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This article discusses two competing conceptualisations of the relinquishment
of unused cryopreserved embryos for family building, as either ‘embryo
donation’ or ‘embryo adoption’. The evidence on how embryo relinquishment
is conceptualised, and the views, experiences, and perceptions of fertility
patients with unused cryopreserved embryos, are examined by reviewing 41
English-language research papers published between 1995 and 2010 located
by means of an extensive search of electronic databases and other sources.
The article then formulates proposals for a multi-model approach to embryo
relinquishment for family building that reflects individual choice and the
diversity of contemporary cultures and communities and facilitates access to
information about their genetic origins by individuals conceived as a result of
embryo relinquishment.

INTRODUCTION

The report on embryo relinquishment for family building published by
the American Society for Reproductive Medicine’s (ASRM) Ethics
Committee (2009) challenges the concept of ‘embryo adoption’, a
model akin to infant adoption. Instead, the ASRM endorses the
term ‘embryo donation’, a technical reproductive practice that sees
its end result as the production of a pregnancy – much the same as
sperm or oocyte donation. The debate between these contrasting
conceptualisations is more than a matter of semantics. Rather, it has
implications for both the conduct of the process and the nature of
future relationships between the parties involved. To address this
debate, this article has two central aims: first, to review empirical
evidence concerning the views and behaviour of fertility patients who
have unused cryopreserved embryos; and second, to consider the
© The Authors 2011. Published by Oxford University Press. All rights reserved. For Permissions,
please email: journals.permissions@oup.com.

Downloaded from lawfam.oxfordjournals.org at SWETS - Trusted Agent Gateway - OUP on July 29, 2011

ABSTRACT

ERIC BLYTH ET AL

261

DEVELOPMENT OF EMBR YO RELINQUISHMENT FOR FAMIL Y
BUILDING

Trounson et al (1983) first reported embryo relinquishment for family
building, the same year in which the first pregnancy from a previously
cryopreserved human embryo was reported (Trounson and Mohr,
1983) and a year prior to the first live human birth resulting from
embryo cryopreservation in March 1984 (Downing et al, 1985).
Restrictions on the number of embryos transferred in a single in vitro
fertilisation (IVF) treatment cycle (to reduce the risks associated with
multiple-embryo pregnancy and multiple births) combined with the
ability to successfully cryopreserve embryos mean that women can be
offered the opportunity to cryopreserve unused viable embryos for
implantation in a subsequent cycle. Consequently, following completion
of their own treatment, some women may have unused cryopreserved
embryos for which there are four disposition options, to:
(1) keep the embryos in store,
(2) allow them to be destroyed,
(3) make them available for research, or
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implications of this evidence for policy and practice regarding the
conceptualisation and organisation of embryo relinquishment. Based
on the review and analysis, we conclude that a multi-model approach to
embryo relinquishment for family building that takes into account the
diversity of contemporary societies and maximises choice for both
those with unused embryos, potential recipients, and individuals
conceived following embryo relinquishment is the most appropriate.
In this article, we use the neutral term ‘embryo relinquishment’
rather than either ‘embryo donation’ or ‘embryo adoption’ for our
own reference to the transfer of embryos from one couple to another
(or individual) for family building. We use the term ‘unused’ to avoid
negative connotations associated with other terms found in the
literature, such as ‘excess’, ‘left over’, ‘spare’, ‘surplus’ or ‘supernume–
rary’. Finally, we have also avoided using the term ‘embryo transfer’,
since this has an existing and different meaning within the context of
assisted reproductive technology.
The article outlines the development of embryo relinquishment,
and discusses the emergence of embryo ‘adoption’ as a discrete
concept. It then reviews published empirical studies exploring
disposition decisions of fertility patients who have stored cryopreserved
embryos and discusses how their conceptualisation of their embryos
can inform the establishment of family-building services utilising
embryo relinquishment.
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(4) r elinquish them to one or more couples or individuals using
reproductive technology for family building.
Relinquished embryos may be used for family building for the following
clinical conditions: where a couple are carriers of a genetic disease or a
chromosomal abnormality that may cause significant morbidity in the
child, or where – combined with severe male factor infertility – a woman is
experiencing premature or incipient menopause, or has not responded
to conventional ovarian stimulation (Söderström-Anttila et al, 2001).
However, they may also be utilised in other circumstances:

(2) w
 here pre-existing embryos may be more readily available than
donated oocytes,
(3) to avoid the more physically intrusive procedure for the recipient
of ovarian stimulation and oocyte retrieval associated with
conventional IVF,
(4) for economic reasons by avoiding the expense of conventional
infant adoption or an ovarian stimulation and oocyte retrieval cycle
(and – where donor payment is the norm – the cost of donated
gametes1), and
(5) where several embryos are available to provide recipient families
with the opportunity to have more than one child, all of whom will
be full genetic siblings to each other (and – at the same time – to
enable those relinquishing their embryos to avoid having full
genetic siblings of their children dispersed among several different
families).
While most users of relinquished embryos are likely to be heterosexual
couples, a single woman, a single man or individuals of either gender
in a same-sex relationship who use a gestational carrier may also use
relinquished embryos for family building.
Relinquishment of embryos for family building is one of the more
contentious forms of collaborative reproduction. As Table 1 below
illustrates, relinquishment of embryos for family building is expressly
forbidden in several jurisdictions, including those in which gamete
donation is permitted and, where legislation is absent, is less readily
available than gamete donation. The operation of both legislation and
professional guidelines suggests that lawmakers and practitioners in a
number of jurisdictions consider the practice to be qualitatively
different from, and more problematic than, gamete donation.
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(1) as an alternative to either sperm or oocyte donation by couples
when one partner has impaired fertility and the couple would
prefer their child not to be genetically related to either of them
so as to avoid misalignment in parent/child genetic relationships,
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Table 1. Statutes, regulation, and practice relating to gamete donation and embryo
relinquishment
Oocyte
donation

Embryo
relinquishment

32
10
8

35
13
2

22
22
5

25
11
3

24
10
5

22
12
5

20
11

19
12

12
19

Source: Jones et al (2010: 44).
Note: Respondent for one jurisdiction with legislation unsure of the legal position regarding
embryo relinquishment.

The extent to which embryo relinquishment is practised, even where
it is permitted, is difficult to ascertain. For example, in the USA, of the
430 fertility clinics reporting to the Centers for Disease Control and
Prevention (CDC) in 2007 (the most recent year for which data are
available), 67% offered ‘donor embryo’ services. However, the CDC
data indicate neither the number of clinics that actually perform the
service, the prevalence of uptake, nor the number of infants conceived
as a result of embryo relinquishment (CDC, 2009). Kingsberg et al.’s
(2000) survey of US fertility clinics revealed a significant discrepancy
between the offer and provision of donor embryo services. Seventyeight (72%) responding clinics offered a service, but only 37% had
actually undertaken it. In a later national survey of 341 clinics, to which
217 (64%) responded, Gurmankinn et al (2004) reported that 158
(76%) offered ‘donor embryo’ services. However, this study does not
report on service provision. A year later, Hurwitz et al (2005), surveyed
392 clinics, receiving a 64% response rate (252 clinics). Of these, 150
(60%) confirmed that they had undertaken embryo transfer with
relinquished embryos, suggesting that more clinics than previously
reported were actually providing the service, although almost two
thirds had performed no more than ten such procedures. Finally,
Hammond et al (2009) reported a more recent, but less systematic,
study in which representatives of 56 clinics attending a third-partyreproduction symposium were polled regarding embryo relinquishment
services. Twenty-three (41%) claimed to currently offer a programme
and 10 were considering doing so. Further evidence of the availability
of embryo relinquishment services is revealed through the reporting
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Jurisdictions governed by statute (n = 105)
Permitted
Prohibited
Not mentioned
Jurisdictions operating under guidelines (n = 39)
Permitted
Prohibited
Not mentioned
Jurisdictions with neither legislation nor
guidelines (n = 31)
Practiced
Not practiced

Sperm
donation
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mechanism operated by Centers for Disease Protection and Control
under the Fertility Clinic Success Rate and Certification Act 1992. Table 2
shows that half of the centres filing reports in 1998 offered donor
embryo services and two-thirds did so in 2007. However, as with the
previously cited sources, the prevalence of the practice is not indicated.
Because embryo relinquishment is recorded even less rigorously in
some other jurisdictions, little systematic evidence is available regarding
its prevalence or outcomes.

Table 2. US fertility centers offering donor embryo services 1998–2007 (% of total filing annual
reports to CDC)
1999

2000

2001

2002

2003

2004

2005

2007

2007

50

51

54

58

60

64

64

65

65

67

Source: Centers for Disease Control and Protection (2010).

EMBRYO ADOPTION – THE CONCEPT

The concept embryo adoption was initiated in 1997 by Nightlight
Christian Adoptions, a California-based infant adoption agency, which
launched Snowflakes® Embryo Adoption Program. Nightlight had
become aware of the existence of unused cryopreserved embryos in
the UK that were to be destroyed upon expiry of the statutory storage
limit, and of large numbers of cryopreserved embryos in the USA that –
unlike in the UK – were under no threat of destruction, but for
which plans for their disposition seemed uncertain. At the same time,
a Nightlight client undergoing fertility treatment was offered an
anonymously relinquished embryo by her fertility clinic. However, she
was interested in doing so only if she knew the identity of the genetic
parents and the process could be handled like an infant adoption.
In the absence of such a service, Nightlight subsequently created an
‘adoption programme’ for embryos, Snowflakes® (Nightlight Christian
Adoptions, personal communication 22 May 2006). The concept of
embryo adoption received a boost in 2002 by means of significant
federal government funding to promote ‘public awareness campaigns
on embryo adoption’ (Federal Register, 2002), which raised considerable,
albeit controversial, public exposure and debate. By 2010, the federal
administration had disbursed a total of $17,489,000 to several agencies
under this programme (Office of Population Affairs, 2010). Currently,
seven agencies in the USA are reported as offering embryo adoption
services (Embryoadoption.org, 2010). As far as we are aware, currently
no embryo adoption agencies operate outside the USA, although a
newly instituted agency, Beginnings Family Services (2010), that draws
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on the embryo adoption approach, has begun operations in Canada.
The dominance of Snowflakes® in this field of family building may be
gauged by its penetration of contemporary American lexicology, with
Glowka et al (2007) citing ‘Snowflake’, ‘snowflake baby’, ‘Snowflakes
baby’, ‘snowflake child’ as descriptors for a child resulting from the in
utero transplantation of a cryopreserved embryo.
Key elements of the embryo adoption model include:
(1) provision of counselling for relinquishing couples,
(2) the ability of relinquishing couples to select and meet potential
recipient(s) of their embryo(s) in advance of the transfer of the
embryo(s),

(4) the ability of relinquishing couples and recipients to agree on
arrangements for future information exchange and contact.
As of 27 April 2010, Snowflakes® had ‘matched 441 genetic families
(with ~3,234 embryos) with 302 adopting families. There are 223
Snowflakes children and 14 adopting families are currently expecting
19 babies’ (Snowflakes®, 2010). While Snowflakes® is an explicitly
Christian organisation, it works with ‘families from all religious
backgrounds. We need all types of families to meet the various adopting
and genetic parents’ criteria’ (Snowflakes®, 2010). Existing studies
of embryo relinquishment have provided little detail as regards the
criteria used by relinquishing couples to determine who will receive
their embryo(s). However, Paul et al’s (2010: 264) research of embryo
relinquishment via a Christian embryo adoption agency showed that
relinquishing couples considered a diverse range of factors for selecting
recipients for their embryos:
For many, these included religious, racial/ethnic and physical similarity,
marital status, sexual orientation, health, and socioeconomic status of the
recipients, the availability of extended family and options for future contact
with recipients.

In particular, relinquishing couples did not necessarily look for their
own religious beliefs to be shared by their recipients.
Opposition to the concept of embryo adoption is evident not only
from within the fertility industry, as noted at the outset of this article,
but also from other commentators as well as infant adoption
stakeholders. As an example of the former, Crockin (2005) has
expressed concern about ‘language creep’ designed to elevate to
‘constitutionally protected personhood’ the status of embryos in public
perceptions – ‘part of a thinly disguised anti-choice agenda and an
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(3) c ompletion of a home study (including both education and
counselling) and screening of potential recipient(s), and
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all-out cultural war on modern reproductive medicine, stem cell research,
and personal choice’. Freundlich (2002: 2), expressed infant adoption
concerns that a focus on embryo adoption diverts attention from
existing children who need families, thus ‘diminish[ing] the reality of
the lives of actual children who are in residential care and require a
family’ and scepticism of what she perceives as unwarranted
confidence in the competence of community and faith-based embryo
adoption agencies and medical personnel to provide the necessary
high-quality and professional services that underlie federal
government support.

Using the terms ‘embryo donation’, ‘embryo adoption’, ‘embryo
disposition’, and ‘embryo disposal’, relevant existing research was
identified from the following electronic databases: CINAHL, Ingenta
Connect, ISI Web of Knowledge, JSTOR, Medline, PsycINFO, Pubmed,
Science Direct, Scopus, Swetswise and Wiley InterScience, and from
references cited in primary sources. The search yielded 41 English
language studies published between 1995 and 2010 relating to
disposition decisions regarding unused embryos and which have
included the possibility of relinquishment for family building.
These studies, undertaken in Australia, Belgium, Brazil, Canada,
Denmark, France, Germany, Italy, Spain, Switzerland, UK, and USA,
used both quantitative and qualitative methodologies to study
disposition intentions and/or decisions, as well as retrospective clinical
reviews of patients’ disposition decisions. Some of the latter include
data that allow comparison of disposition intentions recorded at
the outset of treatment with actual disposition decisions. Four key
phenomena have consistently emerged from the empirical research:
(1) couples with unused embryos find the disposition decision an
emotionally difficult one,
(2) relinquishment to other couples for family building is frequently
the least-favoured disposition option,
(3) couples who initially indicate an intention to relinquish unused
embryos to another couple for family building frequently change their
mind when faced with the reality of making a disposition decision –
especially if they have been successful in conceiving a child, and
(4) i ndividuals’ and couples’ conceptualisation of their embryos
underlies their eventual disposition decisions, although in
contradictory ways.
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The emotional difficulty experienced by patients in deciding on disposition
has been reported in several studies (de Lacey, 2005; Fuscaldo et al,
2007; Hammarberg and Tinney, 2006; McMahon et al, 2000; 2003;
McMahon and Saunders, 2009; Nachtigall et al, 2005; Newton et al,
2003; Oke et al, 1998). One significant feature of all reported studies is
the relatively low response rates achieved. It has been speculated that
low response, and the widely reported parallel phenomenon of clinics
losing contact with patients who have stored cryopreserved embryos,
are indicative of the difficulty in making embryo disposition decisions
and patients’ preference to avoid making them (Brzyski et al, 2000;
Dawson, 1997; de Lacey, 2007a). However, Provoost et al (2010) offered
an alternative explanation. Since some patients liken cryopreserved
embryos to frozen food, the apparent abandonment of stored embryos
may, at least in part, result from patients’ assumptions that their
embryos have passed their ‘use by’ date, are, therefore, of no use for
any purpose, and so no useful decision is either required or can be
made.
Table 3 provides summary data from reviewed empirical studies
providing quantitative data regarding disposition decisions. These
illustrate that relinquishment of embryos for family building is frequently –
although not invariably – the least-favoured alternative chosen by couples
with unused embryos, and is actually chosen by few couples.
Reported intentions are different than actual behaviour relative to
relinquishment. While some researchers (eg, Bangsbøll et al, 2004;
Laruelle and Englert, 1995; Lyerly et al, 2006; Mohler-Kuo Zellweger et
al, 2009), indicated moderately high levels of support for relinquishment
among those with unused embryos in principle (29%, 39%, 28%, and
52%, respectively), most reports indicate that fewer than 10% of
patients with unused embryos actually relinquish them to other couples
for family building.
How the embryo is conceptualised is a major determining factor in the
decision relative to relinquishment for family building. For most
couples, their personalised conceptualisations of their unused embryos
have more salience in regard to their disposition decision than abstract
philosophical or religious beliefs about the intrinsic sanctity of embryos
per se (Bangsbøll et al, 2004; Burton and Sanders, 2004; de Lacey, 2005,
2007b; Fuscaldo et al, 2007; Hammarberg and Tinney, 2006; Klipstein
et al, 2001; Laruelle and Englert, 1995; Lyerly et al, 2006, 2010;
McMahon et al, 2000, 2003; McMahon and Saunders, 2009; Melamed
et al, 2009; Mohler-Kuo et al, 2009; Nachtigall et al, 2005, 2009;
Newton et al, 2003, 2007; Oke et al, 1998; Provoost et al, 2009; 2010;
Van Voorhis et al, 1999; Zweifel et al, 2007).
Two key aspects impacting couples’ disposition decisions are their
perception of the embryos first as their ‘virtual’ or ‘future’ children
and second, were the embryos to become children, as the full genetic
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Table 3. IVF patients’ decisions regarding disposition of unused cryopreserved embryos
Authors, year of
publication

Nature of study

Disposition decisions

Laruelle and
Englert
(1995)

Belgium

Disposition decision recorded
during initial consultations
with 200 couples about to
undergo IVF.

Lornage et al
(2005)

France

Saunders et al
(1995)

Australia

Questionnaires sent to 145
couples with embryos in store
>12 months to compare initial
disposition intentions with
final decisions. Data reported
relate to 124 couples for
whom initial disposition
intentions are recorded
and for 136 couples for whom
final decisions are recorded.
NB there appears to be
some discrepancy in data in
this paper. Of the initial total
of 145 patients, ‘no
information’ was recorded
for 21 couples at initial
decision stage (n = 124).
However, ‘no information’
was recorded for only nine
couples in respect of the final
decision (n = 136). Therefore,
information is included for
124 patients in respect of
initial decisions, but for 136 in
respect of final decisions.
Written request for information
on disposition decision sent to
438 couples who had
undergone IVF and had
embryos in store 3–10 years.
In total, 229 responded (52%)

78 (39%), relinquishment;
24 (12%), donation and
experimentation; 38 (19%),
experimentation; 60 (30%),
discard.
Initial intentions: 58%, own
use; 1.6%, research; 25.8%,
relinquishment; 14.5%,
discard.
Actual decisions;
54%, own use; 7.4 %,
research; 17.6%,
relinquishment; 20.6%,
discard. Eight of the 32 couples
who initially planned
anonymous relinquishment
subsequently changed their
mind.

Syrop et al
(1995)

USA

In total, 200 patients with
cryopreserved embryos in
storage > 2 years asked about
dispositions decisions at the
end of the 2 year period.
Ninety-two responded
(46% response).

132, continued storage; 39
(17%), initially considered
relinquishment (of whom
only 8 [3.5%] decided to do
so; 11 discarded or donated
to research [4.8%], and 20
were unable to decide [8.7%])
NB unclear
what the remaining 58
respondents decided.
17 (18%), discard; 10
(11%), research; 18 (20%),
anonymous relinquishment;
47(51%), continued
storage.

(Table continues on next page)
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Table 3 (continued)
Location

Nature of study

Cooper (1996)

USA

Clinic follow-up of 107 couples
with embryos in storage for
>2 years to ascertain current
disposition decisions.
Eighty-five couples (79%)
responded.

Hounshell and
Chetkowski
(1996)

USA

Shelden et al
(1997)

USA

Oke et al (1998) Australia

Sehnert and
Chetkowski
(1998)

USA

Darlington and
Matson (1999)

Australia

Disposition decisions

48%, continued storage;
19%, own use; 13%,
research; 12%, discard; 4%,
transfer to another clinic;
5%, relinquishment
(four couples, two of
which subsequently
changed their minds).
During initial consultations,
‘many’ couples opt to
relinquish their unused
embryos but the study
showed a ‘dramatic change
of heart by most couples’
(page 205). But actual
numbers regarding initial
intentions are not provided.
Clinical review of disposition
71 (72%), own use; 17
decisions made by 83 couples
(17.4 %), discard; 4 (4.1%);
in respect of 98 cryopreserved
relinquishment; 6 (6.1%),
embryos in store for 5–7 years.
continued storage in absence
of disposition decision.
In consent form signed at time
of treatment 6/17 couples
who discarded had indicated
relinquishment in the event
of death of the partners.
Retrospective analysis of
62%, own use; 113 (3.1%),
disposition decisions made
transferred to other centres;
by 576 patients with 3,665
124 (3.3%), donated for
cryopreserved embryos in a
research; 26 (0.7%),
single centre between January
discard; 33, lost contact;
1988 to December 1996.
1,149, continued storage.
Registered letter sent to >400
5%, relinquishment; 50%,
couples with embryos in store
discard; 5%, continued
5–10 years to ascertain
storage; 30%, no reply/
disposition decision. Analysis
untraceable/could not make
based on 104 questionnaires
a decision; 10%, own use;
and 50 counselling interviews.
5, private burial of embryos
(NB #, not percentage).
Retrospective review undertaken 52 (55.3%), own use; 26
of embryo disposition
(27.7%), continued storage;
decisions made by 89 couples
5 (5.3%), discard; 11
and single women with embryos
(11.7%), relinquishment.
in storage on average 30 months
since treatment cycle.
Letter sent to 170 patients with
96 (62%), continued storage;
cryopreserved embryos in
10 (6.5%), relinquishment;
store following IVF to remind
14 (11.6%), own use; 32
them of the 3 year statutory
(20.8%), discard; 2(1.3%),
storage period and to enquire
export.
about disposition decision.
Responses received from 154
patients (91%).
(Table continues on next page)
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Table 3 (continued)

Authors, year of
publication

Nature of study

Disposition decisions

USA

Correspondence with 365
IVF patients with embryos
cryopreserved >2 years to
determine disposition
intentions. Seems like 100%
response rate.

McMahon et al
(2000)

Australia

Oghoetuoma
et al (2000)

UK

Interviews with 75 mothers
with at least one child aged
5 years following IVF and with
cryopreserved embryos in
storage to ascertain
disposition decision.
Letter sent to 359 IVF patients
with embryos in store > 5
years at a private clinic (160)
and an NHS hospital (199) to
ascertain disposition decisions
at completion of statutory
storage period. In total, 182
patients responded – 48 from
private clinic (30%) and 134
from NHS hospital (67%).

Brzyski et al
(2001)

USA

Review of embryo disposition
decision of 11 patients with
unused embryos expressing
interest in relinquishment.

Klipstein et al
(2001)

USA

Retrospective chart review of
385 couples’ disposition
decisions in the event of
divorce or death of one or
both partners made when
undergoing first IVF cycle to
ascertain gender differences.

40 (11%), anonymous
relinquishment; 2 (1%),
relinquishment to known
recipient; 161 (44%),
continue storage; 125
(34%), discard; 37 (10%),
research.
Of the 25 participants who
had already used at least
some of their stored
embryos: 18, own use; 3,
anonymous relinquishment;
2, research; 3, discard.
Private clinic: 10%,
continued storage; 38%,
discard; 21%, research;
23%, relinquishment;
8%, continued storage +
own use
NHS hospital:
43%, continued storage;
26%, discard; 21%,
research; 7%,
relinquishment; 3%,
continued storage +
own use.
3, discard; 1, no decision; 4,
relinquishment; 3, in process
of relinquishment.
Embryos of all 7 relinquishing
patients created using donor
oocyte.
In the event of death of the
female: 22%,
relinquishment; 59%,
discard; 18%, use by
male’s new partner; in
the event of death of the
male: 9%, relinquishment;
32%, discard; 58%, use
by female; in the event of
death of both partners:
35%, relinquishment;
64%, discard; in the event of
divorce: 17%,
relinquishment; 58%,
discard; 22%, use by
female; 1%, use by male’s
new partner.
(Table continues on next page)
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Table 3 (continued)
Authors, year of
publication

Nature of study

Disposition decisions

Klock et al
(2001)

USA

Study of 91 couples who had
had IVF but were not still in
treatment and had embryos
in store after the 3 year
storage deadline to ascertain
disposition decisions. 52
couples responded (57%).

Moutel et al
(2002)

France

Retrospective analysis of
quantitative data collected
by 17 storage centres over a
5-year period and qualitative
study regarding the fate of
cryopreserved embryos.

Boada et al
(2003)

Spain

Written questionnaire sent to
312 couples with frozen
embryos in current cycle
to enquire about disposition
decision; 155 responses
(48.6%). In Spain neither
donation for research nor
destruction are permitted.

17 (33%), discard; 7
(13%), relinquishment;
5 (10%), research; 15
(29%), continued storage;
6 (12%), own use; 2 (4%),
unable to make a decision.
Current disposition
decision compared to
earlier planned disposition
decision for 41 couples.
Only 12 (29%) maintained
their initial disposition
choice: 13/22 couples
initially opting for
discard now wished to use
or donate their embryos
[NB authors do
not distinguish between
use and donation]9/11
couples initially opting for
relinquishment no longer
wished to do so (2, own
use; 2, discard; 3, continued
storage; 2, research)
7/8 couples
initially opting for research
decided to use them or to
discard them.
51% of couples with
cryopreserved
embryos untraceable;
23.6%, continuing
storage; 12%, donation
to medical research; 9.1%,
relinquishment; 7.2%, no
information.
120 (77.4%), own use;
16 (10.3%), own use or
relinquishment; 10
(6.5%), relinquishment;
6 (3.9%), declined own use
or relinquishment; 3 (1.9%),
disagreement between
couple.
(Table continues on next page)
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Table 3 (continued)

Authors, year of
publication

Nature of study

Disposition decisions

Hoffman et al
(2003)

USA

Nationwide survey of all 430
ART practices in US in
January-April 2002. Responses
from 340 clinics; 90 practices
did not respond and unstated
number of clinics indicating
that they did not store
embryos – 85% response
rate - 396,526 embryos in
store as of April 2002.

Kovacs et al
(2003)

Australia

McMahon et al
(2003)

Australia

Newton et al
(2003)

Canada

Retrospective audit of
disposition decisions made
by 1,246 couples with
cryopreserved embryos over
a period of 11.5 years.
Subgroup of 596 couples
storing embryos following
legislative change in 1998 to
limit embryo storage to
5 years maximum.
Questionnaire sent to 509
couples with embryos in store
3 months to 12 years to
ascertain attitudes towards
donation of embryos for
research; 152 women (30%)
and 123 male partners (24%)
responded.
Postal questionnaire to ascertain
IVF patients’ reasons for not
claiming unused embryos in
store for 3–8 years and their
attitudes towards
relinquishment. Fifty-one
couples from an initial pool
of 105 were successfully
located. Forty-one agreed to
participate – 36 women and
31 men returned
questionnaires (68%).

349,830 (88.2%), own use;
8,840 (2.2%), discard; 11,238
(2.8%), donation to research;
752 (0.19%), quality
assurance; 9,225 (2.3%),
relinquishment; 13,878
(3.5%), other (13 different
categories – eg, lost contact
with patient, patient died,
embryo abandoned, waiting
for shipment out, donate
to research or relinquish,
embryology training, waiting
7 years to discard, wishes not
specified on permit/no
permit, divorce of parties –
awaiting final decision,
awaiting transfer to long-term
storage).
89.5%, discard; 10%,
relinquishment;
NB of the subgroup; 88%,
discard; 1%, undecided;
11%, relinquishment.

80%, ‘inclined to think of
embryo as a potential child’
(51% – definitely); 10%,
probably donate to research;
34%, possibly donate to
research; 56%, very unlikely
to donate to research.
Success in achieving family
goals the major reason
for not claiming stored
embryos
73%, moderately
or completely agreed
with relinquishment;
12%, ‘definitely consider’
relinquishment if
programme available; 18%,
might consider conditional
relinquishment (ability
to exercise some choice
in respect of potential
recipients).
(Table continues on next page)
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Table 3 (continued)
Authors, year of
publication

Nature of study

Disposition decisions

Bangsbøll et al
(2004)

Denmark

Levels of agreement to
concept of: 60%, donation
for infertility research;
57%, donation for stem
cell research; 49%,
donation for stem
cell treatment; 29%,
relinquishment.

Burton and
Sanders
(2004)

Australia

Cattoli et al
(2004)

Italy

Elford (2004)

Canada

Questionnaire sent to 284
couples who had IVF/ICSI
whose cryopreserved embryos
were destroyed because the
cryopreservation period
exceeded the legislative limit
of 24 months to ascertain
reasons for not using embryos
and their attitudes towards
potential embryo donation
for specific purposes. 207
couples responded (74%).
Anonymous questionnaire sent
to 235 couples who had
embryos in storage for
between 9 and 38 months to
ascertain attitudes to embryo
donation for research; 126
couples responded (57%).
Letter sent to 855 couples with
cryopreserved embryos who
had been out of contact with
clinic for >2 years to enquire
about disposition decision.
612 responded (72%).
Retrospective case review of
disposition outcomes of 782
cryopreservation cases with
embryos stored for between
1 and 11 years.
Interviews with 12 couples and
9 women who had initially
agreed to relinquish their
embryos at the
commencement of IVF, but
who subsequently discarded
them following treatment,
6–17 months following
embryo disposal.

de Lacey (2005) Australia

Nachtigall et al
(2005)

USA

Ethnographic qualitative
interview with 58 couples
who had conceived using a
donor egg and who had at
least one embryo in storage.

29%, research to improve
IVF; 27%, stem cell
research; 15%,
relinquishment.

34.2%, discard; 42.7%,
extend storage;
12.3%, embryo transfer;
2.6%, research; 8.3%,
relinquishment.
60%, own use; 26%, extend
storage; 8%, discard; 5%,
research; 1%, anonymous
relinquishment.
Initial decision to relinquish
embryos described as an
‘idealistic plan’ rather
than a ‘purposeful
decision’. Change of
disposition decision due to
a change in (i)
circumstances from a
childless couple to parents
and (ii) symbolism of the
embryo from representing
a chance to become
pregnant to representing
a ‘virtual’ child and embryo
relinquishment as child
relinquishment.
72% had not reached a
disposition decision. Of the
16 couples reaching and
acting upon a disposition
decision: 2, own use;
7, research; 5, discard;
2, relinquishment.
(Table continues on next page)
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Table 3 (continued)

Authors, year of
publication
Lyerly et al
(2006)

Nature of study

Disposition decisions

USA

Semi-structured in-depth
interviews with 53 individuals
(31 women, 8 men, 7 couples)
participating in IVF
programmes, at four stages in
IVF – those who had: (i) not
yet undergone IVF or were
early in the IVF process – no
pregnancy (5 individuals/
couples); (ii) undergone IVF
and had achieved pregnancy
with fresh or frozen embryos
(21 individuals/couples);
(iii) undergone IVF and
had not achieved pregnancy
(13 individuals/couples);
(iv) embryos in storage
>5 years (7 individuals/
couples).
Interviews with 33 patients
(9 women and 12 couples)
who discarded embryos and
15 (7 women and 4 couples)
who relinquished embryos.

33 individuals/couples
(68%) expected to use
some embryos for own use;
18 (39%), willing to donate
for research; 13 (28%),
willing to relinquish; 4
(8%), willing to discard; 16
(34%), undecided.

de Lacey (2007b) Australia

Fuscaldo et al
(2007)

Australia

Individual, couple, or group
interview with 42 people
(9 male-female couples,
2 men, and 22 women) who
had completed IVF treatment
and had cryopreserved
embryos approaching the
legal storage limit of 5 years.

‘Adoption’, ‘tissue donation’,
and ‘pregnancy termination’
metaphors influential
in disposition decisions.
Participants discarding
embryos emphasised
adoption metaphor, while
relinquishing participants
emphasised pregnancy
termination. Each group’s
decision was driven by
consideration of the leastacceptable option.
Four main reasons given
for deciding against
relinquishment: (i) belief
held by many participants
that child resulting from
relinquishment would
still be ‘my child’, and
also ‘belong to my whole
family’; (ii) strong
emotional tie with
any children born as
result of relinquishment;
(iii) responsibilities to
children born as result
of relinquishment; (iv)
concern about future
welfare of children born
from relinquishment –
including how child might
be raised and by whom.
(Table continues on next page)
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Table 3 (continued)
Authors, year of
publication

Nature of study

Disposition decisions

Canada

Initial disposition decision:
35 (24%), discard; 94 (65%),
research; 15 (10%), no
decision; final disposition
decision: 64 (45.1%), discard;
47 (33.1%), research; 18
(12.7%), relinquishment; 15
(10.6%), continue storage.

Zweifel et al
(2007)

USA

Exercise to contact 232 couples
who had undergone IVF
and had not returned for
cryopreserved embryos in
store for over 5 years to
examine changes in embryo
disposition preferences and
the relevance of a two-stage
process for obtaining consent;
209 couples (90%) were
located and a current mailing
address was confirmed. Two
couples provided a telephone
directive requesting
continued storage. Of the
remaining 207couples, 142
provided an updated
directive (69% response rate).
Qualitative and quantitative
interview with 45 couples
donating embryos to stem
cell research following IVF
treatment to assess
information needs and
decision making.

20% of embryos created
with donor gametes; 53% of
respondents viewed embryos
as ‘completely different’ from
children (5% as ‘identical’
and 42% as ‘somewhere
in between’); 31% and 27%
considered embryo donation
‘identical’’ to organ and blood
donation, respectively (and
24% and 29% respectively as
‘completely different’”);
49% uncomfortable with idea
of having ‘unknown genetic
children somewhere in the
world’; 22% concerned about
having unidentified biological
siblings to their own children
and potential complications,
eg consanguinity; 22% felt
discomfort at the thought of
someone else raising their
biological child;
9% initially wished to
anonymously relinquish
embryos , but donated to
stem cell research instead
after learning that there was
an insufficient number of
embryos to relinquish.
(Table continues on next page)
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Table 3 (continued)

Authors, year of
publication
McMahon and
Saunders
(2009)

Mohler-Kuo
et al (2009)

Provoost et al
(2009)

Australia

Nature of study

Anonymous postal
questionnaire sent to 283
couples with cryopreserved
embryos in storage for 3 or more
years to ascertain (i) intention
to relinquish embryos for family
building; (ii) attitudes toward
conditional relinquishment;
(iii) extent to which conditional
relinquishment would influence
decision making; 99 women
(35%) and 66 male partners
(23%) responded.
Brazil
Interviews with 22/50 female
patients who had undergone
successful IVF cycles, and had
cryopreserved embryos in
storage 6 months and 3 years
to explore the disposition
decision-making process,
seeking views on options for
the embryos’ destination, and
the factors that influence these
decisions (44% response).
Switzerland Questionnaire to 888 couples
with at least one embryo in
store (and who potentially
had to make disposition
decision in the near future)
to ascertain attitudes toward
embryo disposition and views
on the status of the embryo;
responses from 458 men
(52%) and 468 women (53%).
Belgium
Semi-structured interviews with
seven couples and 11 female
patients at varying stages of
IVF/ ICSI to ascertain
patients’ perceptions of their
embryos and to investigate
relationship between
patients’ narratives and
disposition preferences.

Disposition decisions
4%, likely to relinquish; 48%,
thought providers should
be able to specify
characteristics of recipients;
41%, more likely to
relinquish under
conditional relinquishment
arrangement.

Options chosen for frozen
embryos (22 patients to
29 answers): 9 (31.1%),
continued storage;
9 (31.1%), research; 7
(24.1%), discard; 3 (10.3%),
relinquishment; 1 (3.4%),
unable to make decision;
NB each participant
able to give more than one
response.
52% supported concept of
relinquishment (although
illegal in Switzerland).

All but two participants
spontaneously considered
embryo disposition options
as a two-stage decision
sequence: (i)
relinquishment – presence
of the themes ‘genetic
link’ and ‘symbol of the
relationship’ linked with
clear reluctance to
relinquish; (ii) options of
donation for research and
discarding considered. At this
stage, participants’
confidence in medical
science and the instrumental
value they attached to the
embryo were related to their
decisions.
(Table continues on next page)
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Table 3 (continued)
Authors, year of
publication

Location

Lanzendorf et al USA
(2010)

USA

Nachtigall et al
(2010)[NB
Nachtigall
et al (2009)
earlier report
of same study]

USA

Paul et al
(2010)

USA

Disposition decisions

Retrospective review of
patient records involving
149 embryo disposition
requests to discontinue
storage.
Self-administered questionnaire
sent to 2210 patients with
cryopreserved embryos in
storage to ascertain
disposition intentions. 1,020
patients responded (46%).

38%, discard; 59%, research;
3%, relinquishment (four
to known recipient; two to
anonymous recipient).

Series of three qualitative
interviews with 110 women
and 74 men from 106 families
who had children following
IVF and had stored embryos
for average of 5 years and
about which they had not
made a disposition decision
at the time of recruitment.
Semi-structured email
interviews with 18 couples
and 7 wives who had
relinquished embryos via an
embryo adoption agency.

54%, very likely to use
embryos for own use;
21%, very likely to donate
for research; 6%, very likely
to discard; 7%, very likely
to relinquish; 4%, very likely
to store indefinitely; 7%,
very likely to place embryos
in woman’s body at infertile
time; 7%, very likely to hold
disposal ceremony.
By the end of the study:
26 families (24%), extend
storage indefinitely; 42
(39%), research; 6
(6%), own use; 7 (7%),
relinquishment; 3 (3%),
discard; 22 families
(21%) still had not made a
disposition decision.
Dominant findings relating
to disposition decision
included: unwillingness
to destroy potential child/
sibling to existing children;
responsibility for future care
of child conceived following
embryo relinquishment;
least worse option.

siblings of their children. However, where a disposition decision has to
be made, such conceptualisations impact parental disposition decision
in one of two contradictory ways:
(1) many couples who perceive their embryos as their virtual or future
children or who have conceived children themselves appear less likely
to consider relinquishing unused embryos to facilitate the building
of someone else’s family – a decision they liken to relinquishment of
a child for adoption (see de Lacey, 2005; McMahon and Saunders,
2009; Melamed et al, 2009; Nachtigall et al, 2009; Roberts, 2007;
Zweifel et al, 2007). Personalised conceptualisations of embryos
have been identified as associated with a constellation of key factors
that contra-indicate relinquishment for family building:
(a) the inconceivability of giving their own kin to another family,
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(b) p
 erceived responsibility for the future well-being of their
embryo(s) – including concerns about the adequacy or
suitability of alternative caretakers,
(c) concerns relative to lack of knowledge about any children born
from the relinquished embryos and lack of involvement in their
life,
(d) concerns regarding the separation of their own children from
full genetic siblings reared in another family, and
(e) fears associated with future contact between siblings and
establishment of a romantic relationship with each other in
ignorance of their genetic relationship.

Newton et al. (2003: 883) found that patients most likely to relinquish
embryos held views ‘more congruent with a model of ‘embryo adoption’
than with a model of traditional medical donation’ (ie, perceptions
relating to the future welfare of their embryos, including concerns that
they were going to ‘suitable’ recipients and that any child born would
be well cared for).

D I S C U S S I O N : A S U G G E S T E D M U LT I - M O D E L A P P R O A C H T O
EMBRYO RELINQUISHMENT

The ASRM’s endorsement of a ‘one-size fits all’ model of embryo
relinquishment that equates it with (its own version of) gamete
donation appears to us an oversimplification of what is conceptually
complex, perpetuating a profession-dominated service ethic that pays
scant regard to patient-centred care (Little et al, 2001; Mead and Bower,
2002; Ontario Medical Association, 2010; Stewart, 2001). The exclusive
use of the model of gamete donation promoted by the ASRM fails to
acknowledge the perceptions and motivations of the creators of the
embryo as key differentiators between gamete donation and embryo
relinquishment. In the case of sperm and oocyte donation, donors’
participation from the outset is predicated on their intention to assist
the family-building efforts of someone else, and not to engage in their
own parental project. Contrarily, embryos available for relinquishment
are the by-product of a determined parental project on the part of
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(2) Contrarily, Elford et al (2004) describe the decision of 11 couples
in their study to anonymously relinquish their embryos as being
based on a reluctance to discard what they considered to be their
‘unborn children’. Participants in Paul et al’s (2010) study who had
relinquished embryos via an embryo adoption agency perceived
their embryos as potential life, potential siblings to their own
children, to whom they felt compelled to give a chance of life – and
with whom they looked forward to future contact.
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Rather than preferring an anonymous, disinterested gift, typical of tissue
and organ donation, individuals in our study who were willing to consider
[embryo relinquishment], wanted to be part of a potential child’s life in terms
of providing information about themselves that might be important to the
child, and were more open to some form of future relationship with the child.

Similarly, de Lacey (2005), Fuscaldo and Savulescu (2005), Fuscaldo
et al. (2007), Kovacs et al. (2003), MacCallum (2009), McMahon and
Saunders (2009), and Nachtigall et al. (2010) proposed known, ‘open’,
or ‘directed’ embryo relinquishment more in line with some adoption
programmes, as a means of promoting embryo relinquishment through
‘metaphorically re-framing’ (de Lacey, 2005). However, de Lacey
observed that ‘discursively, embryo donation sits somewhere between
adoption and tissue donation. There is a need for further research to
explore the cultural meaning of relinquishing/donating an embryo
for gestation within a social context where genetic relationship is a
dominant discourse’ (de Lacey, 2005: 1668).
The concept of embryo adoption per se re-ignites previous debates
concerning the extent to which adoption – or at least the model of
‘stranger’ infant adoption practised in the West – can be applied to
gamete donation. A medical model of gamete transfer is focused
exclusively on achieving a pregnancy for the recipient in which the
relinquished tissue is perceived as no more than a ‘bundle of cells’
that is often transferred anonymously, the donor as having no
on-going interest in the outcome of her or his donation, and the
donor-conceived individual as a tabula rasa whose identity and sense
of being are shaped by the family in which he or she is raised.
Contrarily, a psychosocial model of gamete transfer locates it firmly as

Downloaded from lawfam.oxfordjournals.org at SWETS - Trusted Agent Gateway - OUP on July 29, 2011

those who created them, after which they could be faced with no ideal
final options, to destroy life or give away their own potential children to
someone else. This element situates the embryo in a different ‘place’
and kinship relationship for individuals relinquishing their embryos
than those who donate their gametes to others.
Underlying many concerns about terminology lie fears of elevating
the status of the embryo to personhood and the consequent risk of
entanglement in abortion politics – and which have been articulated
especially in the USA. However, it seems eminently possible that
practices and procedures to protect children who would not exist save
for collaborative reproductive efforts, such as embryo relinquishment,
can be promoted without at the same time affording embryos a high,
protected status that could adversely impact women’s right to choose
(Collard and Kashmeri, 2009). Indeed, the implications of the emerging
evidence regarding embryo relinquishment have not been lost on some
service providers and commentators. For example, Newton et al (2003:
883) acknowledge that:
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CONCLUSIONS

The reality is that both embryo donation and embryo adoption are
likely to continue to operate as alternative systems to facilitate the
relinquishment of unused embryos for family building. Despite a
steadily accumulating evidence base, this review has indicated that
ambiguous and contradictory elements remain as regards disposition
decision making warranting further systematic study, particularly in
diverse cultural contexts.
In our view, there is no compelling case to justify the pre-eminence of
a single model for embryo relinquishment. A dual or even multi-model
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a method of family building, in which donors may well have an interest
in the outcome of their donation (Crawshaw et al., 2007; Daniels et al.,
2005) and in which those who are donor conceived, much like
adopted people, have an interest in their genetic, as well as their
social, origins (Paul and Berger, 2007).
At the same time, for those experiencing fertility difficulties, adoption,
gamete donation, and embryo relinquishment may be perceived as
more or less interchangeable forms of family building, the route
actually followed as much a result of opportunity or serendipity as of
rational decision making. Within this context, at least some elements of
adoption policy and practice may be considered relevant to gamete
donation (Blyth et al, 2001; Crawshaw, 2002).
Indeed, the conventional model of gamete/embryo donation, in
which it is assumed that donors have no interest in the outcome of
their donation, that donor and recipient(s) and donor and offspring
will remain anonymous to each other, and that offspring will have
little information about the nature of their conception, or of their
donor or other genetic relatives is subject to increasing challenge,
based at least in part, on the experience of adoption. In some
jurisdictions, embryo relinquishment, sharing some elements of
‘embryo adoption’ practice, is accommodated within existing
provisions for gamete donation that enable offspring to access
identifying information about both their conception and genetic
relatives (Blyth and Frith, 2009). Elsewhere, in the absence of a
legislative mandate, some fertility clinics and service providers have
established donor programmes that facilitate information disclosure,
such as the Sperm Bank of California’s Identity Release® Program
(Sperm Bank of California, 2010). Additionally, families built using
donor conception have taken into their own hands the pursuit of
information exchange, most successfully exemplified by the internetbased Donor Sibling Registry that has helped connect more than
seven thousand half-siblings (and/or donors) (DSR, 2010).
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NOTES
1
While Jain and Missmer (2008) found that 56% of American female infertility patients
approved of the sale of embryos for family building, even in the USA where commercial
procurement of gametes is the norm, payment for embryos is rare: 95% of programmes responding
to Kingsberg et al (2000) study claimed not to offer financial compensation for embryo
relinquishment.
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system is preferable that takes account of the diversity of contemporary
societies, maximising choice for both those with unused embryos
and potential recipients – which a single model would invariably
restrict. The views of individuals with unused embryos indicate that
it is possible to conceive of unused embryos as ‘unborn children’
and as ‘unborn siblings’ of existing children and yet permit their
destruction or endorse a woman’s right to terminate a pregnancy,
thus avoiding adversely impacting women’s right to choose and
embroilment in abortion politics. The research evidence base suggests
that for the majority of couples in the sample populations, the key to
disposition decision making is their kinship relationship with their
embryo, rather than ideological or religious perceptions of the status
of the embryo per se. And while we have no wish to minimise
acknowledgement that such a choice is a hard choice, it is, nevertheless,
not an impossible choice. Thus, a ‘right-to-choose’ approach – the
right of relinquishing couples to dispose of unused embryos as they
see fit and the right of recipients to receive relinquished embryos for
family building that does not impact on others’ rights to choose –
seems to us the most appropriate way forward in principle for
maximising acceptable disposition options for otherwise unused
embryos.
However, there is in our view a clear merit inherent in the embryo
adoption model that does not apply to embryo donation in many
jurisdictions where it is practised. That is the explicit focus in the
former on considering the potential interests of the individual
conceived and especially where conception has resulted from the
involvement of a third party, rather than merely as a clinical
procedure designed to achieve a pregnancy. Some jurisdictions have
introduced provisions requiring account to be taken of the interests
of individuals conceived as a result of assisted reproductive
procedures (Blyth, 2007) and of the interests of individuals conceived
as a result of third party-assisted conception procedures in accessing
information about their biographical and genetic history (Blyth and
Frith, 2009). Universal application and extension of such measures
would go some way towards ensuring adequate protection of the
interests of those whose very existence results from assisted conception
procedures.

282

EMBRYO RELINQUISHMENT FOR FAMILY BUILDING

REFERENCES

Downloaded from lawfam.oxfordjournals.org at SWETS - Trusted Agent Gateway - OUP on July 29, 2011

Bangsbøll, S., Pinborg, A., Yding Anderson, C. and Nyboe Andersen, A. (2004) Patients’ attitudes
towards donation of surplus cryopreserved embryos for treatment or research’, Human
Reproduction 19, 2415–19.
Beginnings Family Services. ‘Embryo Donations Services’ http://www.beginnings.ca/embryo-donation/
our-services. (Accessed 2 December 2010)
Blyth, E. (2007) Conceptions of welfare’ in K. Horsey and H. Biggs (eds), Human Fertilisation and
Embryology: Reproducing Regulation, London: Routledge-Cavendish, 17–45.
Blyth, E., Crawshaw, M., Haase, J. and Speirs, J. (2001) The implications of adoption for donor
offspring following donor-assisted conception’, Child and Family Social Work 6, 295–304.
Blyth, E. and Frith, L. (2009) Donor-conceived people’s access to genetic and biographical history:
an analysis of provisions in different jurisdictions permitting disclosure of donor identity.
International Journal of Law’, Policy and the Family 23, 192–210.
Boada, M., Rodrigo, C., Veiga, A. and Barri, P. N. (2003) ‘The future of frozen embryos: couples’
points of view’, Human Reproduction 18, xviii68–69.
Brzyski, R., Binkley, P., Pierce, J. and Eddy, C. (2000) ‘Impact of implementation of an embryo
storage fee on embryo disposal activity’, Fertility and Sterility 74, 813–815.
Brzyski, R., Witz, C., Eddy, C., Pierce, J., Binkley, P. and Shenken, R. (2001) ‘Association between
donor gametes and choice of embryo donation for final disposition of cryopreserved embryos’,
Fertility and Sterility 76, S197–98.
Burton, P. and Sanders, K. (2004) ‘Patient attitudes to donation of embryos for research in
Western Australia’, Medical Journal of Australia 180, 559–61.
Cattoli, M., Borini, A. and Bonu, M. (2004) ‘Fate of stored embryos: our 10 years experience’,
European Journal of Obstetrics, Gynaecology and Reproductive Biology 1155, 516–18.
Centers for Disease Control and Prevention (CDC) (2009) Assisted Reproductive Technology
(ART) Report: National Summary 2007, Atlanta, GA: Centers for Disease Control and
Prevention. http://www.cdc.gov/ART/ART2007/index.htm (accessed 2 December 2010).
Centers for Disease Control and Protection (2010). National Summary Report. http://apps.nccd.
cdc.gov/ART/NationalSummaryReport.aspx (accessed 2 December 2010).
Collard, C. and Kashmeri, S. (2009). De embriones congelados a siempre familias: Ética del
parentesco y ética de la vida en la circulación de embriones entre las parejas donantes y las
adoptantes en el programa Snowflakes™ (From Frozen Embryos to Forever Families: Kinship
Ethics and Life Ethics in the Circulation of Embryos amongst Placing and Adopting Couples in
the Snowflakes™ Program)’, Revista de Antropologia Social 18, 43–65.
Cooper, S. (1996) ‘The destiny of supernumerary embryos?’, Fertility and Sterility 65, 205–6.
Crawshaw, M. (2002) ‘Lessons from a recent adoption study to identify some of the service needs
of, and issues for, donor offspring wanting to know about their donors’, Human Fertility 5, 6–12.
Crawshaw, M., Blyth, E. and Daniels, K. (2007) ‘Past semen donors’ views about the use of a
voluntary contact register’, Reproductive BioMedicine Online 14, 411–17.
Crockin, S. (2005) How Do You ‘Adopt’ a Frozen Egg? The Boston Globe December 4. http://
www.boston.com/news/globe/editorial_opinion/oped/articles/2005/12/04/how_do_you_
adopt_a_frozen_egg/ (accessed 2 December 2010).
Daniels, K., Blyth, E., Crawshaw, M. and Curson, R. (2005) ‘Previous semen donors and their views
regarding the sharing of information with offspring’, Human Reproduction 20, 1670–5.
Darlington, N. and Matson, P. (1999) ‘The fate of cryopreserved human embryos approaching
their legal limit of storage within a Western Australian in-vitro fertilization clinic’, Human
Reproduction 14, 2343–4.
Dawson, K. (1997) ‘The storage of human embryos’, Human Reproduction 12, 6.
de Lacey, S. (2005) ‘Parent identity and ‘virtual’ children: why patients discard rather than donate
unused embryos’, Human Reproduction 20, 1661–1669.
de Lacey, S. (2007a) ‘Patients’ attitudes to their embryos and their destiny: social conditioning?’
Best Practice and Research: Clinical Obstetrics and Gynaecology 21, 101–02.
de Lacey, S. (2007b) ‘Decisions for the fate of frozen embryos: fresh insights into patients’ thinking
and their rationales for donating or discarding embryos’, Human Reproduction 22, 1751–1758.
Donor Sibling Registry (DSR) (2010). ‘The Donor Sibling Registry: Educating, Connecting and
Supporting Donor Families’, http://www.donorsiblingregistry.com (accessed 2 December
2010).
Downing, B., Mohr, L., Trounson, A., Freeman, L. and Wood, C. (1985) ‘Birth after transfer of
cryopreserved embryos’, Medical Journal of Australia 142, 409–11.

ERIC BLYTH ET AL

283

Downloaded from lawfam.oxfordjournals.org at SWETS - Trusted Agent Gateway - OUP on July 29, 2011

Elford, K., Lawrence, C. and Leader, A. (2004) ‘Research implications of embryo cryopreservation
choices made by patients undergoing in vitro fertilization’, Fertility and Sterility 81, 1154–5.
Embryoadoption.org (2010) )Embryo Adoption Agencies. http://www.embryoadoption.org
/adoption_agencies/embryo_adoption_services_matrix.cfm?CFID=15118676&CFTOKEN=55
59631aaf35 c417–A6BF2847-2B3D-C3C9-49225495403E8139 (accessed 2 December 2010).
Ethics Committee of the American Society for Reproductive Medicine (2009). Defining embryo
donation’, Fertility and Sterility 92, 1818–19.
Federal Register (2002) ‘Embryo adoption; public awareness campaigns’, Federal Register 67, 48654–60.
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=2002_register&docid=0218826-filed.pdf (sccessed 2 December 2010).
Freundlich, M. (2002) ‘Embryo adoption: are we ready for this new frontier?’, Adoption Quarterly
(editorial) 6, 1–5.
Fuscaldo, G., Russell, S. and Gillam, L. (2007) ‘How to facilitate decisions about surplus embryos:
patients’ views’, Human Reproduction 22, 3129–38.
Fuscaldo, G. and Savulescu, J. (2005) ‘Spare embryos: 3000 reasons to rethink the significance of
genetic relatedness’, Reproductive Biomedicine Online 10, 164–8.
Glowka, W., Flemming, S., Fletcher, T., Gebel, B., Ledford, M., Lehto, L., Miller, G., Presley, S.,
Salter, M. and Barnhart, D. (2007) ‘Among the new words’, American Speech 82, 97–116.
Gurmankinn, A., Sisti, D. and Caplan, A. (2004) ‘Embryo disposal practices in IVF clinics in the
United States’, Politics and Life Sciences 22, 2–6.
Hammarberg, K. and Tinney, L. (2006) ‘Deciding the fate of supernumerary frozen embryos: a
survey of couples’ decisions and the factors influencing their choice’, Fertility and Sterility 86,
86–91.
Hammond, K., Steinkampf, M. and Cataldo, N. (2009) ‘Embryo donation in the USA: a 2008
practice survey of reproductive health professionals’ , Fertility and Sterility 92, S133.
Hoffman, D., Zellman, G., Fair, C., Mayer, J., Zeitz, J., Gibbons, W. and Turner, T. (2003)
‘Cryopreserved embryos in the United States and their availability for research’, Fertility and
Sterility 79, 1063–9.
Hounshell, C. and Chetkowski, R. (1996) ‘Donation of frozen embryos after in vitro fertilization
is uncommon’, Fertility and Sterility 66, 837–41.
Hurwitz, J., Lederman, M., Jindal, S., Lieman, H. and Santoro, N. (2005) ‘Embryo donation (ED):
an increasingly popular option in the United States’ , Fertility and Sterility 84, PS235–6.
Jain, T. and Missmer, S. (2008) ‘Support for selling embryos among infertility patients’, Fertility
and Sterility 90, 564–8.
Jones, H.Jr., Cohen, J., Cooke, I., Kempers, R., Brinsden, P. and Saunders, D. (2010) ‘IFFS
Surveillance 2010’ Fertility and Sterility, doi:10.1016/j.fertnstert.2010.08.011.
Kingsberg, S., Applegarth, L. and Janata, J. (2000) ‘Embryo donation programs and policies in
North America: survey results and implications for health and mental health professionals’,
Fertility and Sterility 73, 215–20.
Klipstein, S., Reindollar, R., Regan, M. and Alper, M. (2001)) ‘Gender bias in the disposition of
frozen embryos’, Fertility and Sterility 76, 1181–4.
Klock, S., Sheinin, S. and Kazer, R. (2001) ‘The disposition of unused frozen embryos’, New
England Journal of Medicine 345, 69–70.
Kovacs, G., Breheny, S. and Dear, M. (2003) ‘Embryo donation at an Australian university in-vitro
fertilisation clinic: issues and outcomes’, Medical Journal of Australia 178, 127–9.
Lanzendorf, S., Ratts, V., Keller, S. and Odem, R. (2010) ‘Disposition of cryopreserved embryos by
infertility patients desiring to discontinue storage’, Fertility and Sterility 93, 486–9.
Laruelle, C. and Englert, Y. (1995) ‘Psychological study of in vitro fertilization –embryo transfer
participants’ attitudes toward the destiny of their supernumerary embryos’, Fertility and Sterility
63, 1047–50.
Little, P., Everitt, H., Williamson, I., Warner, G., Moore, M., Gould, C., Ferrier, K. and Payne, S.
(2001)) ‘Preferences of patients for patient centred approach to consultation in primary care:
observational study’, British Medical Journal 322, 1–7.
Lornage, J., Chorier, H., Boulieu, D., Mathieu, C. and Czyba, J. (2005) ‘Six years’ follow-up of
cryopreserved human embryos’, Human Reproduction 10, 2610–16.
Lyerly, A., Steinhauser, K., Namey, E., Tulsky, J., Cook-Deegan, R., Sugarman, J., Walmer, D., Faden, R.
and Wallach, E. (2006) ‘Factors that affect infertility patients’ decisions about disposition of
frozen embryos’, Fertility and Sterility 85, 1623–30.
Lyerly, A., Steinhauser, K., Voils, C., Namey, E., Alexander, C., Bankowski, B., Cook-Deegan, R.,
Dodson, W., Gates, E., Jungheim, E., McGovern, P., Myers, E., Osborn, B., Schlaff, W., Sugarman, J.,

284

EMBRYO RELINQUISHMENT FOR FAMILY BUILDING

Downloaded from lawfam.oxfordjournals.org at SWETS - Trusted Agent Gateway - OUP on July 29, 2011

Tulsky, J., Walmer, D., Faden, R. and Wallach, E. (2010) ‘Fertility patients’ views about frozen
embryo disposition: results of a multi-institutional U.S. survey’, Fertility and Sterility 93, 499–509.
MacCallum, F. (2009) ‘Embryo donation parents’ attitudes towards donors: Comparison with
adoption’, Human Reproduction 25, 517–23.
McMahon, C., Gibson, F., Cohen, J., Leslie, G., Tennant, C. and Saunders, D. (2000) ‘Mothers
conceiving through in vitro fertilization: siblings, setbacks & embryo dilemmas’, Reproductive
Technology 10, 131–5.
McMahon, C., Gibson, F., Leslie, G., Saunders, D., Porter, K. and Tennant, C. (2003) ‘Embryo donation
for medical research: attitudes and concerns of potential donors’, Human Reproduction 18, 871–7.
McMahon, C. and Saunders, D. (2009) ‘Attitudes of couples with stored frozen embryos toward
conditional embryo donation’, Fertility and Sterility 91, 140–7.
Mead, N. and Bower, P. (2002) ‘Patient-centred consultations and outcomes in primary care: a
review of the literature’, Patient Education and Counseling 48, 51–61.
Melamed, R., Bonetti, T., Braga, D., Madaschi, C., Jaconelli, A.Jr. and Borges, E.Jr. (2009) ‘Deciding
the fate of supernumerary frozen embryos: parents’ choices’, Human Fertility 12, 185–90.
Mohler-Kuo, M., Zellweger, U., Duran, A., Hohl, M., Gutzwiller, F. and Mutsch, M. (2009)
‘Attitudes of couples towards the destination of surplus embryos: results among couples with
cryopreserved embryos in Switzerland’, Human Reproduction 24, 1930–8.
Moutel, G., Gregg, E., Meningaud, J. P. and Herve, C. (2002) ‘Developments in the storage of
embryos in France and the limitations of the laws of bioethics. Analysis of procedures in 17
storage centres and the destiny of stored embryos’, Medical Law 21, 587–604.
Nachtigall, R., Becker, G., Friese, C., Butler, A. and MacDougall, K. (2005) ‘Parents’
conceptualization of their frozen embryos complicates the disposition decision’, Fertility and
Sterility 84, 431–4.
Nachtigall, R., MacDougall, K., Harrington, J., Duff, J., Lee, M. and Becker, G. (2009) ‘How
couples who have undergone in vitro fertilization decide what to do with surplus frozen
embryos’, Fertility and Sterility 92, 2094–6.
Nachtigall, R., MacDougall, K., Lee, M., Harrington, J. and Becker, G. (2010) ‘What do patients
want? Expectations and perceptions of IVF clinic information and support regarding frozen
embryo disposition’, Fertility and Sterility, doi:10.1016/j.fertnstert.2010.02.023.
Newton, C., Fisher, J., Feyles, V., Tekpetey, F., Hughes, L. and Isacsson, D. (2007) ‘Changes in
patient preferences in the disposal of cryopreserved embryos’, Human Reproduction 22, 3124–8.
Newton, C., McDermid, A., Tekpetey, F. and Tummon, I. (2003) ‘Embryo donation: attitudes
toward donation procedures and factors predicting willingness to donate’, Human Reproduction
18, 878–84.
Office of Population Affairs, U.S. Department of Health and Human Services . (2010) Embryo
Adoption Funding. http://www.hhs.gov/opa/embryoadoption/funding/index.html (Accessed
2 December 2010).
Oghoetuoma, J., McKeating, C., Horne, G., Brison, D. and Lieberman, B. (2000) ‘Use of in vitro
fertilization embryos cryopreserved for 5 years or more’, Lancet 355, 1336.
Oke, K., Hammarberg, K. and Blood, J. (1998) ‘Frozen embryos – what decisions to make?’ 17th
Annual Scientific Meeting of the Fertility Society of Australia, Hobart (abstract), 30.
Ontario Medical Association (2010) ‘Patient-centred care’, Ontario Medical Review, June 34–49.
Paul, M. S. and Berger, R. (2007) ‘Topic avoidance and family functioning in families conceived
with donor insemination’, Human Reproduction 22, 2566–71.
Paul, M. S., Berger, R., Blyth, E. and Frith, L. (2010) ‘Relinquishing frozen embryos for conception
by infertile couples’, Family, Systems and Health 28, 258–73.
Provoost, V., Pennnings, G., De Sutter, P., Gerris, J., Van de Velde, A., De Lissnyder, E. and Dhont,
M. (2009) ‘Infertility patients’ beliefs about their embryos and their disposition preference’,
Human Reproduction, doi:10.1093/humrep/den486.
Provoost, V., Pennings, G., De Sutter, P., Gerris, J., Van de Velde, A. and Dhont, M. (2010)
‘Patients’ conceptualization of cryopreserved embryos used in their fertility treatment’, Human
Reproduction 25, 705–13.
Roberts, E. (2007) ‘Extra embryos: the ethics of cryopreservation in Ecuador and elsewhere’,
American Ethnology 34, 181–99.
Saunders, D., Bowman, M., Grierson, A. and Garner, F. (1995) ‘Frozen embryos: too cold to
touch? The dilemma ten years on’, Human Reproduction 10, 3081–5.
Sehnert, B. and Chetkowski, J. (1998) ‘Secondary donation of frozen embryos is more common
after pregnancy initiation with donated eggs than after in vitro fertilization-embryo transfer and
gamete intrafallopian transfer’, Fertility and Sterility 69, 350–2.

ERIC BLYTH ET AL

285

Downloaded from lawfam.oxfordjournals.org at SWETS - Trusted Agent Gateway - OUP on July 29, 2011

Shelden, R., Beloni, J., Corsan, G. and Kemman, E. (1997) ‘The fate of cryopreserved human
preembryos. P 256’, Fertility and Sterility 68, S215.
Snowflakes®. (2010) Embryo Adoption Program. Frequently Asked Questions by Adopting
Families. Revised April 27. http://www.nightlight.org/downloads/nightlight-embryo-overview.pdf
(accessed 2 December 2010).
Söderström-Anttila, V., Foudila, T., Ripatti, U. R. and Siegberg, R. (2001) ‘Embryo donation:
outcome and attitudes among embryo donors and recipients’, Human Reproduction 16, 1120–8.
Sperm Bank of California (2010) ‘Identity-Release Program’ http://www.thespermbankofca.org/
pages/page.php?pageid=45 (accessed 2 December 2010).
Stewart, M. (2001) ‘Towards a global definition of patient centred care’, British Medical Journal
322, 444–5.
Syrop, H., Sparks, E., Van Voorhis, J., Hahn, J., Kantamneni, J. and Stovall, D. (1995) ‘Embryo
adoption and embryo research: will patients donate their embryos?’, American Society of
Reproductive Medicine Annual Meeting. Abstract.
Trounson, A., Leeton, J., Besanko, M., Wood, C. and Conti, A. (1983) ‘Pregnancy established in
an infertile patient after transfer of a donated embryo fertilised in vitro’, British Medical Journal
286, 835–8.
Trounson, A. and Mohr, L. (1983) ‘Human pregnancy following cryopreservation, thawing and
transfer of an eight-cell embryo’, Nature 305, 707–9.
Van Voorhis, B., Grinstead, D., Sparks, A., Gerard, J. and Weie, R. (1999) ‘Establishment of a
successful donor embryo program: medical, ethical, and policy issues’, Fertility and Sterility 71,
604–8.
Zweifel, J., Christianson, M., Jaeger, A., Olive, D. and Lindheim, S. (2007) ‘Needs assessment for
those donating to stem cell research’, Fertility and Sterility 88, 560–4.

