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Organ transplantation for infants and children with life-
threatening illnesses has become very successful.

However, this success is limited by a serious shortage of suit-
able donor organs. A variety of approaches to improve
organ donation rates have been undertaken in adults but
these approaches cannot be applied widely to paediatric
patients because of physical limitations governing organ
suitability and size. These limitations caused widespread dis-
cussion in the late 1980s and 1990s about considering the
anencephalic infant as an organ donor, including the possi-
bility of altering the standard brain death criteria to apply to
the anencephalic infant and of donation of anencephalic
infant organs before death (1-5). The potential to save the
lives of infants dying from cardiac, renal and liver disease,
and the desire to give meaning and benefit to the anen-
cephalic infant’s family were presented as justification for
changes in the medical standards and the law concerning
death and organ donation from anencephalic infants (6,7).
Official statements from the Canadian Paediatric Society
(CPS) (1990) and the American Academy of Pediatrics
(1992) affirmed that anencephalic infants were not appro-
priate organ donors and rejected arguments advocating
modification of the medical criteria of brain death and legal
standards of pronouncement of death (8,9). This updated
CPS statement presents current information for clinicians
supporting the previous CPS position that did not support
the use of anencephalic infants as organ donors in the clin-
ical setting.

ORGAN TRANSPLANTATION IN INFANTS
Organ transplantation is now an integral part of life-saving
therapy for infants with serious illness, including cardiac,
hepatic and renal disease. The increasing success resulting
from improved surgical techniques and intensive care
expertise, and progress in transplantation immunology and
therapy have resulted in a serious organ donor shortage for
infants. Due to organ size restrictions, this shortage has not
been alleviated by strategies to increase donation rates or by
increasing living related donation, as occurs in older chil-
dren and adults.

The same ethical principles and medical criteria for
transplantation in adults and older children apply to
infants, either as recipients or as donors. Ethical principles
require that the potential organ donor be declared brain

dead or pronounced somatically dead before organ donation
using standard cardiorespiratory criteria – the ‘dead donor
rule’. The process of discussion must be consistent with the
standards of surrogate informed consent (10). Parents, as
the surrogate decision-makers for infants, must be fully
informed of the risks to themselves, the potential infant
donor and the recipient of involvement in the organ dona-
tion process. The benefits of saving another infant’s life and
of giving the death of their infant some spiritual meaning
may influence parents to agree to the donation of their
infant’s organs. Similarly, most parents of dying infants may
consider the benefit of organ transplantation to outweigh
any risks. To avoid any subtle coercion, physicians involved
in organ transplantation should not be involved in consent
discussions with parents of potential organ donors.
Physicians must be aware of the serious potential for parents
to be coerced into organ donation. Ongoing evaluation of
such cases should be undertaken to ensure that the benefits
and risks to the infants, families and society are justified.

ORGAN DONATION FROM 
ANENCEPHALIC NEWBORN INFANTS

Anencephaly is a central nervous system abnormality that is
characterized by congenital absence of the forebrain, skull
and scalp. Some rudimentary forebrain tissue may exist and a
functioning brainstem is usually present. Most anencephalic
infants die within days or weeks without life-supporting
interventions (2,7). One infant, ‘Baby K’, lived for 2.5 years
as a result of aggressive life support (11).

Use of anencephalic infant organs for transplantation
gained widespread publicity in the late 1980s after the Loma
Linda Medical Centre reported a successful newborn heart
transplant using a Canadian anencephalic infant, ‘Baby
Gabriel’, as the organ donor. In 1989, Loma Linda reported
a study (6) of 12 anencephalic infants who were supported
with intensive care measures for one week to facilitate dec-
laration of brain death. Successful organ donation did not
occur from any of the infants. The study authors concluded
that anencephalic infants could not be used as organ donors
without legal and medical changes to regulate brain death
and organ donation. At the time of the writing of this state-
ment, these changes have not occurred.

Infants with anencephaly require the same respect for
life given to other human beings.

Use of anencephalic newborns as 
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As with other newborns, the standard medical criteria
and ethical principles for organ donation and transplanta-
tion must be applied to anencephalic infants when they are
considered as potential donors. Organ donation may only
be considered if the anencephalic infant has satisfied the
criteria for brain death or somatic death as applied to other
human beings. Physicians should ensure that the same eth-
ical standards applied to other organ donors are used for
infants with anencephaly.

Experience from individual cases and the Loma Linda
study identified specific problems with the process of organ
donation from anencephalic infants under the current med-
ical and legal standards (3,6). First, anencephalic infants
will not usually satisfy the standard brain death criteria
because of adequate brainstem function that maintains
spontaneous respiration and heart rate after birth. Second,
by the time brain death or somatic death has been declared,
the organs will have undergone ischemic damage, making
them unsuitable for transplantation. This occurs because
cardiovascular and respiratory functions deteriorate gradu-
ally in anencephalic infants before a terminal event. Third,
the use of life support does not improve the chance of suc-
cessful organ donation from anencephalic infants. While
organ function may be maintained with life support, as
brainstem function deteriorates, multisystem organ failure
develops before sudden death.

In 1994, the American Medical Association (AMA)
Council on Ethical and Judicial Affairs stated an opinion
supporting the use of anencephalic infant organs for trans-
plantation before death of the anencephalic infant, as long
as parental consent requirements were met and other safe-
guards were satisfied (12). This radical departure from the
‘dead donor rule’ was subsequently supported by an AMA
Council report (13) in 1995 explaining the rationale for
this opinion. The AMA Council report expressed the hope
that public consensus would result in changes to the law to
allow organ donation from living anencephalic infants.
Such a development in public opinion has not occurred due
to legal and ethical concerns and recent medical develop-
ments.

Ethical concerns opposing organ donation from living
anencephalic infants include the following (14,15):

• application of similar arguments in favour of organ
donation from other seriously brain-damaged living
patients;

• serious risk of loss of public trust in transplantation
programs;

• serious deleterious effects on families and staff involved
in such cases; and

• risk of loss of public respect for the intrinsic value of
all human life.

The current AMA Policy (16) affirms the ‘dead donor
rule’ but supports the use of medical therapy and mechani-
cal ventilation to sustain organ viability until death is
declared.

New medical developments have greatly decreased the
potential benefit from using anencephalic infants as organ
donors. First, the widespread use and improved diagnostic
accuracy of routine prenatal ultrasound has been associated
with increased prenatal diagnosis of anencephaly and subse-
quent high rates of pregnancy termination. Second, folate
fortification of food and preconceptual folate supplementa-
tion has significantly decreased the incidence of neural tube
defects including anencephaly. As a result, the number of
anencephalic infants born at term has decreased so much
that the potential benefit from attempts to use their organs
for transplantation is minimal (17-20). Finally, the major
indication for neonatal heart transplantation, hypoplastic
left heart syndrome, is now commonly treated by Norwood
staged surgery rather than by transplantation, in part
because of organ donor shortage, but also because of long-
term concerns about morbidity after transplantation (21).

In recent years, discussion of organ donation from anen-
cephalic infants has diminished with the exception of occa-
sional case reports and theoretical discussion (22-24).

RECOMMENDATIONS
• Organ donation from anencephalic infants should not

be undertaken due to the serious difficulties
surrounding the establishment of brain death in these
infants and the lack of evidence to date supporting
successful organ transplantation.

• There should be no alteration or modification of
standard infant brain death criteria to include infants
with anencephaly.

• Families who request the opportunity to donate organs
from their infant with anencephaly should have
information and educational material provided that
explain why this practice is not supported. The option
of tissue and stem cell donation should be discussed
using the ethical principles and medical practices
applied to other donors.

• The practice of using medical therapy and mechanical
ventilation to maintain organ function pending the
declaration of death in infants with anencephaly is not
supported.

ACKNOWLEDGEMENTS: This position statement was
reviewed by the CPS Fetus and Newborn Committee during
development.

Paediatr Child Health Vol 10 No 6 July/August 2005336

CPS Statement: B 2005-01

REFERENCES
1. Fost N. Organs from anencephalic infants: An idea whose time has

not yet come. Hastings Cent Rep 1988;18:5-10.  
2. Shewmon DA. Anencephaly: Selected medical aspects. 

Hastings Cent Rep 1988;18:11-9.  
3. Rothenberg LS. The anencephalic neonate and brain death: 

An international review of medical, ethical, and legal issues.
Transplant Proc 1990;22:1037-9. 

4. Welch GW. The infant with anencephaly. N Engl J Med 1990;323:615. 
5. Ashwal S, Peabody JL, Schneider S, Tomasi LG, Emery JR, Peckham N.

Anencephaly: Clinical determination of brain death and
neuropathologic studies. Pediatr Neurol 1990;6:233-9. 



Paediatr Child Health Vol 10 No 6 July/August 2005 337

CPS Statement: B 2005-01

BIOETHICS COMMITTEE (2004-2005)
Members: Drs Laura Arbour, Children’s and Women’s Health Centre of British Columbia, Vancouver, British Columbia (1998-2004); Paul Byrne,
Stollery Children’s Hospital, Edmonton, Alberta (1999-2004); Conrad Fernandez, IWK Health Centre, Halifax, Nova Scotia; Christine Harrison,
The Hospital for Sick Children, Toronto, Ontario (chair, 1999-2005); Bryan Magwood, Health Sciences Centre, Winnipeg, Manitoba; Saleem Razack,
The Montreal Children’s Hospital, Montreal, Quebec; Jonathan Tolkin, Bloorview MacMillan Centre, Toronto, Ontario (board representative);
Ellen Tsai, Kingston General Hospital, Kingston, Ontario.
Principal author: Dr Paul Byrne, Stollery Children’s Hospital, Edmonton, Alberta

The recommendations in this statement do not indicate an exclusive course of treatment or procedure to be followed. Variations, taking
into account individual circumstances, may be appropriate.

6. Peabody JL, Emery JR, Ashwal S. Experience with anencephalic
infants as prospective organ donors. N Engl J Med 1989;321:344-50.  

7. Shewmon DA, Capron AM, Peacock WJ, Schulman BL. The use of
anencephalic infants as organ sources. A critique. JAMA
1989;261:1773-81. 

8. Rosenberg HC; Canadian Paediatric Society, Bioethics Committee.
Transplantation of organs from newborns with anencephaly. CMAJ
1990;143:12-3.  

9. American Academy of Pediatrics, Committee on Bioethics. Infants
with anencephaly as organ sources: Ethical considerations. Pediatrics
1992;89:1116-9.

10. Canadian Paediatric Society, Bioethics Committee. Treatment
decisions for infants and children. Paediatr Child Health 
2004;9:99-103. <www.cps.ca/english/statements/B/b04-01.htm>
(Version current at June 13, 2005).

11. In re Baby “K”, 1G F3d 500 (4th Cir 1994).
12. American Medical Association, Council on Ethical and Judicial

Affairs. Code of Medical Ethics: Current Opinions with
Annotations. Chicago: American Medical Association, 1994:162.

13. American Medical Association, Council on Ethical and Judicial
Affairs. The use of anencephalic neonates as organ donors. JAMA
1995;273:1614-8.

14. Arnold RM, Youngner SJ. The dead donor rule: Should we stretch it,
bend it, or abandon it? Kennedy Inst Ethics J 1993;3:263-78. 

15. Sytsma SE. Anencephalics as organ sources. Theor Med 
1996;17:19-32. 

16. American Medical Association. Anencephalic neonates as organ
donors. <www.ama-assn.org/ama/pub/category/8450.html> (Version
current at June 13, 2005).

17. Gucciardi E, Pietrusiak MA, Reynolds DL, Rouleau J. Incidence of
neural tube defects in Ontario, 1986-1999. CMAJ 2002;167:237-40.  

18. Liu S, Joseph KS, Wen SW, et al; Fetal and Infant Health Study
Group of the Canadian Perinatal Surveillance System. Secular trends
in congenital anomaly-related fetal and infant mortality in Canada,
1985-1996. Am J Med Genet 2001;104:7-13. 

19. Mathews TJ, Honein MA, Erickson JD. Spina bifida and
anencephaly prevalence – United States, 1991-2001. 
MMWR Recomm Rep 2002;51(RR-13):9-11.

20. Persad VL, Van den Hof MC, Dube JM, Zimmer P. Incidence of open
neural tube defects in Nova Scotia after folic acid fortification.
CMAJ 2002;167:241-5. 

21. Chang RK, Chen A, Klitzner TS. Clinical management of infants
with hypoplastic left heart syndrome in the United States, 
1988-1997. Pediatrics 2002;110:292-8.

22. Parisi F, Squitieri C, Carotti A, Di Carlo D, Gagliardi MG. Heart
transplantation on the first day of life from an anencephalic donor.
Pediatr Transplant 1999;3:92-4.

23. Pasquerella L, Smith S, Ladd R. Infants, the dead donor rule, and
anencephalic organ donation: Should the rules be changed? 
Med Law 2001;20:417-23.

24. Walters J, Ashwal S. Masek T. Anencephaly: Where do we now
stand? Semin Neurol 1997;17:249-55.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


