for Reproductive Medicine

Published by Elsevier Science Inc.
Printed on acid-free paper in U.S.A.

Received August 5, 1999;
revised and accepted
September 30, 1999.

Reprint requests: Santiago
Munné, Saint Barnabas
Medical Center, 101 Old
Short Hills Road, Suite
501, West Orange, New
Jersey (FAX: 201-243-
6235).

*The New England Clinic
of Reproductive Medicine.
T The Institute for
Reproductive Medicine and
Science, Saint Barnabas
Medical Center.

0015-0282/00/$20.00
PIl S0015-0282(99)00571-3

' COMIVIUN

CATIONS-IN-BR

Pregnancy after polar body bhiopsy and
freezing and thawing of human embryos

Michael Lee, M.S.,* and Santiago Munné, Ph.D.T

The New England Clinic of Reproductive Medicine, Reading, Massachusetts; and Saint Barnabas
Medical Center, Livingston, New Jersey

Objective: To evaluate the outcome of frozen-thawed ET using embryos previously biopsied for preimplan-
tation genetic diagnosis during a fresh ET cycle.

Design: Prospective evaluation.
Setting: Assisted reproductive biology program.

Patient(s): A 31-year-old, G4, P1, TAB1, SAB2 carrier of a balanced RT 45,XX der(14;21)(g10;q10)
translocation.

Intervention(s): Preimplantation genetic diagnosis by polar body biopsy. Excess embryos were frozen using
the one-step method and then thawed.

Main Outcome Measure(s): Embryo survival after thawing and subsequent pregnancy outcome.

Result(s): Among the 32 mature oocytes, the results of fluorescence in situ hybridization were available for
25 polar bodies. Eleven were unbalanced, 10 were normal (8 fertilized), and 4 were balanced (3 fertilized) fo
the fresh IVF cycle. Two normal embryos were transferred. Four normal and 3 balanced embryos were
cryopreserved. A chemical pregnancy resulted. Four months later, the 7 cryopreserved embryos were thawe
2 survived (1 balanced and 1 normal) and were transferred. An ongoing pregnancy resulted, and a norm
(46,XX) female was delivered.

Conclusion(s): Freezing and thawing of biopsied embryos resulted in a low survival rate. However, this
should not be a deterrent to the cryopreservation of extra chromosomally normal embryos because tt
embryos that do survive are able to implant. (Fertil Ste?i000;73:645—7. ©2000 by American Society for
Reproductive Medicine.)
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Preimplantation genetic diagnosis (PGD) In most cases of PGD, only a few embryos
has been performed successfully in carriers ofare available for replacement because of chromo-
translocations using a variety of methods. In somal or genetic abnormalities or because of
female carriers of translocations, most preg-morphdogic or developmental unsuitability. Ex-
nancies so far have been achieved using a techeess normal embryos are available for cryopres-
nique of polar body biopsy in which the result- ervation in only a few cases. There has been only
ing first polar body chromosomes are analyzedone report of a pregnancy achieved with e
with painting probes (1). In male carriers, ei- served embryos that had been biopsied before
ther telomere or breakpoint-spanning probesthey were frozen (2). In another study, signif-
have been used, or biopsied blastomeres havieantly fewer biopsied embryos survived intact
been forced to a metaphase stage througtand fewer cells survived in the nonintact em-
fusion with oocytes or zygotes. bryos after cryopreservation and thawing com-

For robertsonian translocations, enumeratorPared with embryos that were not biopsied (3).

probes can be used to prevent aneuploidy. Nevertheless, some embryos did survive,
However, couples who undergo PGD usually indicating that cryopreservation and thawing
prefer to be able to select against balancedcan be used for patients who have extra biop-
embryos; this can be achieved by chromosomesied embryos that are suitable for transfer.
painting on polar bodies or metaphase-stageHowever, cryopreservation cannot be used to
blastomeres, or by breakpoint-spanning probegrovide unlimited time to undertake genetic
with interphase blastomeres. testing of embryos, because many embryos that
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Results of PGD in a female carrier of a 45,XX, der(14;21)(q10;910) translocation.

No. of chromatids

Oocyte Oocyte Second cycle
no. 14 der(14;21) 21 Fertilization diagnosis First cycle disposition disposition

1 — — — Atretic oocyte Not analyzed Discarded —

2 NR NR NR 2PN NR Discarded —

3 NR 0 2 1PN NR Discarded —

4 2 1 0 1PN Abnormal Discarded —

5 0 2 1 1PN Abnormal Discarded —

6 — — — Immature Ml Not analyzed Discarded —

7 0 2 0 OPN Normal Discarded —

8 2 0 0 2PN Abnormal Discarded —

9 NR NR NR 2PN NR Discarded —

10 0 2 2 2PN Abnormal Discarded —

11 0 2 2 2PN Abnormal Discarded —

12 — — — Immature GV Not analyzed Discarded —

13 — — — Immature GV Not analyzed Discarded —

14 2 0 2 OPN Balanced Discarded —

15 NR NR NR 2PN NR Discarded —

16 2 0 1 2PN Abnormal Discarded —

17 2 0 2 2PN Balanced Frozen Thawed: dead
18 0 2 0 2PN Normal Frozen Thawed: dead
19 NR NR NR 2PN NR Discarded —

20 2 0 1 2PN Abnormal Discarded —

21 2 0 0 2PN Abnormal Discarded —

22 NR NR NR 2PN NR Discarded —

23 0 2 2 2PN Abnormal Discarded —

24 2 0 2 2PN Balanced Frozen Thawed: ET
25 — — — Immature Ml Not analyzed Discarded —

26 NR NR NR 2PN NR Discarded —

27 0 2 0 2PN Normal Frozen Thawed: dead
28 2 0 0 2PN Abnormal Discarded —

29 2 0 0 OPN Abnormal Discarded —

30 0 2 0 2PN Normal Discarded (arrested)

31 — — — Immature Ml Not analyzed Discarded —

32 NR NR NR 2PN NR Discarded —

33 0 2 0 2 cells Normal Discarded (parthenogenetic)

34 0 2 0 OPN Normal Discarded —

35 0 2 0 2PN Normal Frozen Thawed: ET
36 0 2 0 2PN Normal Fresh ET —

37 0 2 0 2PN Normal Fresh ET —

38 2 0 2 2PN Balanced Frozen Thawed: dead

Note: GV = germinal vesicle; Ml= meiosis-lI; NR= no result; PN= pronuclei.
Lee. Polar body biopsy. Fertil Steril 2000.

are normal before freezing will be damaged after thawing. CASE REPORT
We present a case in which pregnancy was achieved after
polar body biopsy, PGD, and embryo freezing and thawing. The patient was a 31-year-old female carrier of a balanced
Embryo biopsy and fixation of biopsied cells was per- RT 45'XX.' der(14;21)(q10;q10),_G4, P1, TABL, ,SAB 2
translocation. The couple was fertile and the woman'’s carrier

formed at the New England Clinic of Reproductive Medicine at cained after k : vsis of both
and FISH analysis at the Institute of Reproductive Medicine> arus Was asceriained after karyolype analysis ot both par-
nts. Her unusual history included one prior term delivery of

and Science of Saint Barnabas Medical Center. These prc?— th D d Th ft he had th
tocols were in accordance with guidelines approved by thé& SOn Wi own syndrome. Thereatter, she had three more

institutional review board of Saint Barnabas Medical Centef® c9nancles, two ended in _spontaneous _abortlon (One of Wh.'Ch
and the New England Clinic of Reproductive Medicine was a confirmed translocation) and one in therapeutic abortion

through Tufts Medical Center, including individual written, after chorionic villi sampling revealed Down syndrome:.
informed consent. The patient underwent a regimen of gonadotropin stimu-
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lation that included GnRH agonist suppression followed byfluorescence microscope (Olympus BX60; NY-NJ Scientific,
the administration of exogenous gonadotropins. She receivadiddlebush, NJ) with a triple-bandpass filter to visualize
leuprolide acetate beginning in the midluteal phase of thé&pectrum Green, Spectrum Orange, and Spectrum Aqua
menstrual cycle before stimulation. This was followed by thesimultaneously, and the image was recorded with an image
administration of three ampules of gonadotropins beginningnalysis system (Metasystems, Belmont, MA).

on cycle day 2.

The dosages were adjusted based on her response using RESULTS
established criteria; they generally were decreased when the
lead follicles were>14 mm in maximum diameter. The
criteria for hCG administration were the presence=

Table 1 shows the results of PGD of the first polar bodies
analyzed. Of the 38 oocytes retrieved, 5 were immature and
follicles of 18-20 mm in maximum diameter or a single 1 was atretic. Of the remaining 32 mature oocytes, the results

follicle of =20 mm in diameter. Oocyte retrievals were done©f fluorescence in situ hybridization were available for 25

transvaginally under ultrasonography. All visible follicles Polar bodies. Eleven were unbalanced, 10 were normal (8
were aspirated. fertilized), and 4 were balanced (3 fertilized). One polar

) ) ) body was lost and the chromosomes were too compacted in
Six hours or less after oocyte retrieval, the first polary,a gihers to produce clear results.

bodies from fresh metaphase Il oocytes were biopsied by

partial zona dissection in an area immediately in front of the ©On day 3 of development, 2 normal embryos were trans-
polar body. A microneedle with an inner diameter of A% fer_red. Four normal and 3 balanced embryos were fro;en
and a tip beveled at 45 degrees was used to penetrate tH&ING the one-step cryopreservation method (4). The patient
opening in the zona and draw out the polar body by suctionhad an initial3-hCG level of 10 mIU/mL_that increased to a
Polar body fixation was performed as described previousiynaximum of 18 miU/mL and then declined to zero.

(1), without modification. The embryos then were cultured in  Four months later, the patient elected to undergo a frozen-
S1 medium (Scandinavian IVF Science, Gothenborg, Swethawed ET cycle. All her frozen embryos were thawed; only
den) under mineral oil at 37°C and 5% ¢ air for 3 days.  two survived, a normal three-cell embryo with two intact
Embryo transfers were performed on the afternoon of theells, and a balanced four-cell embryo with three intact cells.
third day after retrieval. These two embryos were transferred, and one implanted.

The fixed polar bodies were taken by airplane to Thelhe patient delivered a normal (46,XX) baby.
Institute for Reproductive Medicine and Science at Saint
Barnabas Medical Center in Livingston, New Jersey for DISCUSSION
analysis according to previously published protocols (1). In o ) ) .
brief, 1 uL of whole chromosome painting (WCP) probe ~ Our findings in this case support those of a previous
specific for chromosome 14 labeled in Spectrum Green (vyreport (3) in which freezing and thawing of biopsied em-
sis), 1L of WCP probe specific for chromosome 21 labelegPryos resulted in a low survival rate. H_owever, this should
in Spectrum Orange (Vysis), and /2L of locus-specific Nt be a deterrent to the cryopreservation of extra chromo-
probe for chromosome 21 labeled in Spectrum Aqua (VysisfOmally normal embryos because the embryos that do sur-
were concentrated to a volume of 3L and mixed with 7  Vive are able to implant.
uL of WCP hybridization buffer (Vysis, Downers, IL). This References
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