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To 011 my Children

"The problem is not infinding exception
but in defining harm. "
Brady, 1981.
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Abstract

Ethical decisions about medical care of infants is based on the by proxy evaluation

of the infants' best interests. Since parents and physicians may have different points of

reference, conflicts may arise during the decision-making process. The decision about the

infant' s weIl being becomes even more complex when high risk treatment with an

uncertain long-term outcome is considered. Surgical palliation ofhypoplastic left heart

syndrome (HLHS) is an example of such a treatment. l use this example in my discussion

on the relevant ethical issues and possible roots of conflicts between the decision-makers.

largue that as long as long-term survival rates are variable, and the survivors'

quality of life remains uncertain, palliative surgery for HLHS should not be obligatory.

Rather, the parents should be informed not only about the existing treatments but also

about the non-treatment option, and what each option may imply for the infant, parents

and the family.
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Résumé

Les décisions dordre éthique sur les soins à dispenser aux nouveau-nés sont

fondées sur une appréciation indirecte de leurs intérêts. Comme les parents et les

médecins nont pas nécessairement les mêmes repères, le processus de prise de décision

peut donner lieu à des différends. Les décisions affectant le bien-être de l'enfant se

compliquent encore davantage lorsqu'on envisage un traitement comportant des risques

élevés dont l'issue à long terme est incertaine. L'intervention chirurgicale visant à

corriger une hypoplasie du coeur gauche en offre un exemple. C'est d'ailleurs cet

exemple que j'utilise pour discuter des différentes questions d'éthique pertinentes et

examiner les sources de différends éventuels entre les décideurs.

Je soutiens que dans la mesure où les taux de survie à long terme varient et que le

degré de qualité de vie des patients qui survivent reste incertain, la chirurgie palliative

visant à corriger l'hypoplasie du coeur gauche ne devrait pas être obligatoire. Il faudrait

plutôt informer les parents non seulement de l'existence du traitement, mais aussi de la

possibilité de ne pas intervenir, en exposant clairement les avantages et les inconvénients

de chaque option pour le nouveau-né, les parents et la famille.
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1. Introductlon



The mode! of ethical decision-making explored in this thesis searches for a

balance between burdens and benefits when a treatment with an unknown outcome is

considered for infants. Ethical decisions for patients of aH ages are based on either the

principle of autonomy or an evaluation of the best interest standard, including quality of

life judgments. Since infants are not autonomous and cannot express their wishes, a proxy

must lllake judgments for them. The parents have a primaJacie right to make decisions

for their children, that can be overriden only in exceptional cases.

For infants, the evaluation ofbest interest depends on the life experiences of the

decision-makers, namely the parents and the health care professionals. Therefore, the best

interest standard for an infant has different perspectives that may introduce sorne conflicts

during the discussion. In the case of a treatment with an unknown long-term outcome, the

decision about the infants' well being becomes even more complex. To understand the

process of decision-making in these cases, 1 searched for the possible roots of conflicts in

the judgements of aH involved.

1 have chosen palliative surgery for hypoplastic left heart syndrome as an example

of treatment with multiple inherent risks and an unknown long-term outcome. 1 examined

how the infants' best interest and quality of life principles are evaluated in general and in

particular for hypoplastic left heart syndrome patients. FinaHy, 1 have tried to answer the

following questions:

1. Are the burdens inherent in the treatment of hypoplastic left heart syndrome in

balance with the potential benefits for the child?

2. Should non-treatment be an option?

•

•

•

1. Introduction
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• 3. What information should be given ta the parents and what should be the process

of decision-making for infants with hypoplastic left heart syndrome?

•

•

Ta answer these questions, it was necessary ta learn about hypoplastic left heart

syndrome. 1 fol1owed the development of the surgical palliation technique from inception,

sorne 25 years ago. Then, 1 evaluated the benefits ofthis treatment and analyzed the risks

inherent in this procedure. 1 reviewed available data on the long-term survival and

outcomes over this period. The review showed that, shortly after the first trials, the

surgery offered progressively increasing survival rates ta infants who, otherwise, would

die within the first month oflife. Yet long-term survival rates remain low, and survivors

often present physical and mental disabilities of different degrees. Therefore, palliative

surgery for hypoplastic left heart syndrome bears the dilemma of uncertain benefits and

requires an in-depth ethical evaluation of the infants' best interests before a decision may

be reached for the individual infant. Below, 1 summarize the general ethical approach

that 1 analysed in an attempt to resolve the dilemma. A full discussion of the best interest

and quality of life standards of infants with hypoplastic left heart syndrome was only

possible after the evaluation of the risks inherent in the palliative surgery as well as that

of non-treatment.

1.1. Dedding for others

One of the most important principles in medical ethics is that of autonomy of

patients. Originally based on Kant' s theory of self-determination, this theory states that

those who can formulate and appreciate their duties, including avoiding harm to others,

honesty, justice and autonomy, are moral agents. The principle of autonomy requires a

respect for all individuals as moral agents.

2
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In the North American context, the principle of autonomy requires full disclosure

of the diagnosis and prognosis of a disease to patients, The patient has to be informed

about the known and possible risks and benefits of a proposed treatment and of alternative

therapies, if any exist. The timing of the conversation, language barriers, and other

extraneous factors influence the quality and outcome of this communication,

The decision-making process becomes even more .complicated in cases of

incompetent patients. In the case of adults who used to be independent (e.g, stroke

victims), a proxy may have sorne idea ofwhat the particular patient would have wanted,

had he been able to decide. A proxy would have evidence about the patient' s values,

religious beliefs, and lifestyle. Whenever such information is not available, a discussion

of the patient' s best interest is required, which is based on determination of the optimal

balance ofbenefits and burdens for that patient. This discussion is of supreme

importance, The aim ofthe best interest standard is to determine the direction of action so

that benefits can be maximized and burdens reduced.

Infants present a unique case where medical decision-making is concerned. Unlike

adult patients who are no longer competent, they have never been competent. Therefore,

for the infant, such decisions can be made only on the basis of a judgment of their best

interest by a proxy, It is generally accepted that parents are guardians oftheir children's

weIl being. Only in instances of abuse or neglect will society, acting through the courts,

suspend or revoke this trust. Since health professionals who are responsible for the care of

infants are also social agents, they are expected to defend children whose best interests

are jeopardized. When issues of children' s rights and child abuse come into play, they are

obliged to notify agents of the state such as child welfare agencies or the courts. The

3
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treating physician will make a recommendation on which treatment, if any, should be

pursued.

Physicians have a general dutYto preserve lifewhere possible. Nevertheless, 1 will

explore how the duty of physicians to preserve the life of a newborn can be suspended

when the chances for success are low, and the quality of life decreased, while personal

costs to the patient of securing that life are high. This approach may reconcile selective

non-treatment with a generalcommitment to save lives, while recognizing plausible

exceptions.

1.2. Possible conflicts between decision-makers

Parents and health care professionals evaluate the infants' best interest and quality

oflife, and the parental decision may be influenced by other members of the family.

Parents' decision-making competence is not usually open to serious doubt in a legal

sense. However, there may be aconflict between moral requirements ofthe parents and

the law on the one hand, and protecting the physician' s professional integrity on the other.

Such a situation may arise when, for instance, the physician sees a c1ear obligation to treat

an infant but the parents disagree with the treatment.

The understanding of pertinent information and the reaching of a quality decision

may be complicated by several factors, inc1uding the communications skills of the

c1inician, the personal dynamics between those involved in the discussion, and the setting

where the decision-making process takes place. The parents' decision-making capacity

may be impaired because of anger or despair, disappointment or denial, or controversial

opinions of other family members, so that a truly informed consent process may never be

possible. Reaching the fInal decision is further complicated in cases when treatments with

unknown outcomes are discussed.

4
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. 1.3. Discussion about treatment with unknown outcome

When a treatment with unknown outcome is proposed for an infant, the parents

may not be offered satisfactory information, or the information may be too difficult to be

adequately understood. Therefore, they may never fully understand the nature of the

treatment, or the consequences of their choice. Physicians offering an innovative

treatment or a treatment under development to parents should make it clear that the long­

term outcomes of the treatment are not yet known. 1will suggest possible ways how the

process of decision-making could be optimized, proposing ways in which physicians

could inform the parents about possible benefits, but also warn thelll of all known risks,

and an existing possibility of other, yet unknown, risks.

The risks of mortality or abnormal survival are inherent to some innovative

treatments. Yet without undertaking risks, the opportunity to potentiaHy improve a child' s

outcome would never progress. In 1977, DotYand Knott took upon themselves risks of

unknown magnitude when they first operated on five hypoplastic left heart syndrome

patients. Despite the death of aH these patients shortly after surgery, this first attempt

opened the gate for the current hope of survival to such patients. 1 will discuss the ethical

consideration that need to be examined for the individual cases involved in such

technological advances.

5
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Hypoplastic left heart syndrome accounts for 7.5% ofcongenital heart diseases,

and, if not operated, it is responsible for 25% ofcardiac deaths within the first week of

life (Watson and Rowe 1962) and 40% of cardiac deaths within the first month of life

(pyler et al. 1980). There is only one case in the literature of a child with hypoplastic left

heart syndrome who lived without surgery for 3.5 years (Moodie et al. 1972). The

majority ofthese patients die shortly after birth as a result of ischemia-induced peripheral

and cerebrallesions, and intracranial hemorrhage, metabolic acidosis, hepatic or renal

dysfunction (Bove 1998; Morris et al. 1990).

Without effective techniques, clinical diagnosis of aIl cardiac defects included in

the syndrome was once difficult, if not impossible. Continuous improvements in perinatal

care, cardiac anesthesiology, surgical and perfusion techniques, and postoperative

intensive care have led to the consideration ofmore complex cases ofhypoplastic left

heart syndrome for correctional surgery or cardiac transplantation. However, despite an

improved surgical treatment, a large percentage of these infants die after successful

operations, usually ofunforeseen and undiagnosed pathologies in the pulmonary

vasculature and lymphatics, or ofheart failure(Lloyd and Marvin 1989; Rychik, et al.

1999). Survivors live with frequent hospital visits, the need for multiple cardiac

catheterizations, and daily medication (Bando et al. 1996; Mahle et al. 2000a,b). Because

the long-term outcome following surgical palliation is unknown for any individual

patient, the treatment for infants with hypoplastic left heart syndrome continues to present

a weighty moral dilemma for both parents and health care teams.

•

•

•

II. Hypoplastic left heart syndrome
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n.l. Historical view

n.I.a. Classification of the syndrome

In the early 1950s, Lev (1952) introduced the tenn "hypoplastic left aortic tract

complex" to describe a group of congenital cardiovascular malfonnations having atresia

or stenosis of the left heart as a common characteristic. In 1958, Noonan and Nadas

grouped and described the pathophysiology of five cardiovascular lesions under the tenn

of "the hypoplastic left heart syndrome" (HLHS): aortic valve atresia, mitral atresia,

mitral stenosis, aortic arch atresia, and hypoplasia of the aortic arch. AlI have clinicalIy

similar symptoms. The lesions may be present in one patientin different combinations.

However, infants with HLHS may appear to be nonnal at birth and clinical symptoms

such as dyspnea, hypoxemia, hypotension, and low cardiac output may develop only after

a few days after birth (Reis et al. 1998; Rogers et al. 1995). The etiology of the syndrome

is unknown. It is possible that the syndrome is a developmental anomaly, possibly related

to premature closure of the foramen ovale or to an abnonnalIy large ductus arteriosus

during fetallife (Noonan and Nadas 1958).

Because of its complexity, clear classification of the syndrome is difficult. Saied

and Folger (1972) proposed to narrow the classification of the syndrome to atresia ofthe

aortic and/or mitral valve with normal anatomical relationship ofthe great arteries, intact

ventricular septum, and a left ventricle clearly incapable ofcreating systemic blood flow.

Presently, the tenn "hypoplastic left heart syndrome" includes hypoplastic or absent left

heart, stenosis and/or atresia of the mitral and aortic valves, hypoplasia of the ascending

aorta and of the aortic arch, and atrial and ventricular septal defects (Bove 1998; Fyler

1980; Tchervenkov et al. 2000). Tchervenkov et al. (1998) proposed an additional term,

"hypoplastic left heart complex," to describe hypoplasia of the left heart without intrinsic

7
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valve stenosis or atresia, and with systemic circulation not always dependent exclusively

on the right ventricle. More recently, Tchervenkov et al. (2000) presented the

classification of four levels ofhypoplastic left heart syndrome, each with different

combinations oflesions of the heart-aortic complex.

II.l.b. Development of surgical palliation

Since the early 1950s, surgical attempts were undertaken to correct single lesions

included in the HLHS, but the post surgical survival of these infants was only occasional

and never longer than 23 days (Noonan and Nadas 1958). hl 1958 Noonan and Nadas

wrote: "It seems unlikely that many ofthese infants will benefit by surgical intervention

unless one is prepared to correct the associated defects. It is possible that in the not-too­

distant future, by use of a cardiac bypass apparatus, surgieal correction of all these defects

at one time may be feasible."

Surgical treatment ofthe HLHS remained unthinkable until 1968 when, on the

basis oftheir autopsy findings, Sinha and his collaborators (1968) suggested a procedure

that would enable the right ventricle to supply a sufficient blood flow to the systemic and

pulmonary circulations. However, after the first unsuccessful attempts, Cayler et al.

(1970) concluded that "no specifie surgieal therapy can be recommended" for infants with

classical HLHS. The authors suggested that the anatomy ofthe heart may be successfully

corrected only in 10-20% of all infants with HLHS, and that only in these selected cases

could palliation be a "curative procedure in a near future" (Cayler et al. 1970).

hl the late 1970s, DotYand Knott (1977) attempted to treat infants with HLHS by

creating a shunt between the pulmonary artery and the aortic arch with a rigid Dacron

tubular prosthesis so that the right ventricle effectively became the systemic ventricle.

This operation, performed in 5 newboms with HLHS, provided temporary clinical

8
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improvement. However, the stability of the peripheral and pulmonary circulations was

short-lived. AIlS infants died ofinadequate right ventricular performance or

compromised coronary blood flow within 2 hours and 45 min after surgery (DotYand

Knott 1977). The c10sing remarks ofDoty and Knott after this total failure are stunning:

"This experience is presented to stimulate thought and sorne hope for babies with a

uniformly fatal cardiac anomaly." Only those with a high level ofperseverance could

have continued further trials: others would not have considered undertaking them.

Despite the total failure of the operation, a few years later, after sorne

modification to the technique, DotYet al. (1980) reported a 12-week survival in an infant

who was discharged from the hospital, but died as a result of choking while being fed at

home. Simultaneously, using a similar surgical approach, Mohri et al. (1979) and

Norwood et al. (1980) reported short-term survival in about 30% oftheir patients. In

1981, Norwood and his colleagues replaced the rigid Dacron tubular prosthesis with an

elastic one, but the survival rate did not improve. Eight out of sixteen newboms with

HLHS died postoperatively ofhemorrhage, hypoxemia, or cardiac ischemia; another three

died 3-5 months later, and only five infants survived. Following this low rate of success,

the authors conc1uded that "this lesion is universally fatal with no established surgical

management" (Norwood et al. 1981).

Nevertheless, further trials were under way. Centers with a high number of

operated patients started to observe an increase in survival rates. For example, at the

Children's Hospital of the University ofMichigan, where 57 patients with HLHS were

operated between 1983 and 1989, the survival rate beyond 30 days after the surgery (i.e.

hospital survival) was 46% (Meliones et al. 1990). In contrast, in the Children's Hospital

ofPhiladelphia where 200 infants with HLHS were operated between 1985 and 1989 the

9
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survival rate was 66% (Chang et al. 1991), showing the positive impact ofaccumulated

experience and improvement of surgical skills and techniques. The large variation

between institutions was confirmed by a University Hospital Consortium from 62

university hospitals in the Unites States during the 4-year period from 1989 to 1993, with

the average hospital survival rate of 47% (Gutgesell and Massaro 1995). The most

frequent causes of early death, within 24 hours after surgery, were low cardiac output and

inadequate pulmonary and systemic blood flows (Meliones et al. 1990).

II.l.b.ï. Fontan procedure

To increase cardiac output and to reduce the volume work of the right ventricle,

Norwood and his coworkers (1981, 1983) introduced the Fontan procedure as an

additional correctional step in the treatment ofHLHS patients.

The Fontan procedure, described by Fontan and Baudet (1971), creates an "in

series" circulation that allows the single ventricle to pump fully saturated blood only to

the systemic circulation. The principle of this approach is that the systemic veins drain

directly to the pulmonary circulation. However, in those infants who survived the first

palliative surgery, the fust attempts at the Fontan procedure failed. The first patient who

survived first-stage palliation died two days after the Fontan procedure (Norwood et al.

1981). The results of the surgery by others were similarly disappointing. A 1986

symposium on HLHS gave a summary of the contemporary situation in the USA. At that

time, 249 patients underwent the first-stage surgery and only 75 (30%) survived in

different hospitals throughout the country (Sade et al. 1986).

Following a study ofFreed et al. (1981), preoperative medication with

prostaglandin El hadbecome a routine and effective management of infants with HLHS

(Norwood and Pigott 1985; Sade et al. 1986). A greater precision in the diagnosis was
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also achieved by the introduction ofcolor-Doppler and echocardiography. Regardless, the

survival rate after first-stage surgery combined with the Fontan procedure across the

United States remained low throughout the 1980s (40%). The main reason was that the

best timing for carrying out the Fontan procedure had not yet been defined. Because of

the poor outcome of surgical palliation, cardiac transplantation was recommended as a

preferred option for the HLHS treatment. In the face of the shortage ofhuman donOIs,

one group suggested xenograft transplantation as a promising area of investigation and

application (Sade et al. 1986). In fact, several institutions, discouraged by the low

survival rates of first-stage palliation, selected cardiac transplantation as an alternative

option to the HLHS treatment (Gutgesell and Massaro 1995; Razzouk et al. 1996).1

The Fontan procedure is based on the principle that the left ventricle is not

essential and that right atrial pressure is adequate to channel systemic venous blood flow

directly to the pulmonary circulation. However, a direct systemic venous blood flow into

the pulmonary arteries may occur only if the pulmonary vascular resistance is low enough

to accept this flow. When pulmonary vascular resistance is high (and infants with HLHS

have a high pulmonary vascular resistance), the procedure is bound to fail. Therefore,

survival rates after the Fontan were discouragingly low when it was performed in infants

at an age before maturational changes in the pulmonary vasculature have occurred

(Norwood et al. 1981; Norwood and Pigott 1985; Pigott et al. 1988). The majority of

deaths took place during the first day after surgery, due to acute cardiovascular failure

(Murdison et al. 1990) or hypoventilation (Pigott et al. 1988). It became clear that the

Fontan surgery could not be successful in infants with a high pulmonary vascular

resistance. To improve survival rates, an intermediate stage surgery was introduced

before the Fontan procedure.
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n.l.b.U. Intermediate stage

Two intennediate approaches, similar in purpose, were recommended and tried as

the pre-Fontan step: the Glenn procedure and a modified Fontan, the hemi-Fontan

(Hopkins et al. 1985; Norwood and Jacobs 1993). Both procedures decrease the right

ventricle volume load imposed by the systemic shunt created during the fust-stage

surgery. The Glenn approach was first proposed by Carlon and co-workers in 1951, and

in 1958 Glenn demonstrated its clinical effectiveness in cyanotic congenital heart diseases

(in Zeller and Sade 1996). In 1985, the Glenn procedure was introduced as an

intennediate step in high-risk HLHS patients before the Fontan procedure (Hopkins et al.

1985), and accepted later as a routine pre-Fontan intervention by others (Bando et al.

1996; Pridjian et al., 1993; Stames et al., 1992). Norwood and Jacobs (1993) rnodified the

Fontan procedure so that it could be performed in two steps, which were adapted in

timing to the physiological maturation changes taking place in the pulmonary circulation

of the newboms. In some centers, hospital survival rates fol1owing Glenn and hemi­

Fontan procedures exceeded 80% (Norwood and Jacobs 1993; Stames et al. 1992), and

after the of completion the Fontan, they became sirnilarly high (Douglas et al. 1999;

Jacobs and Norwood 1996).

Some centers prefer the herni-Fontan procedure to the Glenn for a variety of

reasons including the complexity of the latter procedure and a lower hospital survival rate

following it. In addition, the hemi-Fontan allows for the correction of sorne

cardiovascular risks that may have evolved after the first-stage. For example, central

pulmonary artery hypoplasia or distortion, which is common after the first-stage surgery,

can be effectively corrected during the hemi-Fontan procedure, thus improving the overall

outcome (Douglas et al. 1999). The Glenn procedure does not offer this possibility (Bove
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1998, 1999). Furthermore, the duration of cardiopulmonary bypass for the Glenn is about

twice as long as that for hemi-Fontan (Bove 1998), and a prolonged time of

cardiopulmonary bypass increases the mortality risk (Starnes et al. 1992).

Il.2. HLHS in the 1990s

In 1990, Morris et al conc1uded: "Hypop1astic left heart syndrome is a letha1

congenital heart defect in children and poses management and ethica1 dilemmas." The

increasing hospital surviva1 rates ofpatients with HLHS during the last 10 years reflect a

progress in the perioperative management ofthese infants. Neverthe1ess, the palliative

surgery continues to pose management and ethical dilemmas.

Il.2.a. Hospital survival rates

Between 1990 and 2000, hospital survival rates after the first-stage palliation

varied from 37% to 91 % (Allan et al. 1998; Bando et al. 1996; Bove 1998, 1999;

Brackleyet al. 2000; Breymann et al. 1999; Daebritz et al. 2000; Gutgessell and Massaro

1997; Kem et al. 1997; Mahle et al. 2000b; McElhinney et al. 2000a; Nicolson et al.

1995; Starnes et al. 1992; Tworetzkyet al. 2000; Williams et al. 2000). Although it seems

that there has been no obvious improvement in the survival rates with time, these data

come from centers with different levels of expertise. After hemi-Fontan the hospital

survival rates could be as high as 98% (Bove 1999; Douglas et al. 1999), and after

completion of the Fontan, the hospital survival rates varied from 83% to 100% in

different centers (Bove 1998, 1999; Breymann et al. 1999; Douglas et al. 1999; Kem et

al. 1997; Mah1e et al. 2000b; Mosca et al. 2000; Nicolson et al. 1995; Poirier et al. 2000;

Seliem et al. 1997; Williams et al. 2000). The survival rates after each stage further

increased with the reduction of cardiopulmonary bypass and hypothermie circulatory

arrest times (Kem et al. 1997; Stames, et al. 1992). Yet newer modifications of the
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developed techniques are still taking place. For example, at one center the fust-stage

surgery for HLHS patients was performed without using graft material, with a positive

outcome in the :tirst 4 operated patients (Nagy et al. 2000). Weinstein et al. (1999)

performed the :tirst stage surgery in premature newboms with a body weight below 2 kg,

but with only 50% hospital survival. Nevertheless, the authors claim, in contrast to other

reports (Bove 1998; Mahle et al. 2000b), that low weight alone should not be considered

an obstacle to staged reconstructive surgery.

n.2.b. Today's options

The decision about the management ofpatients with HLHS is complicated by the

lack ofwell-documented long-term follow-up after surgery. In different centers, either

staged correctional surgery or cardiac transplantation, or both, have been practiced for the

treatment ofHLHS. A prompt intervention is advocated, before a general deterioration of

the clinical condition ofthe patient may develop (Bove 1999; Iannattoni et al. 1994).

Different centers have different management tactics for patients with HLHS.2 Some

centers offer, in addition to the surgical treatment, an option of comfort measures,

allowing the infant to die (Brackley et al. 2000; Chiavarelli et al. 1993; O'Kelly and Bove

1997; Osiovich et al. 2000; Storch 1992; Zahka et al. 1993). In these centers a substantial

percentage ofparents opt for basic comfort care alone.

n.3. Procedures today

n.3.a. Perinatal care

The incidence ofHLHS diagnosed after birth constitutes about 5% of congenital

heart disease. Using prenatal tests, HLHS has been determined at 16-41 weeks' gestation

by echocardiography as one ofthe most frequently diagnosed fetal heart defects (Allan

1989; Allan et al. 1991, 1998, Busken et al. 1997).
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Prenatal detectioll of cardiac abnormalities gives a new option to the parents and

affects obstetric management. The prenatal diagnosis is important because the majority of

newborns with HLHS appear normal at birth (Bove 1998, 1999; Reis et al. 1998; Rogers

et aL 1995) and, therefore, postnatal diagnosis may be delayed. In the past, the mother

often opted to terminate the pregnancy after the prognosis and risks of the HLHS

treatment were explained (Allan et al. 1991; Crawford et al. 1988; Davis et al. 1990;

Johnston and Sakala 1990). As a consequence, the frequency ofHLHS in newborns

decreased. However, most recently, because better chances for survival exist with the

three-stage palliation, parents increasingly elect to continue with the pregnancy (Allan et

al. 1998; Osiovich et al. 2000).

If the decision is to continue the pregnancy, the delivery can be planned according

to the parental decision. When the parents opt for the surgical treatment the delivery may

take place at a center practicing the preferred treatment. In this way, the hazardous

consequences ofneonatal transport can be eliminated and the patient' s management can

be planned in advance thereby reducing the period of hypoxia and acidosis, which is

detrimental to the newborn's central nervous system (Allan et al. 1998; du Plessis 1997).

Nevertheless, in practice, the utilization of prenatal screening for HLHS on the

health of newborn infants showed limited benefits (Busken et al. 1997; Johnston and

Sakala 1990). The preoperative mortality among infants managed aggressively, and the

prenatal diagnosis itself did not improve postoperative stability, and the early mortality

rate was similar for the prenatal and postnatal diagnosis groups (K.umar et al. 1999).

il.3.b. Preoperative care

In the intensive care unit, the patients receive a continuous intravenous infusion of

prostaglandin El; hemoglobin oxygen saturation and acid-base status are measured in the
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arterial blood; metabolic acidosis is corrected with intravenous infusions ofbicarbonate

and intravascular volume expansion. Mechanical ventilation with air enriched in oxygen

and carbon dioxide is required to optimize the pulmonary vascular resistance and to

ameliorate blood gas levels (Nicolson et al. 1995). Sedation, cardiac catheterization,

angiography, a perfusion lung scan, and two-dimensional Doppler echocardiography,

often foIlowed by a Magnetic Resonance Imagining, are performed as routine

preoperative procedures (Byme et al. 1996; Jacobs and Norwood 1996; Nicolson et al.

1995). In some centers, ultrasonography ofthe head and abdomen, and karyotype study

are performed to exclude associated defects. If a defect is confirmed, some centers do not

encourage surgieal treatment for the HLHS patients (Bove 1998; Stames et al. 1992).

U.3.c. Surgery

The staged palliation, an open heart surgical procedure, requires general

anesthesia, muscle paralysis, the administration ofheparin, artificial ventilation, a mid­

line stemotomy, cardiopulmonary bypass, circulatory arrest, deep hypothermia (18-20°

C)3 and infusion ofintraoperative inotropic drugs (Bailey et al., 1993; Razzouk et al.,

1996; Stames et al. 1992).

AIl infants require postoperative analgesia, as postoperative pain is related to the

worst outcomes in neonatal cardiac surgery (Anand and Hickey 1992). Reliefofpain for

infants in the intensive care unit is achieved by intravenous narcotics given as a bolus or

as a continuous infusion. However, control ofpain in infants is extremely difficu1t. The

pain may be mistaken for discomfort from restraints or, ifventilated, from an

endotracheal tube, in addition to the pain caused by numerous incisions. The additional

difficulties in the management ofpain in newboms and infants are often non-specifie

symptoms, which may be taken for hemodynamic alterations secondary to the surgery or
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hypoxemia (Baum and Sangwan 1995). With the recently developed specifie seales for

the evaluation of postoperative pain in infants, the control of pain in this group of patients

may be improved (van Dijk et al. 2000). Evaluation of pain in critically ill newborns

constitutes an additional difficulty because of their Inherent physieal weakness and

ineffective protests (Larsson 1999). Therefore, there is still a possibility that sorne

pediatrie patients could be undermedicated (Higgins et al. 1999; Larson 1999).

There is some evidence that integrated emotional and behavioral responses to pain

are retained in long-term memory. The memory of pain modifies subsequent behavioral

patterns and neurological development (Anand and Hickey 1987; Larsson 1999).

Therefore, the evaluation of the risk of anesthesia and analgesia during painful procedures

requires thoughtful evaluation, espeeially in HLHS patients who are assigned for

palliation and are submitted to three consecutive surgeries.

n,3,c.i. The first-stage

The aim ofthe first-stage palliation is to make a permanent communication

between the right ventricle and aorta, to optimize the pulmonary blood flow, and to

ensure a satisfactory intra-atrial communication (Norwood et al., 1980). At this stage, an

entire aortic arch complex is created with a gusset of cryopreserved pulmonary artery

homograph. A connection is made between a pulmonary aorta and the systemic arteries so

that the right ventricle may provide both the systemic and pulmonary blood flows (Jacobs

and Norwood, 1996).

Following the surgery, the infant returns to the intensive care unit with pressure

monitoring catheters placed in the right atrium and open sternotomy. The sternal incision

is left open up to a week after the surgery and the infant remains on artificial ventilation. 4

The patients are ventilated with a mixture of air enriched in oxygen and with moderately

17



•

•

•

increased carbon dioxide concentrations in order to maintain a balance between systemic

andpulmonary vascular resistance.5 The patients stay in the intensive care unit for about

2 weeks after the operation.

n.3.c.U. The second-stage

Either a Glenn or hemi-Fontan procedure is undertaken approximately six months

after the first-stage surgery (Jonas 1991; Nicolson et al. 1995). Both procedures are

similar in purpose; they direct systernic blood to the pulmonary artery from the superior

vena cava (Bando et al. 1996; Starnes et al. 1992; Zellner and Sade 1996). A small group

of infants with HLHS whose left ventricle is able to support systemic circulation may

undergo a biventricular repair, an option offered to infants "at the mild end of the

spectrum ofHLHS" at the Montreal Children's' Hospital (Tchervenko et al. 2000).

Usually no cardiac medication is necessary for the management of infants after the

hemi-Fontan procedure. After approximately a 2-week recovery period in the intensive

care unit, if there are no complications, the infant may go home, and the final stage of the

correctional surgery, the completion Fontan, is usually scheduled 6 to 12 months later

(Jacobs and Norwood 1996; Nicolson et al. 1995).

n.3.c.m. The third-stage

At the time ofthe third stage, the completion Fontan, the infant undergoes full

hemodynamic evaluation. The aim ofthis procedure is to separate the pulmonary and

systemic circulations. The separation is accomplished by directing aIl systemic venous

retum to the pulmonary vasculature (Nicolson et al. 1995). The graft implanted during the

first-stage is open longitudinally to create a lateral atrial tunnel for the blood flow from

the inferior vena càva to the pulmonary arteries. A portion of the tunnel is comprised of

the free wall of the right atrium and therefore has the potential for growth. The infant
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retums to the intensive care unit equipped with necessary catheters to control the

pressures within the atrium and the systemic venous pathway.

ll.4. Risks involved

ll.4.a. Inherent risks

It has been reported that a high pulmonary artery pressure (Mosca et al. 2000), a

birth body weight ofless than 2.5 kg, and an age at the time of the fust-stage palliation of

more than 14 days, diminish the chance for survival of infants with HLHS (Iannettoni et

al. 1994; Mahle et al. 2000b). The survival potential decreases further if closing of the

ductus arteriosus during the first-stage produces ischemic organ injury (Nicolson et al.

1995). Low levels of arterial oxygen saturation may lead to necrotizing enterocolitis and

interstitial ischemia (McElhinney et al. 2000b) and may have harmful effects on neuronal

development (Limperopoulos et al. 2000).

Bove (1998) defined two risk groups of infants with HLHS. The standard risk

group was composed of infants with a 'classic' HLHS who underwent first-stage surgery

within the first month oflife. This group represents the majority of cases. The high risk

group were infants whose age at the first surgical intervention was over one month, and

those who had a severe obstruction to the pulmonary venous return causing severe

hypoxemia, and pulmonary edema, or with noncardiac congenital conditions such as

prematurity «35 weeks, <2.5 kg), chromosomal anomalies, or diaphragmatic hemia.

These high risk newboms have significantly compromised survival rates (Bove 1998;

Brackey et al. 2000).

ll.4.a.i. Coexisting abnormalities

The majority of infants with HLHS are probably free of other congenital

malformations (Morris et al. 1990). However, the literature reports sorne differences. For
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example, Natowicz et al. (1988) found a genetic disorder or major extracardiac anomaly

in 28% ofHLHS non-survivors of the first-stage palliation. Glauser et al. (1990b)

reported that 41 % of patients with HLHS show some dysmorphic features (abnormal

karyotype, craniofacial abnormalities, or major organ system malformations). Other

studies found congenital hernia in about 12% of infants with HLHS (Fauza and Wilson

1994). Abnormal karyotype, including Tumer's syndrome, duplication of the short arm of

chromosome 12, trisomy 18, chromosomy 21, and malformation of the central nervous

system were reported by others in about 12% ofHLHS patients (Allan et al. 1998; Bove

1998; Brackeley et al. 2000; Glauser et al. 1990b; Reis et al. 1998, 1999). On autopsy,

about one third of infants who died ofHLHS showed holoprosencephaly or absence of

the corpus cal1osum, dysplasia of the cerebral gyri, of the cerebel1um, and of the

brainstem (Glauser et al. 1990b).

Roughly 2.5% ofHLHS patients are born with Turner's syndrome. Their surgical

survival rate is significant1y lower than that of infants in the standard HLHS risk group.

One study reported that only 2 out of 10 (20%) infants with both HLHS and Turner

syndrome survived first-stage pal1iation and underwent the second-stage. Both infants

were alive two years after the surgery but with significant medical problems (Reis et al.

1999). For comparison, in the same institution, the survival rate of infants in the standard

risk group (infants without accompanying anomalies) after the first-stage palliation

exceeded 80% (Bove 1999). Hospital survival rates after the third stage in infants in the

standard risk group are twice as high as those of the high risk group (86% as compared

with 42%; Bove 1998).

According to Bove (1998), 5% of infants with HLHS are born prematurely or with

a body weight below 2.5 kg; noncardiac malformations coexist in 12% and are major in
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3% ofthese patients. Noonan and Nadas (1958) reported that, in fact, over one third of

infants diagnosed with HLHS had one or more accompanying noncardiac anomalies

including those of the digestive (25%), genitourinary (10%), skeletal (7%), and central

nervous systems (6%), multiple spleens (7%), harelip and cleft palate (8%),

diaphragmatic hemia (5%) and Down's syndrome (1 %).

IIA.h. Acquired risks

IIA.h.i. Artificial ventilation

Many infants need artificial ventilation before open-heart surgery and all infants

require it after the surgery. Following the operation, the infants have low lung compliance

and high airway resistance due to an accumulation of interstitial fluid in the lungs

(DiCarlo et al. 1992). Since decreased lung compliance increases the work ofbreathing,

these infants need artificial ventilation to improve blood gas levels. But artificial

ventilation is not free of risks, as cases ofoverinflation of the lung, air trapping, and flat

diaphragm were found to be related to a prolonged need of artificial ventilation in the

HLHS patients (Nicolson et al. 1995).

II.4.b.iÏ. Anesthesia

Fentanyl anesthesia may have long-term effects. Given to newboms as a sedative,

fentanyl was associated with significantly lower behavioral states scores at the age of 1

year than those infants who received a placebo (Orsini et al. 1996). In fact, emotional

trauma resulting from neonatal pain extends into childhood, and the survivors of multiple

surgeries have an increased tendency for somatization (Grunau et al. 1994). The surgery

and the weaning periods from anesthesia are continuous challenges, while the best

method of anesthesia has not yet been standardized (Zickmann et al. 1992).
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UI.4.b.üi. Sternotomy

The open midline stemotomy increases risks ofinfection. Since the immune

system is fragile after open-heart surgery in newboms (Hauser et al. 1991), mediastinal

and superficial infections may become chronic and they may delay repair of congenital

lesions (Kearns et al. 1999).

UIA.b.iv. Cardiopulmonary bypass

The development of a low-flow cardiopulmonary bypass system (CPB)

accompanied by deep hypothermie circulatory arrest, was a tuming point for open-heart

surgery. Although some authors have described no postoperative complications in

survivors (Nicolas et al., 1994; Subramanian, 1978), others reported fatal consequences

resulting from open-heart surgery (Terplan, 1976). At present, it is well recognized that

the. technique has a number of inherent risk factors. The duration of CPB is significantly

correlated with the subsequent duration of endotracheal intubation and the length of the

infant's stay in the intensive care unit (Mosca et al. 2000), and has been considered a risk

factor for hospital mortality (Kem et al. 1997) and abnormal neurological status

(Limperopoulos et al. 2000).

Despite the recent development of techniques {e.g. finer suturing, administration

ofvitamin K and platelets to promote homeostasis), bleeding is the most common

complication related to cannulation of large vessels (Aeba et al. 2000). Aortic cannulation

may not only cause postoperative bleeding but may also produce tears in the wall ofthe

right atrium, which are sometimes difficult to repair. Cannulation ofthe superior vena

cava may partially obstruct venous retum and decrease cardiac output. Ifpericardial

tamponade develops, it may cause a decrease in cardiac output and an increase in the right
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atrial pressure (Edmunds 1995). Finally, cardiopulmonary bypass may affect the

mechanical properties of the blood, the heart and the blood vessels in diverse ways:

al During CPB, blood is exposed to non-physiologieal conditions such as a high

shear stress, turbulence, and decreased oncotic pressure. These factors lead to both

immediate and delayed hemolysis, and to a decrease in the compliance of red blood cells.

The increased rigidity of red blood cells may contribute to the impaired microcirculation

and oxygen supply to tissues (Kameneva et al. 1999). Ischemic-hypoxemia may lead to a

temporary dysfunction ofnearly everyorgan, and may trigger a massive defense reaction

- the so-caUed ''whole body inflammatory response" - which may have fatal

consequences (Edmunds 1995).

bl Perfusion ofheparinized blood may result in the formation ofmicroemboli

responsible for much of the morbidity associated with CPR Multiple treatments with

heparin increases the risk ofbleeding aSSGciated with platelet activation and fibrinolysis

during and after surgery (Edmunds 1995). On the other hand, inadequate systemic

heparinization may cause extensive activation of the coagulation cascade and generate

microthromboses leading to organ ischemia, coagulopathy and fibrolysis (Hartz and

Hanafy 1996). For example, hypoxic-ischemic or embolie brain lesions, and intracranial

hemorrhage are observed in 45% ofthe infants with HLHS who underwent first-stage

surgery (Glauser et al. 1990a). Similarly high rates of incidence of stroke and other

neurologie problems are observed in aU patients who undergo open-heart surgery. In

sorne patients, deficits are temporary, but in over 30% ofpatients they are still present

one year after the surgery (Edmunds 1995).

cl Cerebral blood flow is impaired for sorne time after termination of CPB, which

may lead to brain injury (Pua et al. 1998).
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dl During CPB, the coronary arteries constrict and the heart contractility is reduced

due to cardioplegic edema and the distention of the flaccid cardioplegic heart. Thus, the

high afterload produced by CPB during the weaning process increases cardiac stress

(Edmunds 1995).

el CPB causes massive fluid retention and increased capillary permeability, which

consequently give rise to edema. Pulmonary edema and CPB-related changes in

surfactant decrease alveolar stability. Atelectasis develops and continues to be a problem

during the first 48 hours after CPB ends.In sorne cases, acute respiratory distress

syndrome can develop (Edmunds 1995).

Most recent modifications in CPB, such asenhanced removal of carbon dioxide

(Aeba et al. 2000), lower priming volume, the use of smaller cannulae, and vacuum­

assisted venous retum (Berryessa et al. 2000), may contribute to improved hemodynamics

and reduced the adverse effects of CPB in newbom infants.

n.4.b.v. Deep hypothermia and circulatory arrest

The degree and the duration ofhypothermia contribute to mortality and neurologie

morbidity in infants (Miller et al. 1995; Stames et al. 1992). Moderate hypothermia (280

C) resulted in lower survival rates compared to those whose body temperature was

lowered to 200 C (Mosca et al. 2000). If cooling is not homogeneous or if the duration of

arrest is markedly prolonged, the risk for a brain injury increases (Nicolson et al. 1995).

Although the majority of strokes are embolie or ischemic, hypothermia may also

contribute to the damage (Edmunds 1995).

A circulatory arrest time of over 50 minutes is an important risk factor for early

mortality (Bando et al. 1996). The circulatory arrest time during palliation for HLHS

may be substantially longer (Staners et al. 1992). In fact, the risk for neurobehavioral
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abnormalities increases with each additional minute of circulatory arrest and hypothermia

after 26.4 minutes (Limperopoulos et al. 2000), while the most recent literature reports

hypothermia and circulatory arrest period of 15-64 minutes (median 37 minutes)

necessary for a modified first stage procedure (Poirier et al. 2000). In infants with

circulatory arrest lasting longer than 30 minutes, spectrum analyses of the EEG show

abnormalities at least until the end of surgery (Massaut et al. 1984). In fact, when the

duration of circulatory arrest exceeds 36 min, infants, due to brain injury, may experience

early postoperative seizures with neurological and developmental sequelae (Eke et al.

1996; Nicolson et al. 1995).

Transient postoperative clinical and EEG seizures were associated with worse

neurodevelopmental outcome at ages 1 and 2.5 years. Like other children with neonatal

seizures from various causes (Holmes 1991), those who develop seizures after open heart

surgery have lower motor function and mental development scores, abnormal

neurological examinations; and lower scores in several areas of function as compared to a

reference population (Goldberg et al. 2000; Rappaport et al. 1998).

Circulatory mest in newborns is associated with a high risk of delayed motor

development and neurological abnormalities at one year of age (Bellinger et aL 1995).

Adverse neurological consequences of open heart surgery correlate positively with the

duration of circulatory arrest, and the longer the duration, the more severe are the long

term consequences. Low developmentaI, motor, problem-solving, and IQ scores are

present at the age of4 months to 4 years in children who were operated during their

infancy (Williams et al. 2000). Data on oider survivors confirm the above fmdings

(Goldberg et al. 2000).
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II.4.b.vi. Inotropic drug infusion

Inotropicagents can act to increase systemic vascular resistance and further

exacerbate the flow imbalance in the pulmonary and systemic circulations (Nicolson et al.

1995).

11.5. Postoperative period

Infants who survived open heart surgery may develop a predisposition to either a

hypercoagulable state or bleeding complications (Jaggers et al. 1999), and single or

multiple organ failures accompanied by high fever, thrombocytopema and neurological

involvement (Book et al. 1982; Seghaye et al. 1993). The most important factors

responsible for organ failure are hypotension, poor tissue perfusion, and hypoglycemia

(Chesney et al. 1975). Recent use ofvasodilators in combination with catecholamines

seems to have preventive effects on postoperative renal insufficiency (Asfour et al. 1996).

Low perfusion during the perioperative period may lead to heart block, necrotizing

enterocolitis, or mensenteric ischemia, aU having potentially fatal consequences (Douglas

et al. 1999; Fatica et al. 2000; Hebra et al. 1993). Hyperglycemia, developed a few hours

after the open-heart surgery, may have an unfavorable effect on the cardiac muscle

(Benzing et al. 1983).

Patients may experience post-surgery feeding difficulties (Jonas et al. 1986) or

pancreatitis (Tikanoja et al. 1996). During the early postoperative period following first­

stage palliation, cardiac tamponade may occur, and tbis must be treated with a continuous

aspiration ofblood from the mediastinum (Nicolson et al. 1995). Some patients mayneed

reoperation for cardiovascular problems, and others may develop an often fatal abnormal

physiology of the coronary blood flow (Forbess et al. 1995).
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About 20% of infants who underwent first-stagesurgery are diagnosed with

obstruction of the aortic arch about 5 months 1ater (Tworetzky et al. 2000). Aortic arch

obstruction, coarctation of the aorta, restrictive atrial defects, tricuspid valve

regurgitation, and pu1monary artery distortion may deve10p in survivors of first-stage

palliation. Limited b100d f10w through the systemic-to-pu1monary artery shunt, a

restrictive interatria1 communication, or high pulmonary vascular resistance results in

cyanosis. These incidents require an immediate intervention to minimize their harmfu1

effects on the already volume-loaded ventric1e and decrease the mortality risk (Jacobs and

Norwood 1996; Jonas et al. 1986; Meliones et al. 1990; Vincent et al. 2000). Cases of

aortic arch obstruction and coarctation of the aorta can be managed by coarctation balloon

arterioplasty (Starhes et al. 1992; Tworetzky et al. 2000). But this procedure also has

inherent risks. The arterioplasty may cause death or bradycardia requiring

cardiopulmonary resuscitation (Tworetzky et al. 2000).

About 25% of aU survivors of the first-stage palliation require an intervention

between first and second-stage palliation represent. These infants may need several

additional palliative surgical procedures, inc1uding arch reconstructions, additional

shunts, repeated atrial septectomies, Glenn shunts, coarctation balloon angioplasties, or

pulrnonary artery reconstruction and reshunting. AlI these post-operative risks may

decrease the long-term survival rates of the HLHS patients to about 20% (Kern et al.

1997; Me1iones et al. 1990).

For several days after second-stage palliation, the cardiopulmonary physiology is

very unstable because of the changes in the heart and blood f1ow. At this stage, sorne

infants develop ventricular dysfunction combined with swelling of the upper body and the

airways, excessive irritability or lethargy lasting over several days (Nicolson et al. 1995).
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Pulmonary blood flow remains non-unîform (Seliem et al. 1997) and about 20% of

survivors show pulmonary artery trombosis, cardiac dysrhythmias, tachycardia, left

pulmonary arteryocclusion, pulmonary artery hypertension, necrotizing enterocolitis,

heart block, and hemidiaphragmatic paralysis, aH associated with considerable morbidity

and mortality (Bove 1998; Douglass et al. 1999). Infants with cardiac and phrenic nerve

complications often require surgical intervention (implantation of a permanent

pacemaker, plication), others may be treated with medication, oxygen therapy or

mechanical ventilation (Bove 1998). The patients may need reoperation for bleeding, or

treatment with extracorporea1 membrane oxygenation (ECMO) to improve oxygen

saturation; both interventions increase the risks for the infants' survival (Douglas et al.

1999).

FoHowing the third-stage, the completion Fontan, survivors are often hospitalized

for cardiac operations, pacemaker insertion or replacement, arrhythrnia, heart failure, or

infections. There is always a possibility that the right ventricle may fail as a single pump

for both the systemic and pulmonary circulations. The most frequently acquired post­

Fontan problems are atrial arrhythrnias, thromboembolic complications, and protein­

losing enterophathy (Dr. S.W., personal communication).

In summary, the full impact of these complications has been clouded by the

presence of a marked decrease in postoperative mortality of infants with previously lethal

heart conditions. However, it is evident that open heart surgery presents significant life

threatening risks and possible morbid consequences for survivors, including brain lesions,

intracranial hemorrhage, neurobehavioral abnormalities, early postoperative seizures with

neurological and developmental sequelae such as lowered motor function and mental

development scores later in life (du Plessis 1999). The HLHS patients must undergo three

28



•

•

•

-.-

open heart surgeries before the required palliation is achieved, and survivors of the first

stage may require additional interventions between the next stages that drastically

diminish their chances for survival.

H.6. Long-term survival

The long-term survival ofoperated HLHS patients depends on a variety of

inherent factors. For example, the survival rate was bettei when an experienced surgeon

operated, and was affected by the physiological state ofthe newborns before the first­

stage operation (Williams et al. 2000). When the surgery was performed during the fIfst

month of life, the chances for a long-term survival increased as compared to older infants

(Chiavarelli et al. 1993; Iannettoni et al. 1994). Nevertheless, the long-term survival rate

remains significantly lower than the 30-day hospital survival rate, and decreases with

each year of life.

The survival rate ofpatients considered at standard risk for palliation is 85%, 80%

and 69% at 1 month, 1 year and 5 years of age. By comparison, the survival rate for high

risk patients is 61 %,20%, and 20% at 1 month, 1 year and 2 years (Bove 1998). In this

group ofinfants, data for 5-year survival are not available. A review article by Cohen and

Allen (1997) reports a 58% 5-year survival rate following the three stages ofpalliation,

excluding from the calculations infants who were designated for palliation but died before

surgery. A study ofBreymann et al. (1999) reported a 4-year survival rate, including

hospital mortality and deaths at subsequent stages, to be 28% between 1989 and 1994,

and 58% between 1994 and 1997. Survivors often have significant harmful

cardiorespiratory conditions, which in some cases need a permanent pacemaker. In cases

with hemidiaphragm paralysis, plication is needed (Bove 1998). The majority of
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survivors have to retum for postoperative cardiac catheterization about 1 year after the

Fontan procedure (Farrell et al. 1992).

A recent paper by Mahle et al. (2000b) describes the 10ng-term survival ofpatients

who underwent reconstructive surgery in the Children's Hospital in Philadelphia between

1984 and 1999. Determination ofpatient status was carried out during the frrst five

months of 1999. During the fifteen years under study, 840 HLHS patients underwent the

frrst stage surgery, and during the follow-up period, about 36.8% (309 out of 840)

survived. After the Fontan procedure, performed on 337 patients, the 1-, 5-, and 10-year

survival was 52% (175 out of337), 40% (135 out of337) and 39% (131 out of337),

respectively. The above data suggest that the accumulative 1- and 10-year survival rates

ofthe entire study cohort after the Fontan procedure were about 21 % and 16%,

respectively. However, the long-term survival rates after the first-stage surgery almost

doubled between the late 1980s and the late 1990s in this institution (Mahle et al. 2000b).

A large variability in the survival rates remains between different centers. Williams et al.

(2000) reported 58% and 54%, the 1- and 5-year survival rates, after the staged surgery in

his institution, while in the other, Jenkins et al. (2000) reported 42% and 38% for the

same two periods of survival.

H.7. Long-term outcome

The long-term outcome ofpatients with HLHS may depend on the infants'

preoperation c6nditions (Bove 1998), but the relationship between the preoperative status

and the long-term outcome is not well documented. On the one hand, following the first

stage procedure, no correlation was found between the preoperative condition and the

outcome in one set ofpatients (Iannattoni et al. 1994), and on the other, severe
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preoperative obstruction to pulmonary venous return was found to be associated with

their poor survival (Bove 1999).

Rogers et al. (1995) described the developmental outcome of Il survivors among

the HLHS patients, at ages from Il months to 5.5 years. The authors included infants who

underwent only the fust-stage, and others who survived the second and the third stages of

palliation. AlI these children were underweight, had microcephaly (in 8), various degrees

of mental retardation (in 7), cerebral paIsy (in 2), substantial functional disabilities (in 8),

and gross motor delays (in 5). Their head growth was closely related to their cognitive

development. Occasionally, neuroimaging showed diffused cerebral atrophy. Several

children had more than one of these malformations.

In another study, survivors of the three stage palliation, between the ages of 3-8

years, who were considered at standard risk, had slightly reduced motor skills, verbal

performance, and intelligence test scores, and in 50% of these children, the scores were

significantly lower (Bove 1998). In a more recent study, HLHS survivors of the three­

stage palliation who, at 3-7 years of age, underwent imaging of the brain with MRI or CT

scan had a brain abnormality (in 50%), an evidence ofprevious ischemia or infarction (in

39%), and a congenital abnormality (in 10%). The HLHS survivors had significantly

lower verbal performance and overall scores than children who underwent the Fontan

surgery for other single ventricle lesions. Nevertheless, in this study, most of the HLHS

survivors demonstrated intelligence scores within or above the normal range (Goldberg et

al. 2000).

A study ofWilliams et al. (2000) shows delayed development, especially in

communication and gross motor skills, at ages of4 months to 4 years in aIl infants after

the frrst-stage procedure. After the second-stage, a low developmental status was
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observed in 60% of operated children. After the third-stage, the lower developmental

status was observed in 50% of the children. In 25% and 12% ofthese children the lower

developmental status was accompanied with low gross and fme motor function,

respectively.

In the above study, Williams et al. (2000) evaluated parental perception ofthe

quality oflife of infants who survived the three stage palliative surgery. Their data show

that after first stage palliation, the children seemed not to be different from the normal

population. In contrast, following the second stage, children scored significantly worse on

scales measuring physical ability, growth and development, discomfort and pain,

temperament and mood, general health perception, and on the emotional parental impact.

After the third stage, children were better on the discomfort and pain scale than the

reference population, but they were worse on the general health perception scale. Sorne of

these unfavorable characteristics remained in pre-school children, and were related to

perioperative conditions. Williams admits that the perception of quality of life by the

parents may reflect the modest expectation held by most of them after the first stage.

The quality of life of older survivors, as measured by the summary psychosocial

score, lagged behind that ofhealthy children. Five- to seven-year-old HLHS patients

scored significantly lower in emotional, behavioral, se1f-esteem, global health, and family

activity items. On the other hand, physical summary scores were similar to those of

healthy children. Gestational age and the duration ofcirculatory arrest were predictive of

the physical health summary score. The shorter the circulatory arrest time during surgery,

the better the performance in growth and development, the less pronounced discomfort

and pain, and better overall temperament, moods, and behavior (Williams et al. 2000).

Therefore, improved quality of life of the survivors could be achieved by centralization of
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centers offering palliation where greater experience allows a shorter circulatory arrest

time (Mosca et al. 2000). However, because Williams examined different infants at

different ages, the longitudinal data allowing evaluation ofthe time course of

postoperative development in HLHS patients are not yet available.

Finally, Mahle et al. (2000a) reported that at school age, children with HLHS, in

many respects, did not differ dramatically from their peers. The majority ofthem were in

good or excellent health; their academic perform(j11ce was about average. Nevertheless,

over 60% ofpatients had to use chronic medication, and although intelligence tests

showed scores within the normal range, the mean performance of these survivors was

lower than that in the general population; about 20% of these children presented mental

retardation.

When the developmental delays are detected in the HLHS infants during their first

years oflife, it does not necessarily mean that they will remain behind the other children

later in life. On the other hand, it is possible that some developmental delays will become

more evident in oIder survivors; unfortunately, the long-term analyses ofneurological

development of this group of children are missing.
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n.B. Summary

The life of infants who underwent tbree staged palliation depends on the

performance of a single ventricle. Following palliative surgery, unfavorable survival is

associated with pre-operative factors such as noncardiac congenital conditions,

obstruction ofpulmonary circulation and hypoxemia, and during surgery, prolonged

hypothennia and a circulatory arrest period (Bove 1999; Clancy et al. 2000).

Summarizing the recent achievements in the management of the HLHS patients

Freedom (2000) stated: "[any] number of challenges, including definition ofparticular

treatment strategies, remain to be confronted in these difficult-to-treat cohorts of

patients." The history of the tbree-stage palliation for HLHS is not very long and,

therefore, data on long-term outcome after this treatment are not yet available. There are

data on a 5- to 10-year survival after the tbree stage palliation (Bove 1998; Mahle et al.

2000b), but the medical state ofthese children has not been systematically documented.

On the other hand, in adult patients, cognitive dec1ine has been recognized as a

complication after cardiac surgery with cardiopulmonary bypass. The dec1ine of cognitive

function was still present five years after the surgery (Newman et al. 2001).

More importantly, to estimate the long-term outcome of infants who were

operated during their infancy, not a few years but several ten-year follow-up periods must

be evaluated. It is impossible to foretell the HLHS patients' future weIl being on the basis

of the existing but scanty data on the first 10 years oftheir lives. Growth of the surgically

created new vascular pathways has not yet been examined and urgently needs to be

evaluated (Jacobs, 2000). More systematic study of the psychophysiological status of

these infants is still missing.
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The considerable mortality rate, unknown long-term outcomes, and the fact that a

large percentage ofparents choose comfort care alone when this option is offered, suggest

that palliative surgery is still in its developmental stage. Revisions ofthe surgical

palliation ofHLHS continue (Mahle et al., 2000b). One of the most recent modifications

of the first stage described by Poirier et al (2000) is aimed at ensuring sufficient coronary

blood flow and, therefore, at eliminating one ofthe most important risk factors oftms

stage ofpalliative surgery. Further modifications are focused on the improvement ofthe

long term outcomes by reducing the potential adverse effects not only of the surgery

itself, but also of the accompanying deep hyporthermia, circulatory arrest, and

cardiopulmonary bypass. Nevertheless, until the mortality rates become less variable and

while the long-term outcome is more clearly defined, palliative surgery remains an

'experimental' procedure; the management ofnewboms with HLHS will remain

controversial, since the future benefits for the patients cannot be clearly judged.
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H.9. Footnotes

1. The advantage ofcardiac transplantation is the replacement ofan abnormal circulation with a normal
one in only one operation. The most important disadvantages ofthis approach isa low availability of
donors, the time constraints dictated by the physiological fragility of newborns with HLHS, the
lifelong need of immunosuppressive therapy, and management of sometimes multiple rejection
episodes in addition tothe late complications of infection, graft atherosclerosis, and a
lymphoproliferative disease (Bove 1999; Braunlin 1990; Chiavarelli et al. 1992). During the waiting
period, infusion ofprostaglandin El causes cortical hyperostosis in infants if the infusion lasts longer
than 60 days (Woo et al. 1997), and the waiting period for a heart donor may weil exceed this limit
(Bando et al. 1996; Boucek et al. 1990). Up to 84% ofinfants may die while waiting for transplant
(Baeker et al. 1991; Bove 1991, 1999; Stames et al. 1992; Williams et al. 2000). The overail5-year
survival is 61% when an infants who have been designated for cardiac transplantation are included in
calculations (Razzouk et al. 1996). When immunosuppressive therapy is ineffective, a final approach
to refractory rejection is tota1lymphoid irradiation (Byme et al. 1995). Systemic and pulmonary
hypertension and coronary artery disease are frequent complications in the graft recipients (Stames et
al. 1989, 1992). Sorne recipients may need retransp1antation, or additional surgeries for repairs of
aortic coarctation, or pacemaker insertion (Chiavarelli et al. 1993; Razzouk et al. 1996). The recipients
are prone to nephrotoxicity or immunosupression-induced malignant disease (Backer et al. 1991). The
therapy may have various side effects (excessive body hair growth, hypertension, tremors, impaired
renal and liver function, gartrointestinal disturbances and bone marrow toxicity, leukocytosis,
thrombocytopenia, and anemia, Cushing's syndrome, excessive weight gain, gastrointestinal
disturbances, and mood swings). Data on long-term outcome are conflicting. One study reported that
the majority of graft recipients have normal psychological and mental development (Backer et al.
1991), while the other reported neurological complications (Lynch et al. 1994). West et al. (2001)
described a successful ABO-incompatible cardiac transplantation in 10 infants performed in the
Hospital for Sick Children in Toronto, 2 ofthese infants died within 29 days after surgery. However,
these are only preliminary data with a foilow-up of the survivors lasting Il months to 5 years, and
need to be confrrmed.

2. Sorne institutions have chosen only pailiation (Pigott et al. 1998). Others focus on cardiac
transplantation as the only therapy for HLHS (Backer et al. 1991; Razzouk etaI. 1996). Still other
institutions have a flexible program and offer both procedures as equally valued treatment (Meliones
et al. 1990; Stames et al. 1992; Gutgesell and Massaro 1995; Bando et al. 1996). For example, the
Colombia-Presbyterian Medical Center and the University ofMichigan offer staged palliative surgery
for an patients as the preferred option, and transplantation is reserved only for those who are
unsuitable for surgery (Bove 1999; Williams et al. 2000). At the Loma Linda University Medical
Center cardiac transplantation has been the preferred treatment ofHLHS for the last 15 years
(Razzouk et al. 1996).

3. Hyporthermic circulatory arrest at as low as 14° C was used for reconstruction of the interrupted aortic
arch in neonates with 77% long-term survival rate (Tlaskal et al. 1997).

4. Open stemotomy has beeome an elective procedure for the [lISt-stage surgery. The clinical praetice
shows that it may help to improve respiratory and hemostatic stability sooner after eardiac surgery
(Kay et al. 1989; Stames et al. 1992; McElhinney et al. 2000). However, since randomization to this
treatment has never been done, there is no data on the effeet of open stemotomy on postoperative
mortality (McE1hinney et al. 2000).

5. Increased levels of carbon dioxide in inspired air reduce pulmonary vascular resistance and result in a
marked stabi1ization of the early postoperative physiology and reduce significantly the early
postoperative mortality (Gunquist et al. 1992; Nicolson et al. 1995).
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III. Ethical considerations

"The goal of ethical decision-making is an emotionaIly grounded reflective

equilibrium in which aIl systems are integrated, ail tests are satisfied, and a wholehearted

decision can be made" (Spence 2000). When a standard treatment is discussed, a sound

ethical decision may be relatively easy to achieve. Potential risks and benefits ofthis

treatment for a patient are weIl establish. If fatal consequences of a standard treatment

may be expected, the rate of their occurence is also weIl determined. Therefore, in this

case, weighing the burdens against benefits may not offer unexpected constraints.

However, in other cases, the decision cannot be so easily reached. The difficulty escalates

drastically when a treatment under development and with unknown long-term outcome is

discussed.

Ethical decisions in medical care require the process of informed consent given by

the patient before any treatment can be undertaken. The concept of informed consent is

based on several key elements, including competence of the patient, his or her autonomy,

and adequate disclosure of relevant information. In the process, the patient must gain a

full understanding of the disclosed information and must be aware of the potential risks

and benefits of a suggested treatment. In the case of infants, the above guidelines apply to

parents or guardians. Therefore, as Lynch (1991) indicated, it is more appropriate·to

speak of authorization or permission for any interventions that involve children rather

than to use the term 'consent.' Brady (1981) holds a similar opinion. He says that since an

infant is not able ta exercise autonomy, it is it impossible for a ProXy ta consent on a

child' s behalf in a real sense. In his opinion, the parents' consent to their child' s
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treatment, and "we hope that they think about their commitment toward this child as its

guardians."

John Rawl's moral theory maintains that parents have duties to their children,

despite an inherent paradox: "In choosing for a child as if he were myself, 1 am choosing

for the child to be independent ofmyself' (in Blustein 1988). This contradiction cannot

be avoided because judgments about immature children are made from the adults'

perspective. Neverthe1ess, in general, only the parents may reach a decision about their

duties to children, trying to predict from their own viewpoint what kind oflife their

children will value, and what kind ofpersons they may become (Blustein 1988; Brody

1988).

IIL1. The best interest standard

Ethical decision-making for children and incompetent patients of aIl ages is based

on the best interest standard that respects the individual's self-determination, concem for

the individual's weIl being, and distributive justice. The standard finds its reflection in the

Canadian Charter of Rights and Freedoms1 inprotecting individuals from unnecessary

harm. The best interest standard has been an important tool, both in ethics and law, in the

evaluation of such basic ethical principles as preservation of life, beneficence and non­

maleficence for individual patients.

The best interest standard guides the decision-makers to establish the net benefits

for the patient of a given treatment option, and to weigh those benefits against burdens of

the option for the patient, so that the burdens:.to-benefits ratio is favorable to the patient.

The standard is patient-centered, because it focuses primarily on the current and future

interests of the incompetent patient. Consequently, it takes into account a quality of life

judgment inasmuch as a treatment will be in a patient's best interest only when life after a
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treatment is worth living for the patient (Ahronheim et al. 2000; Buchanan and Brock

1989; Lynch 1991; Pear11l1an and Speer 1986). 1will discuss the quality of life judgments

separate1y below,

Although the best interest standard applies to both infants and incompetent adult

patients, there are important differences in the decision-making process for these two age

groups.

In the case of an incompetent patient who used to be self-governed, the proxy

making the decision may have sorne indications, based on the patient' s past, ofwhat the

patient wou1d choose in these circumstances were he competent, and what the patient

would understand by his best interests. The proxy, in his decision, would be able to

substitute his judgement for that of the patient, relying on what was known about the

patient' s preferences. Accordingly, all these patients have the same rights as competent

persons, including the right to refuse medical treatment. Not using substituted

judgment in these cases would mean a 10ss of this fundamental right of the patient.

In contrast, surrogate decision-making for infants does not involve a once­

autonomous person. Newboms have never been autonomous and their preferences are

unknowable. They have no wish or will as agents.2 They are not yet developed as

individuals with complex interests, fior have they developed social and intimate bonds

with others. Thus, ethical decisions conceming children are made for them in a state of

relative ignorance about the children's own wishes; this ignorance can possibly be

reduced, but never eliminated (Brody 1988). The parents have the primafacie right to

consent for their children, which may be overruled by legal authorities only when the

fundamental rights of a child are not respected.
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For children, predictions are made regarding their future potential for

development as human beings with opportunities for relationships, experiences and

awareness. Both the immediate and the future benefits depend on the consequences of the

chosen action and existing knowledge about a treatment. In sorne cases, and especîally

when a new treatment is selected, only the future may tell if the predictions were accurate

and the undertaken action was favorable. The best decisions based on the best information

available at the time may turn out to be wrong in the future (e.g. past treatment of

respiratory distress syndrome in newborns with oxygen led to retinopathy).

Standard treatments decrease the probability of future unfavorable outcomes. The

benefits of a standard treatment with known outcomes are relatively easy to predict;

efficacy of a treatment and its risks are usually well established, so the benefits-to-risks

ratio can be estimated for an individual infant. In contrast, when the treatment is

experimental and/or its outcome is uncertain, the infant's best interest may be

jeopardized; with uncertain outcomes, benefits are obscure. However, there is no general

agreement on which neonatal outcomes should be considered good and which harmful.

Certain outcomes may be regarded as sufficient for their child' s well-being by sorne and

unacceptable by others (Kraybill 1998). For instance, sorne parents may accept a one-year

survival of their child as beneficial. Others may rej ect it as an unacceptable outcome.

Uncertain benefits of a treatment can increase the controversy.

Lack of adequate information or variable outcomes elicit uncertainty about the

balance between burdens and benefits. It is generally accepted, that inasmuch as the long­

term harm of a treatment is unknown, it is not permissible for the infant to be subjected to

pain or discomfort. Before the initiation of a new treatment, potential risks should be

identified, and within the context of good clinical practice, minimized so that they would

40



•

•

•

not be greater than those of a standard treatment, if such exists (Emanuel et al. 2000;

Freedman et al. 1993). For children, the risks of a treatment may be established in

comparison with the potential risks of everyday life (Lynch 1991).

Any modifications of a treatment with uncertain outcome can be justified only if

potential burdens to individual patients are minimized, and potentialbenefits to these

patients are maximized. Modifications of a technique should aim to eliminate, ifpossible,

or at least to minimize, risks that were identified in the previous trials, so that the burden­

benefit ratio may become more favorable for future patients. Therefore, the potential

benefits to an individual patient should be proportional to or outweigh the burdens

(Emanuel et al. 2000). With the gain of experience and knowledge, the recognition of

risks helps further modifications of a treatment to increase benefits for the patients. There

would be no progress in medical technology ifmoderate risks were not undertaken.

For example, decisions concerning the management ofHLHS patients today are

based on variable survival rates and limited data on their long-term outcomes. However,

if the immediate outcome ofthese first attempts was considered exc1usively, the palliative

surgery would have never been developed.

After the first published attempts of surgical correction ofHLHS in infants, DotY

and Knott (1977) wrote: "the ethical considerations of surgery in patients with

hypoplastic left heart syndrome also are difficult. Even if surgery were successful by the

procedure described, a second, or even multiple operations would be required to allow

growth." They conc1uded: "Many argue that nothing should be done for hypoplastic left

heart syndrome because of extreme cardiac deformity. This experience in these five

patients is presented to stimulate thought and perhaps sorne hope for these helpless babies

with a uniformly fatal cardiac anomaly." AlI five patients died shortly after the surgery.
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Now, twenty-five years later, we do not know who those children were and what the

process of ethical decision-making was, if such a process did take place. We do not know

iftherewere ethical considerations of the risks involved, ta what extent the parents were

involved in the decision-making, or how weIl they were informed. Nevertheless, in the

hne ofreasoning ofDoty and Knott, the deaths ofthese five infants stimulated thought

and offered hope for HLHS patients today. Thus, from a utilitarian viewpoint, these first

attempts at HLHS treatment might be considered morally sound, but viewed with

hindsight, did not serve the patients' best interest.

The surgery described by DotYand Knott in 1977 involved an infinite risk-to­

benefit ratio. 3 Since the 19708, great progress has been achieved in the surgical treatment

ofHLHS patients. Nevertheless, the long-term outcomes are not weIl defined, and the

one-year survival rates after palliative surgery may vary from 20 to 58% (Bove, 1998;

Kern et al. 1997; Mahle et al., 2000b; Williams et al., 2000). Therefore, as in aU cases of

treatments under development, physicians who propose a treatment for a HLHS patient

are responsible for giving full information on the nature of these treatments, including aIl

uncertainties implicated in the long-term outcome. In this way, parents may make a weIl

informed decision in choosing a treatment that will best protect the child's best interests.

Ethical issues arising at times when new treatments are offered are associated not

only with uncertain outcomes of these treatments, but also with difficulties in

communicating the early and late risks in plain and comprehensible language. Another

problem in communication between physicians and parents may arise from "the various

ways of expressing 'current' mortality that may give different estimates, when mortality

is changing rapidlyover time" (Bull et al., 2000). Additional problems may arise when

there are uncertainties about the parent's capacity to decide, or when it is unclear what

42



•

•

•

could he the legal implications of a particular decision, when the importance of certain

moral principles is not fuUy appreciated, or when it is uncertain how to weigh one

principle against the other (Anhronheim, et al., 2000).

The complexity of the best interest judgment for infants and uncertainty regarding

prognosis of survival and long-term outcomes fonowing a given treatment are among the

mûst compelling issues ofmedical ethics. These issues are relevant to the decisions made

for the HLHS patients and need careful discussion concerning the best interest standard

among an involved.

III.1.a. The best interest of the infant

The best-interest standard implies that the patient has some capacity to experience

pleasure and pain, and infants definitely may experience both. But infants are not

conscious of the existence of interests. The infants' interests are held in trust primarily by

the parents, and then by farnily, nurses and physicians involved in the infants' treatment

(Kennedy 1988), or in particular cases, as mentioned above, a legal authority.

Like those of other individuals, infants' interests are present and future oriented.

The present interests include achieving pleasure, being warm, being well-fed, and the

avoidance of pain and discomfort (Buchanan and Brock 1989). The future interests

include developmental interests, opportunity interests, and human relationship interests.

In sorne cases, the primary importance of the developmental interests may outweigh an

infant' s current best interests. For instance, pain caused by a treatment during infancy

may guarantee the infant' s development in the future. In contrast, when a treatment

alleviates a patient' spain, it improves his or her short-term well being, but it does not

necessarily mean that lasting effects ofthis treatment will also be beneficial (Spence

2000). The developmental interests are especially important since they influence an
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infant' s possibilities during the rest of his or her life. Thus, a newbom who has a potentia/

for development of the capacities necessary for being a moral agent has an interest in

developing these capacities. Because human thriving is dependent on the success of

human life, infants have an interest in having opportunities to be successful. Finaily,

humanthriving requires human relationships, thus infants have an interest in developing

the capacities for such relationships (Buchanan and Brock 1989). Therefore, where there

is a possibility of a short term survival after a painful treatment combined with a severe

handicap, nontreatment could be considered as an option toward the infant' s best interest

(see Re J case below).

The present and future interests of infants are evaluated for them by the decision­

makers. Despite their best intentions, there are many cases where the standard of the

child's best interest does not give clear-cut guidelines (KraybillI998). More importantly,

judgment ofbest interests may differdepending on who is making the judgment: lawyer

or philosopher, obstetrician or pediatrician, parents or special interest advocacy groups

(Doyal and Wilsher 1994). Although ail these parties aim to act with the best intentions,

only the future can prove whether or not the infant, had he or she been competent at this

particular moment ofhis life, would have undertaken the same decision.

Pellegrino (1987) suggested three ways for considering the best interests of the

infant. Firstly, when there is an uncertainty and a treatment can have sorne medical

benefit, then the treatment should be used. However, because this course of action does

not concentrate on the individual infant, in sorne cases, it may jeopardize a particular

infant's well-being. Secondly, Pellegrino implied that discussion of the infant's best

interests should be based on a projected quality oflife judgment, so that an operation

which meets only the infant' s short-term interest should not be considered. A difficulty in
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accepting this way ofreasoning is that 'interest' has no absolute value. For sorne parents,

short-term survival of their infant would meet their perception of the best interest

standard. Thirdly, Pellegrino argued, consideration ofbest interests should examine the

burden of life for the neonate understood as 'disability that will affect the infant' s

potential happiness.' He stated that when the potential burden of continuation of life

seems too great as compared to potential benefits, then a decision of non-treatment should

be undertaken. However, the defmition of 'burden' is. undear; a tolerable burden for one

person, can be intolerable for another.

Spence (2000) promotes a caring, rather than a curing approach, as the preferred

way of action toward the infant' s well being. The caring approach focuses on infants as

individuals with feelings, relationships and families. It takes into account both short-term

and long-term interests, evaluated as the infants' potential to develop into quality

survivors. The caring approach reflects Duffs concept of"close-up ethics," emphasizing

the ethics of good (Duff 1979). In contrast, the curing approach is based on the

availability of a treatment and aims to cure the illness, ignoring other needs of individual

patients. The patient could he seen only as a problem requiring a solution. Therefore, it

favors only the short-terro interests by treating the immediate problem, while not

considering the type of survival, or what happens when the cure is not complete. Duff

refers to the curing approach as "distant ethics." Considering the use of a treatment from

the distantethics viewpoint, the treatment may not be in the infants' short-terro and long­

term best interests, while the caring approach always is (Duff 1979).

The caring approach allows one to recognize that it may not always be in the best

interest of the infant td continue his or her life. In sorne cases, suffering and pain may be

recognized as being too great to risk a treatment, even if there may be sorne possibility of
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a good outcome. In other cases, infants who are in continuous pain or are kept alive but

have no prospect ofnormal development and ability to form a re1ationship with their

parents, may be "better off' if they die without a treatment. In ail these cases, to treat

them, or to keep these newborns alive could do them terrible harm, which could be

known only in retrospect (McCormick 1974). However, it is difficult to compare the

advantages of life, even with disabilities, against nonexistence fol1owing death. Such a

comparison can be made only on the basis ofwhat we accept as being 'good.' In general

we believe that life is good. In contrast, a life with elements of 'bad' (e.g. constant pain

and suffering) might lose this value. Again, a decision on what is 'good' and what is 'bad'

may be influenced by who is making the judgment, and the evaluation of 'bad' in infants

may represent an obstacle in itself

Suffering and pain of infants is unavoidably evaluated from the adult point of

view, and the existing tools of 'measuring' the infants' pain are often criticized. Arras

(1984) suggests that we should ask "not whether a normal adult would rather die than

suffer... but rather whether this child, who has never known the satisfactions and

aspirations of the normal world, would prefer nothing to what he or she has." He

continues that adopting "the child' s viewpoint would be difficult in practice, but it would

conform more closely to the spirit of the best interest standard." However, in practice, this

way of action may not only be difficult but impossible. If one foilows the suggestion of

Arras, the value that is given to the quality of prolonged life would be rej ected because

newborns have no perception of their future life. Nevertheless, 1 agree with Arras that by

focusing directly on the infant, the weil being of that infant would not be confused with

the best interests of others involved in the decision-making (Arras 1984).
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However, focusing on the infants' well being does not guarantee that decision­

makers may free themselves oftheir personal preferences while evaluating the infants' well

being, and interpretation of the standard depends on who is involved and when the

judgment is made. For instance, parents mayconsent to a treatment because they may be

unable emotionally to undertake any other decision at this particular time (Avery 1998).

Physicians may occasionally disagree with the parental judgment, and the disagreement

may lead to a conflict between the physician' s obligation to the patient and the parents'

wishes. Alternately, a physician might find it difficult to let a baby die. Therefore, the best

interest standard for an infant has different perspectives, and in particular cases, the court is

involved in protecting the infants' well being.

m.2. The parents' perspective

It seems to be generally accepted that any decision concerning an infant' s

treatment and its consequences cannat take place without parental contribution (Kraybill

1998). Parental judgment must be respected by physicians, because it is the parents who

are responsible for creating a bond with their child. They take upon themselves a burden

that cannot he shared by anyone else, and from which they cannot escape - no matter

what parental decisions are made (Stevenson and Goldworth 1998). Gnly in exceptional

cases may parental decisions expose their children to risks against the general

understanding of the best interests of the child. In these cases, a third party (e.g. the

courts) may intervene on behalf of the child, acting in agreement with the ethical view

that medically reasonable efforts must he undertaken to preserve a child' s life, even

against strong, or religiously based objections by the parents (Ahronheim et aL 2000).

The courts recognize the best interest standard only as a regulative ideal and not as a strict

requirement, because parents' obligations toward the other children and their own self-
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interests can confiict with what maximizes the child' s weIl being. The case for legal

deviation from the standard as a directive in decision-making depends on the fact that

optimizing for the ill infant may confiict with the legitimate interests of other family

members (Buchanan and Brock 1989).

Parents not oilly wish to give life and to nurture their children, but they may also

expect emotional gratification in return. This self-centered consideration is intertwined in

the parental understanding of the weIl being of their children. Therefore, the best interests

oftheir children, refiect the parents' own perceptions ofthose interests, as infiuenced by

their own status. In a diverse society, different parents facing similar dilemmas will reach

different conclusions, based on their differing personal, cultural, and religious values.

For example, the concept of 'sanctity of life' may become the main decisional

standard when the balance between burden and benefit and outcomes is uncertain

(Shewchuk 1995). Whatever their motivations, such decisions relate to parents' beliefs

about the meaning of life, suffering and death. Those who believe in the sanctity of

human life will choose to sustain life, even at the cost of the infant's and family's

suffering (Kraybill 1998). Others may recognize that life is good only when it can support

higher values, including the development ofhuman relationships.

The parents' identification of moral issues is defllled in terms oftheir relationships

with other people and their commitments to those people, especially individuals in their

family (Pinch and Spielman 1989). Olten, the best interests of the parents are satisfied if

the best interests of the child do not confiict with achieving their own goals. For example,

the parents may decide for non-treatment of their newborn who, because of his or her

handicap, would require special care and sacrifices on their part in the future.

Nevertheless, such decisions would be in contrast to the child-based best interest
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standard, and may have to be resolved in the court. An example of a similar court case

(Re B) is given in a separate section below that reviews relevant court judgments.

There may be a variety of factors that could hinder the expected role ofparents as

the decision-makers. 1 discuss some ofthese factors below.

IU.2.a. Compelling influences

The recognition of the best interests of a child may not be free of compelling

influences that parents may be unaware of, or do not wish to recognize. Mothers given

increasing responsibility for the well being of their newborn children may be afraid of

societal judgment when the pregnancy outcome is disappointing. Interviewed parents

whose infants were diagnosed with congenital heart diseases described their feelings of

disappointment combined with sadness, anger, and guilt (Cohn 1996). Even more minor

malformations in newborns bring about shock and disappointment in many parents. This

psychological state may influence their decisionsregarding the child's treatment. For

example, about 75% ofmothers described the birth of a child with a facial cleft asa

mental shock, which was often followed by depression. The parental attitude ofrejection,

if persistent, may interfere with the child's best interests, or have negative effects on his

or her self-esteem, mental development or social interactions (Dytrych et al. 1991). In

sorne cultures, society may reject a 'defective' child and social humiliation may increase

the parents' stress.

UI.2.a.i. Guilt

An interesting statement by a mother ofan infant with HLHS who was deciding

between treatment and non-treatment illustrates her feeling ofguilt and vulnerability. The

mother said: " In a crisis after birth you are very sensitive and easy to influence. You feel

that you have to do everything possible to save your child. As a parent you are egoistic....

49



•

•

•

You don't consider the kind of life your child will have, or that he may suffer during surgery

and then die." Interestingly, the mother opted for basic comfort care only CVandvil and

Forde 2000).

Parents could subconsciously project their guilt onto physicians, expecting them

to "do everything to save the baby." In contrast, they may unconditionally rely on a

doctor's opinion. Either ofthese reactions has a deeply imprinted social background,

name1y the social responsibility granted to parents to·safeguard the well-being oftheir

children, or the general beliefthat "the doctor knows best." In these situations, the

majority ofparents would c1ing desperately to any hope the doctors may offer them.

However, offering this hope can be misleading in some cases, especially when the long­

term effects of a treatment are not yet wellestablished. Parents may agree to a new

treatment because its outcome is not c1ear to them. Because an unc1ear prognosis

introduces additional difficulty for the parents in end-of-life decisions, the parents may

become more submissive in accepting a suggested treatment, especially when religious

beliefs play a role (Spence 2000). The ease with which physicians may influence parents

could create a conflict between the interests ofthe parents and the interests ofthe person

who the child would become (Kuhse and Singer 1985).

IIL2.a.n. Stress

While under stress, parents might be unable to make a c1ear decision that may

lead, in sorne cases, to life-prolonging treatment in children, disregarding how il1 or

impaired they are and will be if life is preserved. On one extreme, there are infants with

birth defects such as anencephaly, or Trisomy 18. On the other extreme, are infants who

have a good potential for recovery and full mental development, but whose parents refuse

treatment. Between these two extremes there are children who are markedly retarded or
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physically handicapped. The development of these children would depend on the ability

oftheir families to give them the special care and emotional support that they might

require (Pinch and Spielman 1989).

Parents may be unaware oftheir role in ethical decision-making involving their

high-risk children. They may recognize the communication regarding a treatment as

simply informative, believing that it is one of the requirements on their part to fulfill a

legal necessity. In the parents' perception, their contribution in the decision-making may

not seem important, sinee in their opinion, a treatment would not be offered if it were not

in the best interest of their child to receive such treatment (Pinch and Spielman 1989).

An interview of 32 families has shown that, in general, whenever negative

outcomes were likely, parents adopted a passive role in the decision-making

responsibility (Pinch 'and Spielman 1990). The parents justified their behavior as resulting

from stress, not understanding the technological details of the offered treatments, or by

their submission to the health professionals' expertise. While their children were in the

neonatal intensive care units, most parents found themselves distant from the child and

perceived the physicians as being paternalistic. They expressed feelings of emptiness,

Iack of fuifillment and depression. When asked specifically about their role in treatment

decisions, they stated either that no decision-making was necessary, or that they were not

invoived in the process. Sorne parents felt intimidated by the professional staff and

confessed that, because of the intimidation and their own lack of medical knowiedge, they

depended fully on the judgments made by physicians (Pinch and Spielman 1990).

Especially during the early days in the intensive care unit, parents may be

vulnerable ifieft aione to face a reality drastically different from their expectations. If the

father alone is expected to become a primary caregiver, he may be in an especially
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vulnerable position ifunprepared for this role (Shellabarger and Thompson 1993). In such

cases, others, especially physicians, can easily influence either of the parents in their

decision-making.

III.2.a.iïi. Possible contlicts

When there is a conflict between the parents and the physicians in their judgments

of the infant's best interest, the majority ofparents focus on their own emotional state

during the conflict, and that is what they want to discuss (pinch and Spielman 1990). In

one report, they mentioned their physical and mental status as factors limiting their ability

to make reasonable choices. Parents of chronically ill and handicapped infants often

expressed shock at the implications of a proposed treatment plan when they fully

recognized the depth and magnitude of subsequent childcare required (pinch and

Spielman 1990).

Parents may become re1uctant to accept the physicians' rationale when conflicts

arise between them and the health professionals in understanding the best interest of a

child. Parents' reluctance may reflect ignorance about the disease and/or the treatment, or

misunderstanding of the clinical situation. Reluctance frequently arises from the parents'

inability to cope emotionally with the stresses related to their ill child and a recommended

treatment. Under stress, parents may be vulnerable to psychological reactions which

lessen their abilities for constructing a decision (Callahan 1988).

Extreme parental non-compliance may represent a special form of child abuse

where, due to the presence ofpsychopathology, parents are unable to consider the child's

best interest (e.g. Munchausen syndrome by proxy).
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m.2.a.iv. Parental background

The parents' decisions about the best interest oftheir infant can depend on their

socio-economic status. Parents with higher education show the adaptive character of

thoughts and better understanding of given information that facilitates the decision­

making process. Nevertheless, when both the predispositional and situational distresses

are increased, the ability of decision-making for aU parents decreases (RoUen and Brickle,

1998).

However, the decision process may depend on whether a treatment, non­

treatment, or both are considered. A Norwegian study by Vandvik and Forde (2000),

which compared the decision-making process for treatment and non-treatment of infants

with HLHS, reported that those parents who opted for comfort care (non-treatment) took

longer time to reach their decision. The motive for their decision was to prevent the

child' s suffering. Mothers who chose surgical treatment for their infants, were ofthe

opinion that when there was technology it should be used. Mothers in 'the basic medical

care group' had a higher educationallevel and better childhood experiences than those

who chose surgical treatment. Interestingly, more mothers in 'the comfort care group' had

been working in healthcare, suggesting that some medical knowledge may create greater

opposition to a complicated treatment with an unknown outcome.

m.2.a.v. Communication

The parental decision may depend on how the diagnosis and prognosis have been

presented to them. For instance, De Wet and Cywes (1985) reported that when the

attitude of a physician was sympathetic, parents responded positive1y to an offer of

corrective surgery. The offered hope also changed their perception of how the diagnosis

was revealed to them. When there was no element of hope, as for example in the case of
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cystic fibrosis, the largest percentage ofparents were dissatisfied with how a physician

presented the child' s diagnosis to them (De Wet and Cywes, 1985).

m.2.b. Long-term consequences of a dedsion

There are unpredictable consequences of an infant' s stay in an intensive care unit.

A review by SheUabarger and Thompson (1993) indicated that months and years into the

child's development, the parental stress caused by the experiencewith the intensive care

unit may create problems in the parent-child relationship, leading to difficulty in bonding

or parenting, and a possibility of child neglect or abuse.

The evaluation ofthe infants' best interests by physicians relies on the standards

oftheir profession. On the basis of the risks-to-benefits ratio, they may recommend or

disapprove of a treatment, and the parents choose between existing options, unless in

particular cases, legal authorities remove their primajacie right. The decisions must be

approached with extreme caution in individual cases because a treatment that would

benefit the patient in the short term may not necessarily be in his or lier future best

interests; other options may have greater benefits, with less cost to the patient from

suffering and disability.

A series of interviews with parents of children with Down' s syndrome carried out

by Shepperdson (1983) showed that about 50% ofthose parents accepted the idea that not

aU handicapped children should be kept alive at aU costs. Sorne of these parents objected

to active euthanasia, others objected to the cruelty of a lingering death, but aU accepted an

"allow to die" approach. Interestingly, the strongest support for active euthanasia came

from the mothers of oIder children, suggesting their psychological burnout (Shepperdson

1983).
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Parental burnout could be the reason for a tragedy documented recently daily

Montreal press, where a mother killed her 14-year-old daughter before attempting to kiU

herself (Kalogerakis 2001). The daughter was not in chronic pain, but was mentally

handicapped, suffered seizures, walked with difficulty, and could not feed herself Like

the Robert Latimer case (R. v. Latimer), this event inspired social reaction from many

parents who "have spoken out about the lack of resources available to alleviate the stress

and crushing workload that cornes with raising disabled children" (Kalogerakis 2001).

Parents ofHLHS patients are not free of stress, especially when they care for

these children between surgical bouts and in the intensive care units. In recognition of this

unavoidable stress, and of the need of a support system for these parents, a national parent

group, called "Left Beart Matters," has been set up in Britain. The organization supports

parents with individual requests, organizes annual get-togethers and publishes

information booklets (Brawn et al. 1997).

In summary, the expressed parental decision about treatment may not reflect the

real choices they would make if they were free of conflicting feelings and stress. It may

not always be true that parents know or are able to clearly establish the best interest of

their children, and this is an important constraint in theirexpected role as the decision­

makers.

ID.3. The family,s perspective

Although it is generally accepted that the best interest standard of infants bears a

paramount value, others believe that, because the life of the newborn is intertwined with

the lives ofits family members, parents cannot choose for the infant without·choosing for

the family (Benfield et al. 1978; Downie and Randall 1997; Backler and Biller 1990;

KraybillI998). The future best interests of the infant, and its role as a member of the
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family cannot be easily separated. Therefore, parents' actions in the infant's best interest

might he limited by the interests of other members ofthe family. According to this train

ofthought, long-term decisions concerning the infant could be justified in terms of the

importance of preserving intimate family re1ationships, rather than only in terms of the

best interests of the child, although ideally, best interests will be cornmon for the child

and the family (Downie and Randall 1997). However, in situations in which the benefit to

the infant is questionable, and where treatment may impose grave burdens on the falllily, the

family's interests may become more important and the best interest standard may be

expanded to include the best interests of the family as a whole (Brody 1988; Kraybill

1998; Lynch 1991).

When the long-term outcomes of a treatment are contrary to expectations, difficult

and demanding adjustments may have to be made by the Immediate family of a

handicapped child. The parents and siblings may react to the burdens such care imposes

with resentment, gui1t, and hostility, which may explain why families with handicapped

children have an increased rate of marital break-up (Kuhse and Singer, 1985). Siblings of

a handicapped child may feel rejected or neglected. Consequently, they may be delayed in

their development of speech, language, and in their education. They are likely to suffer

socially, or they might even decide not to have children oftheir own (Kew, in Kuhse and

Singer, 1985). However, these burdens alone do notjustify non-treatment, even though

the parents cannot be forced, even by law, to raise a child they are not psychologically

and financially fit to care for (Elustein, 1988). Thus, although the burdens placed on the

family are considered in the decision-making process, they cannot be the primary reason

for withholding treatment.
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Regardless, it may be expected that the survival of a handicapped child may have

long lasting consequences for the whole family. Families with a disabled child may

decide not to have any more children. Stinson and Stinson, (1979), whose child was kept

alive for five months against their wishes, described their emotional costs during this

period and their concern about how the infant' s survival in a damaged state destroyed

their plans to have another child. In contrast, if a newbom dies shortly after birth, a

decision by the parents to have another child could be more likely. For example, in a

study by Vandvik and Forde (2000), nine out often mothers who opted for the basic

medical care for their infants with HLHS had given birth after their losses. Although none

of the mothers who chose palliative surgery expressed regrets, one said: "If1 think about

the future of my child 1 may become mad."

In summary, in sorne cases, a handicapped child who may be ajoy for one family

may destroy another, and there is a 50% probability that survivors of the palliative

surgery for HLHS will have physical or mental handicaps ofvarying degree that would

require special care (Bove 1998; Mahle et al. 2000a; Rogers et al. 1995; Williams et al.

2000). Therefore, the burden placed on the families of children with HLHS should be

considered in the decision-making process, although it cannot be the primary reason for

withholding the treatment.

nIA. The health care team's perspective

For physicians or nurses, to act in the Immediate best interest of an infant is

relatively easy when this action is to alleviate pain and discomfort. However, to evaluate

the child's future interests may be more difficult, or sometimes even impossible. The

main difficulties arise when the health professionals do not share the value outlook of the

parents, and do not know what the consequences of a treatment will actually mean in

57



•

•

•

terms of the infant's and the family's life (Brody 1981). Disagreement is most likely to

occur in cases of severely ill infants, who may survive with a very poor quality of life

(Spence 2000) and a court may be asked to resolve the dilemma (see cases ofBaby K and

Re Eve, below).

Several factors may influence the physicians' judgment of the best interest oftheir

patients. I discuss sorne of them below.

mA.a. Compelling influences

Agreement between the physicians caring for a patient is the crucial condition for the

initiation of discussion with the parents. Only when all the parties agree upon the goal to be

achieved can there be an agreement about the beneficial or nonbeneficial nature of a med~cal

intervention. As I mentioned above, when the judgment ofthe physicians differs from that of

the parents, the parents' primajacie right prevails. Nonetheless, in particular cases,

physicians may initiate an action to override the parental decision. These can be cases of

infants who are "irreversibly comatose" or born dying, or when the pain and suffering

does not balance with a likelihood of success, and the ratio between burdens and benefits

approaches infinity, yet parents wish fulliife-prolonging measures. In these and other

(e.g. refusal ofblood by Jehovah Witnesses) exceptional cases, physicians are expected to

use their "reasonable medical judgment." Such a judgment precludes aggressive treatment

ofbabies affiicted with conditions that are both incompatible with life and for which

treatment might entail considerable suffering, (e.g., in cases oftrisomy 13 and 18)

(Ahronheim et al. 2000; Stevenson and Goldworth 1998).

When a g,hysician decides that non-treatment is in the best interest ofan infant, he or

she has to explain the motives of the decision and communicate clearly the consequences

of this option to the parents, who may or may not agree. However, in sorne cases, where
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the prognosis is ambiguous and benefits of a treatment are unclear, physicians have to

comply to parental wishes to initiate a treatment (Ahronheim et al. 2000; Churchill 1985)

- and the prognosis for HLHS patients is often ambiguous. Therefore, a physician can face

a conflict between preserving his or her professiona1 integrity, on the one hand, and

meeting the parental requirements on the other.

There are limited data in the literature on the effects that the parents' decisions have

on physicians, when parents and physicians do not agree. If the court decides in favor of the

parents, this too is an act ofcoercion that compels the physician to treat or not to treat

against their professional judgment (Morreim 1994).

An example ofthe coercive influence ofp01itica1 trends on the physicians'

decision is illustrated by the treatment of spina bifida in the 1960s in Eng1and. At that

time, physicians felt morally forced to refer all infants bom with this malformation for

surgery, and many surgeons who did not agree with this policy felt that they had to

operate for fear of public criticism. It would seem that the p01icy ofuniversal treatment

was initiated as the easiest way out of a dilemma rather than as the result of careful

consideration of the infants' well being (Kuhse and Singer 1985).

Sometimes, the physician under legal, political, societal, cultural, and family

influences may feel compelled to suggest a treatment against his or her own moral values.

Thus, for example, the easiest decision for the physician could be to operate on an HLHS

patients, independently of their physiological state, for fear of public criticism, or because

of the physician's own compassion.
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IU.4.a.i. Compassion

Medicine is based on compassion. But compassion, in Kant's theory, belongs to

"imperfect duties" as opposed to "perfect duties" that are strict and determined. Thus, it is

not sufficient in medicine to he compassionate. The "perfect duty" ofphysicians is to care

for the patients' well being and to prevent unnecessary suffering. This means that physicians

should not use life-sustaining technology to prolong life without thoughtful consideration of

its other effects (Avery 1998). However, this principle may be difficult to apply in practice,

resulting in over-extensive treatments with risks surpassing the benefits to the patient.

Dr. Nuland (1996) in his book 'How We Die' writes that the death of one ofhis

patients would have been easier "without the added devastation of futile treatment and

misguided concepts of "hope" that 1had been reluctant to deny mm and his family, as

weIl as myself." Thus, it seems easy to hypothesize that life-sustaining technology

should not be used to prolong life without thoughtful consideration of its other effects. It

may be heart breaking for the physicians, the nurses, and the family, to give up on infants

who seemed normal at birth. On the other hand, sorne caregivers could recognize the

application of a treatment with unlmown long-term outcome as inappropriate and

inhumane.

IH.4.a.ii. Physician-researcher

On occasion, when a physician is also a researcher, ms or her interest in the study

may be a source of a. conflict. The need for observation and data may push a physician,

even subconsciously, to extend a course ofcare beyond the reasonable limits ofbenefit to

the patient (Brody 1981). A dramatic example of the bias ofa physician-researcher is the

story ofDr. Steinschneider who in 1972, while carrying out a study on infants with

sudden infant death syndrome (SmS), did notmng to prevent the deaths of their siblings.
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Twenty-two years later, ms paper describing the theory on the origin ofsros and its

genetic nature was used as exhibit A in a murder case. During ms stumes, Dr.

Steinschneider was insensitive to remarks made by nurses expressing their concems about

the mother-infant relationsmp. The mother 4 was convicted of smothering five ofher

children; two ofthem were Dr. Steinschneider's research subjects. On the witness stand,

Dr. Steinschneider continued to promote his discredited theory, saying: "1 wrote it,

therefore, it's true." Before the trial, ms theory received the recognition ofScience (Marx

1975), "the bible of the American research establishment." IronicaHy, tbis case also

marked the frrst time Science ever covered a murder case (Pinholster 1994, 1995).

IlIA.a.iii. Treatment under modification

When a treatment is uhder modification and the physician in charge of the case is

involved in the development oftbis treatment, there is a likelihood of conflicts of

interests. Therefore, the infant's parents must be informed about the physician's dual role.

In tms situation, physicians must remember that the parents' decisions could be easily

influenced by limiting or manipulating the disclosure of information on the infant's

diagnosis and prognosis (Kimura 1986). To avoid bias, a physician who is not involved in

the study should communicate the information about aH expected risks, and possible

benefits of the treatment under examination. The physician should compare aH risks and

benefits to those of other existing options or standard therapies, respecting the best

interest of the child and the family (Lynch 1991). The physicians' obligation is to talk to

the parents about the uncertainty of outcomes, and, if such exists, the possibility of

impaired physical and psychological development, social isolation, or the child's

dependence on others in the future.
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It is the physician's role to assess the value of a treatment on the basis ofhis·or her

personal experience, the existing literature, or the experience ofothers. He or she has to

detennine whether it is appropriate to recommend a not yet fully proven therapy for a

particular patient. On the basis of this knowledge, he or she must establish a favorable

balance between risks and benefits to justify the discussion of the treatment with the

parents.

When existing experience does not offer :firm guidance, there is a significant

potential for disagreement concerning the treatment strategy between physicians

managing the patient. When such disagreement exists, it evokes additional ethical issues

in the relationships among the physicians and in their re1ationships with the parents. For

example, in the case oftreatment ofHLHS patients, an interview of a group of American

neonatologists and pediatrie cardiologists showed that more neonatologists recommended

palliative surgery than did pediatrie cardiologists, despite the fact that the latter were

more optimistic than the neonatologists were in their perceptions of the patients' quality

of life after the treatment. On the other hand, both groups of specialists agreed that

exclusive comfort care is not usually discussed, whereas both surgieal options (palliative

surgery and cardiac transplantation) arediscussed nearly always (Cooper et al., 1999).
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1II.5. Summary

The best interest standard is patient-centered, focusing on the present and future

interests of the infant. The standard allows comparison of the benefits of existing options

for the infant, weighing the relative importance of the various interests they fulfill or

ignore. The caring approach reduces the significance of the interests of other parties

involved in the decision making. The growing experience and legal authorities emphasize

the central value of the child-focused best interest and dictate moral standards for aU

those involved in the decision-making.

The evaluation of the infants' best interests by physicians relies on the standards

of their profession. On the bases of the risks-to-benefits ratio, they may recommend or

disapprove of a treatment, and the parents may choose between existing options, unless in

particular cases, legal authorities expel their prima fade right. The decisions must be

approached with extreme caution in individual cases because a treatment that would

benefit the patient in the short term may not necessarily be in his or her future best

interests; other options may have greater benefits, with less cost to the patient in suffering

and disability.
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Ill.6. Quality of lue

When difficulties arise in detennining the objectives of care for incompetent

patients, a quality of life judgment follows the best interest judgment as an important

component of the ethical analyses. This judgment is particularly important when new and

innovative techniques, or non-treatment are discussed. According to Campbell and

McHaffie (1995), the quality oflife judgment allows the consideration of "the least

detrimental of several burdensome treatments when it becomes apparent that none will be of

real henefit."

There is no simple method for evaluating the quality oflife ofincompetent adult

patients and infants, and perceptions of quality of life change with personal background

and with the standard ofliving of a given individual. It is a person's own sense ofwell

being as derived from the whole life experience (Campbell 1976).

Because of the existence ofthese potential conflicts in the evaluation of the

quality oflife, Ramsey (1978) supported decisions made on the basis of quality oflife

only for competent patients. He argued that the only way to be sure ofprotecting the

rights of incompetent patients is to use life-prolonging therapy, unless the patient would

die with or without the therapy. However, this argument introduces an additional

judgment, that is, the futility of a treatment, and the definition of futility is vague.5

To make the interpretation ofthe quality oflifejudgment simpler, Singer (1987)

has tried to introduce the principle of a quality-adjusted year oflife (QAYL), which

compares the quality of life that is maintained by a treatment with a possibility of life in

nonnal health. The aim of this method was to establish how much it costs a patient in pain

and suffering to gain one year oflife for this patient, using a given treatment. If the

outcome ofthe treatment is so unfavorable that a patient would like to exchange one year
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of life after the treatment for Just six months of life in normal health, the prolongation of

the patient's life is rated as 0.5 QAYL. Thus, probability ofa bad outcome decreases the

QAYL ratio. This test may be more sensitive thanthe "simple" quality-of-life test, but it

has not been used frequently in practice.

Pearlman and Jonsen (1985) stated that a "quality oflife judgment represents an

evaluation by an onlooker of another' s life situation." Being unable to make a proper

evaluation of the quality of life of an infant, the infant may be forced to endure a

treatment which, if competent, he would boldly reject (Brody 1981). Still, it is

unavoidable to consider quality of life judgments in the absence of the patient' s

directives. Even a decision to extend the life of a dying person, based on the belief of

sanctity of life, does not escape from quality of life judgments. In contrast, focusing on

the patients' basic interests respects the continuing ofhuman life, though it does not go as

far as the sanctity of life notion requires (Ahronheim et al. 2000). Therefore, in individual

cases, the quality of life judgment may bear a lesser value than the best interest standard

has.

Fox (1987), discussing the status of elderly patients, makes a distinction between

"quality oflife" and "life." Quality oflife, means living, and involves the ability to

reason, to choose, to communicate and to interact with others. If a patient is deprived of

sorne of these attributes, it is not sufficient reason for not protecting his rights. The ability

to 'live' must be supported, regardless of the age and circumstances. In contrast, "life"

implies a vegetative existence, and in these patients, there is no justification for

artificially maintaining life. A similar meaning of "quality oflife" and "life" can apply to

newborns, when we recognize their potential to develop into an interacting and reasoning

entity.
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For infants, parents have theprimafacie right and are in the best position to make

judgments about their child' s quality of life. Their judgment is based on standards they

have accepted for themselves (Blustein 1988). Decisions made by others may not be

child-centered decisions. Instead, children could be used to serve a larger political

agenda, as in the Baby Doe debate, in which activists felt morally justified to override

parental decisions for their political interests (Groding et al. 1990; Marcia et al. 1986).

In Canada's heterogeneous society, the tendency to measure quality oflife in

terms of the values ofhealth professionals may be seriously misleading. For example,

suffering for a devout Christian patient could have an important meaning ofmartyrdom,

the reward ofwhich is union with God in Heaven. For the advocates of active euthanasia,

physical pain, existential or spiritual suffering have no other meaning than pain that can

justifiably be terminated by killing the patient. Therefore, prior to making any decision

for the patient, a physician has to deeply understand and appreciatethe patient's cultural

background, and personal circumstances (Evans 1987). Before this understanding can be

achieved, no treatment should be denied because others may decide that the patient has a

poor quality oflife (Fox 1987).

Given the difficulties encountered in making accurate predictions about the future

devèlopment of infants, decisions based on quality of life should be extremely cautious,

and must be based on each individual case. The long-term perspective for the infants

further complicates evaluation oftheir quality oflife. For sorne parents, the infant's

potential capacity to interact with its surroundings and people in a way that is more than

merely vegetative, could be a suitable criterion (Spence 2000). For other parents, this

limited interaction would be unbearable. The assessment of quality of life to which a

patient, if competent, may look forward to has been a difficult issue in medical ethics.
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The issue rnay he further cornplicated by the difficulty in making a distinction between

comparative and noncomparative quality oflife judgments (Ahronheim et al. 2000).

The comparative judgment assesses the subjective character of one person' s life

against that of another; it reflects social worth or interpersonal values, and takes into

account the interests of the patient's society, including his family, health care team, or

society on the larger scale. For instance, a physician may impose rus understanding of

quality of life on the parents if he suggests a treatment that could offer the kind of life that

he would want for himself or rus family (Spence 2000).6 Differences between the

physician' s and the parents' assessment of quality oflife may represent a significant

barrier in their communication. The bias and discrimination present when the social worth

criteria are introduced may negatively affect the physician' s dedication to the patient' s

welfare.

The comparative judgment employs a utilitarian criterion in considering a

person' s potential future contribution to society. In the extreme, a morally unacceptable

conclusion could be that a poor child has less social worth than a wealthy one. In relation

to a rational potential, McCormick wrote (1974), "life is a value to be preserved only

insofar as it contains sorne potentiality for human relationships."

The noncomparative judgment allows one to consider the infant' s pain and to

focus on the wel1 being of the child as an individual with his own interests, rather than

what the child will be able to do for society (Blustein 1988). The noncomparative

judgment rates the value ofthat person's life to that person only, and is directed toward

determining what kind of life the patient would choose, were he competent. The

noncomparative judgment is the most ethically relevant consideration: it judges the value

oflife for the patient himself and not for society (Arras 1984).
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The noncomparative quality of life judgment is of great importance because an

infant is incapable ofunderstanding what pain might be worth bearing for what possible

benefits. On the other hand, if a decision on a treatment is made, the patient' s inability to

realize what was being done to him may cause more significant pain and suffering than

for a capable patient in the same situation (Buchanan and Brock 1989). Therefore, in

sorne cases, a noncomparative analysis, based on the ethical principle ofnonmaleficence,

may lead to a conclusion that non-treatment should be considered as an option

(Ahronheim et al. 2000).

Despite the difficulties involved, quality of life judgments are unavoidable,

although they might be concealed, because whether life would be worth living for the

patient depends upon the length and the nature of an extended life (Buchanan and Brock

1989). For instance, a treatment that prolongs a patient's life could be harmful unless a

favorable balance exists between simple pleasures, and pain and discomfort in the

prolonged life. The evaluation of the quality of prolonged life bears greater importance

for infants than for adults. Infants have their whole lives ahead of them, while adults may

be approaching their physiologicallife span maximum. In general, children' s well being

depends less on their CUIrent individual preferences and more on the objective conditions

necessary to foster their development and opportunities than does the well-being of adults

(Buchanan and Brock 1989).

Alhtough it is recognized that the judgment is an important element of the

decisions on non-treatment, in practice, a quality of life judgment is not necessarily'

always included in the decisions about nontreatment of infants. A survey ofphysicians

showed that it was discussed only in 51% ofnontreatment, and only in 23% ofthese

cases was quality of life considered to be the major issue (Wall and Partridge 1997). The
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results of the survey may reflect that quality of life judgments are often hidden under

consideration ofthe best interests ofthe child or the family (Kuhse and Singer 1985). For

example, the.conc1usion that prolongation ofthe dying process is not beneficial for an infant

contains a judgment that a treatment would not henefit the infant. Thus, this decision also

incorporates the nature and quality ofthe patient' s life (Rhoden 1985). Furthermore,

physicians often avoid the quality of life judgment and replace it by "reasonable medical

judgement" in discussions ofwhether or not to treat.

m.7. Summary
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A noncomparative judgment of the quality of life is a necessary and important

factor in ethical decision-making for infants. However, when considering a new

treatment, it may be difficult to make noncomparative judgments. For example, infants

with HLHS undergo a complex course ofthree consecutive open-heart surgeries with

unknown long-term survival and quality of life concerning their cognitive and physical

potentials. With unknown long term outcomes and variable survival rates, it is difficult to

determine whether or not the burden of surgical palliation outweighs the predictable

benefits to the infant in his or her prolonged life. Therefore, the assessment of quality of

life ofHLHS patients cannot be in terms ofits value to these patients without making a

comparison to anyone else.7
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m.s. Court decisions

In certain instances, it is a court that makes treatment decisions for children. The

court decisions in the protection of the children's best interest and quality oflife are

illustrated by the following two cases.

In the first example, Re B case, parents refused consent to surgery for their infant

with Downs' syndrome and a blockage of the intestine. The British High Court ruled that

the parents' decision should be respected. The Court ofAppeal reversed this ruling and

ordered the surgery to be performed, on the basis that it was in the best interest of the

child. Nonetheless, the court agreed that there might be other circumstances when "the

life of [the] child is demonstrably going to be so awful that, in effect, the child must be

condemned to die" (in Singer, 1996).

The second case, (Re 1) - a prematurely born infant with brain damage, was a

ward of the court. At five months of age his breathing still had to be supported with a

ventilator, and he was paralyzed, blind and deaf. The British High Court decision was not

to put the infant back on the ventilator ifhe stopped breathing. The case went to the Court

of Appeal, which rejected the view ofthe caregivers that life must be preserved

irrespective of its quality, upheld this ruling and agreed that the paramount consideration

. was the child's best interest (in Singer, 1996).

The rights ofparents as their children's guardians were reinforced following the

Otis Bowen v American Hospital Association et al case, in 1986. The US Supreme Court

criticized the Baby Doe regulations which ignoied therole ofparental consent in the

medical care of infants. The court decided that conditions such as multiple handicaps or

extreme prematurity mightlegitimately be used as grounds for non-treatment. The court

also allowed parents to choose non-treatment where that decision had been an informed
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one and made in the best interest of the infant. Furthermore, the legislation specified

conditions in which treatment was not required. These included infants in irreversible

coma, treatment that would 'merely prolong dying', and treatment that 'would be

virtually futile' in terms of the survival of the infant. The court stated that treatment itself

under such circumstances would be inhumane (in Singer, 1996).

The importance of the parents' wishes in the decision to treat or not to treat is

illustrated in several court cases. For example, in the American case ofBaby K, an

anencephalic bom in 1992, was still alive four years later because her mother had

insisted, against the recommendations by physicians, ethics committees, and even

national professional bodies, that everything should be done to keep the baby alive

(Annas, 1994; Avery, 1998). The hospital physicians regarded treatment (occasional

mechanical ventilation) as inappropriate. The hospital ethics committee agreed that

medical treatment was futile and should be terminated.. The mother, acting on the basis of

a firm Christian faith that alliife should be protected, refused to give her consent to the

withdrawal oftreatment. The hospitallooked for a court's help. However, the District

Court and then the US Court of Appeal ordered that treatment must be continued. This

ruling was met with the disagreement ofmany physicians who objected to the unlimited .

authority given to parents to demand care that is beyond the standards of their profession.

On the other hand, some court decisions may set sorne limitations on parental

authority. For example, in Re Eve case, the Canadian Supreme court decided that the best

interest of an incompetent individual must be protected, disregarding inconvenience and

even the hardship for others. The court decided that, the parent's primafacie right must

be exercised in accordance with its underlying best interest standard that protects those

who cannot care for themselves, and not others.
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m.9. Footnotes

• L The Canadian Charter ofRigths and Freedoms:
12. Everyone has the right not to he subjected to any cruel and unusual treatment or punishment.
15.(1) Every individual is equal before and under the law and has the right to the equal protection
and equal benefit of the law without discrimination based on race, national or ethnic origin, colour,
religion, sex,age or mental or physical disahility.

2. According to Kant' s theol}' of autonomy, moral agents are those who can formulate and appreciate
their duties, and can recognize the respect to which all moral agents are entitled as autonomous
individual (in Ahronheim et al. 2000).

3. Their approach was based on a theol}' that a ventricle is not needed for plÙillonary circulation.
They fust exanrined this hypothesis on experimental animals, which all died within 30-60 minutes
after the procedure. Nevertheless, they concluded that "because of the desperate nature of the
hypoplastic left heart syndrome and lack ofuseful palliative or corrective operation, clinical trial of
this procedure seems warranted" (Knott and Doty 1977).

4. Firstman and Talan descrihed the stol}' in a book "The Death of Innocents, A True Stol}' of
Murder, Medicine, and High-Stake Science," Bantam Books 1998.

•

5. The concept of futile treatment is a source ofcontroversy because ofthe many uses to which the
term futility has been put, and different understanding of this term when used by physicians,
judges, or parents. Oruy a few believe that futility canbe determined objectively. Youngner
(1988) proposed that a treatment is futile if itoffers no physiological benefit to the patient, fails to
postpone death or to extend life, does not improve quality oflife, and ifthe probability ofachieving a
specific goal is below sorne statistica1 norm that is arbitrarily elected. However, what the physician
judges to be·ofno benefit for the infant, 1lÙghtbe perceived to be ofvalue by the parents. Thus, the
slightest probability ofa success may trigger hopeand can also provoke a disagreement based on
differences in the perceived value ofthe outcome (Truog et al. 1992).

•

6. Interestingly, physicians' evaluations of the quality oflife oftheir patients are often lower than
those reported by their patients' (Spence 2000).

7. Mahle et al. (2000b) discussed long-term outcomes of HLHS patients in the light of those who had
the Fontan procedure for other forms of single ventrlcle; there was a continuing risk for late death
10-20 years after surgery.
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IV. Coming to a Decision

The goal ofmy analysis was to find answers to three questions:

1. Are the burdens inherent to the treatments ofhypoplastic Ieft heart syndrome in

balance with the potential benefits for the child?

2. Should non-treatment be an option?

3. What information should be given to the parents and what should be the process of

the decision-making for infants with hypoplastic left heart syndrome?

IV.I. Evaluation of the burdens-to-benefits ratio for HLHS patients

IV.I.a. Treatment option

There is a long list ofburdens inherent to open heart surgery, and the survival

rates after each stage of palliation vary between institutions. However, in more recent

years, in centers specializing in palliative surgery and with larger numbers of operated

infants, the hospital survival rates may exceed 80% after each stage of palliation (e.g.

Bove 1998, 1999). With increasing experience and modifications ofsurgical, anesthetic,

and intensive care techniques, it can be expected that the survival rates will improve

further over time.

The risks of open heart surgery inc1ude excessive bleeding, embolie brain lesions,

intracranial hemorrhage, or incidents of stroke or brain injury. Infants may experience

seizures during and after surgery. Postoperative seizures may be associated with

unfavorable outcomes such as abnormal neurological examinations, diminished mental

development, and lower scores in several areas of function as compared to a reference

group (Goldberg et al. 2000; Williams et al. 2000).
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A circulatory arrest and hypothermia period for over 50 minutes is an important

risk factor for hospital mortality, and for survivors, the risk for neurobehavioral

abnormalities increases with each additional minute after 26 minutes (Limperopoulos et

al. 2000). However, a circulatory arrest and hypothermia period ofup to 67 minutes may

be necessary for a recently modified first stage procedure (Poirier et al. 2000).

The postoperative period after each stage ofpalliative surgery is chaUenging for

the infants mostly because oftheir unstable cardiovascular physiology and sedation

requirements. There are a number of additional concems. Bleeding complications may

develop. There may be heart and other organ failure, hemidiaphragmatic paralysis,

necrotizing enterocolitis or mensenteric ischemia, aU with possibly fatal consequences.

Survivors ofthe first stage may need several additional palliative surgical procedures, or

other surgeries, between the stages, neither ofwhich are free ofrisks. Sorne infants may

require implantation of a permanent pacemaker, or plication of the diaphragm, while

others may need mechanical ventilation or ECMü - aIl interventions that increase the

risks associated with the infants' survival.

The operative risks for HLHS patients increase with each stage ofpalliative

surgery, and the first stage has the highesthospital mortality rate. Once surgery is

initiated, the infants and their parents are committed to multiple procedures, and

sometimes, invasive diagnostic examinations,.before full palliation is completed.1 The

survivors may continue to be on medication and may be expected to require frequent

hospital visits. The slow time course of pal1iation may impair the emotional and physical

health of the patient and his or her parents, as weIl as the rest ofthe family.

Despite the numerous inherent risks and the need for three complex operations,

the first stage palliation alone offers a chance for longer life, the most important gift, to
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infants who otherwise would die during their first month after birth. From the perspective

of decision makers, survival alone may not satisfy the infants' best interest standard. In

contrast, for an infant, who has no means of comparison, life alone might be sufficient to

satisfy his or her best interest (Arras 1984).

The first stage ofpalliation is usually performed within the first 14-30 days of the

patients' life. At that age, infants are not aware oftheir future existence. The next two

stages ofpalliation are usually completed duringthe first 2 years oflife, and the chance

for hospital survival increases with each stage. During this period oftime, infants have an

opportunity to experience love and compassion, and may become attached to their parents

and the health care team. They are cared for, kept warm and fed, and hopefully free of

pain. FinaIly, they have a possibility to grow and develop into an independent individual.

Without the treatment, these chances would not exist.

Unfortunately, the chance oflong.;.term survival decreases with each year oflife.

The cumulative rate for a 10-year survival could be as low as 16% (based on data

presented by Mahle et al. 2000b). Fortunately, the survival rates may be higher for the

majority ofHLHS patients who are free of other accompanying vascular and non-cardiac

anomalies, and who are operated upon during the first 2 to 4 weeks oflife (standard risk

group, Bove 1998). However, oIder infants, and those who present with other congenital

diseases and unstable preoperative physiology, have a significantly decreased chance for

survival (high risk group, Bove 1998). Finally, aIl survivors may develop atrial

arrhythmia, thromboembolic complications or protein-losing enteropathy, aU with

possibility of fatal consequences.

Infants in the high risk group may have abnormal karyotype (Turner' s syndrome,

duplication of the short arm of chromosome 12, trisomy 18, and chromosomy 21), or
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malformation ofmajor organs and of the central nervous system. The great majority

(80%) ofthese infants die within a year after the first stage surgery (Bove 1998). Those

who survive, have significant medical problems that compromise their quality of life

(Reis et al. 1999). Therefore, for these infants, the burdens of surgery and of the

postoperative period, and the suffering caused by non-cardiac abnormalities may

outweigh benefits oftheir short-lived life, and non-treatment might he the only option

meeting their best interest. This choice will be justified on the basis of the principle, "do

not do unnecessary harm." Thus, it would be permissible to let the infant die, while

respecting the moral value of the infant and the dutYof the physician, if the infant' s

continued life is expected to be brief and marked by pain and discomfort (Jonsen et al.

1975).

Some parents would accept a short-term survival as being in the best interest of

their child. Others may expect a treatment to guarantee that their infant will live, not for

months, but for years, or decades of years, so that he or she may become an adult with a

sllfficient quality of life that the parents assumed for themselves as adequate. From their

perspective, a surgery that cannot meet their expectations may be too harmful for the

child. Unfortunately, there are limited data on the length and quality oflife ofthe

survivors, and the existing reports are inconsistent.

There is a report on a small number of 15~yearold survivors (39%) ofstaged

palliation, but their physiological and mental health has not been described (Mahle et al.

2000b). Other data on long-term survival show that patients with HLHS may have a

probability of survival to school age ofless than 50%, and that at least 50% of the

survivors may have mental or physical handicaps ofvarying degree, inc1uding mental

retardation, microcephaly, cerebral paIsy, functional.disabilities, growth failure, and gross
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motor delays (Bove 1998; Mahle et al. 2000a; Rogers et al. 1995; Williams, et al. 2000).

In a group of infants with HLHS studied by Mahle et al. (2000a), 34% required some

degree of special education.

A study ofWilliams et al. (2000) gave additional detai1s on the development of

survivors fol1owing each stage ofpal1iation. However, they confess their study has an

important flaw. Different patients were studied immediately after surgery and later in life,

nor were the same children evaluated fol1owing each step of the three stage palliation;

therefore, the longitudinal assessments of quality of life of these children is missing.

Thus, at the present time, it is impossible to adequately explore time trends in HLHS

patients after palliation. Nevertheless, on the basis oftheir observation, Williams et al.

(2000) concluded, "HLHS patients have developmental setbacks that may be related to

the circulatory compromise during the procedures. In the area of quality of life, patients

achieved levels that are below standard normal populations."

The uncertainties and the wide variability on reported short- and long-term

survival rates and outcomes do not provide a clear basis for ethical decisions regarding

surgîcal treatment forHLHS patients. More data on survival, developmental status, and

quality of life of the HLHS patients would diminish the presently existing controversy

and uncertainty regarding optional treatment strategies (Williams et al. 2000).

Nevertheless, the available information on survivors may encourage treatment of the

infants who, on the basis of clinical evaluation, could beexpected to have the best

outcomes.

The surgical technique undergoes constant modifications offering the prospect of

better outcomes. New knowledge is being gained allowing better evaluation of quality of

life of the long-term survivors of palliative surgery. The new knowledge will, hopefully,
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provide a basis for the recognition of palliation as a standard treatment for the HLHS

patients in the future. Until then, the favorable balance between risks and benefits might

be likely only for some infants in the standard risk group, who are operated early after

birth, and who live in close proximity to medical centers with the weIl-established

surgical technique and medical teams (Rogers 2000). Nevertheless, about 20% ofthese

children still presented mental retardation (Mahle et al. 2000a). These patients have the

best chance for long-term survival with a satisfactory quality of life. Therefore, only for

these infants the three stage pal1iation might be moraIly justified. Treatment of other

infants may merely delay death and prolong their suffering.

IV.1.b. Non-treatment option

As 1 discussed in Chapter Ill, the best interest standard would not always mean

continued existence. If the burdens of surgery were insignificant, then survival free of

pain would seem to be the moraIly relevant consideration even when the child has a

prospect of a short life. However, an open heart surgery is a long-lasting and complex

procedure with a high probability ofvarious adverse consequences and, sometimes, a

prolonged recovery in the intensive care unit. In fact, a HLHS patient is subjected to three

open heart surgeries, with possible supplementary surgical interventions in-between,

before palliation is accomplished. Therefore, evaluation of the quality of life of survivors

is exceptionally important in balancing risks against benefits for these patients.

Despite the existence of data showing that infants in the standard risk group have

better chances for a satisfactory outcome than those in the high risk group, the option of

non-treatment should be open to aIl patients. Positive outcomes, which greatly depend on

the duration of hypothermia and circulatory arrest, are difficult to predict before surgery

is initiated (Limperopoulos et al., 2000). It is possible that even infants in the standard
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risk group can have unfavorable outcomes, if the circulatory arrest exceeds a critical

duration.

AU patients are exposed to the same surgical risks and suffering related to the

treatment. An important difference between these two groups of patients is their

preoperative physiological condition. Patients who have mental or physical handicaps

may be limited in their capacity to develop human relationships even when they survive

surgery. Their suffering may be magnified by their non-cardiac disorders. Therefore, their

future best interests may never be fulfilled; the complexity of their burdens may outweigh

their benefits. Therefore, for those infants, palliative surgery might not be morally

required.

The uncertainty of the outcomes on the one hand, and the well-known and

multiple risks of palliative surgery on the other, does not allow one to conclude that the

treatment of the HLHS should be obligatory, even for the standard risk patients.

Therefore, the non-treatment option should be oferred to all HLHS patients, and the final

decision should be cautiously considered on an individual basis.

80



•

•

•

IV.2. Summary

An infant with HLHS will die within the first month oflife ifnot surgically

treated. Sometimes, the process of dying may unexpectedly take a longer time. Some may

argue that letting a baby die is not different from killing this infant in that both omission

and commission cause death, and both compromise the principle of the sanctity ofhuman

life (Harris 1981; Kuhse and Singer 1985; Orlowski et al. 1992). However, in some cases

the burden-to-benefit ratio could be too low to justify the treatment. For this reason,

despite the increasing pressure on physicians to recommend, and on parents to choose a

treatment for HLHS, basic medical care remains an option in several centers (Brackleyet

al. 2000; Cohen and Allen 1997; O'Kelly and Bove 1997), including at least one in

Edmonton, Alberta (Osiovich et al. 2000). However, in light of continued improvement of

. surgical palliation, some may consider non-treatment as an unjustified option for the

HLHS patients. Such an opinion might be justified on the basis ofhigh rates of survival in

centers specialized in palliative surgery and better outcomes, where patients, or pregnant

mothers who have opted for surgery, are sent from larger geographical areas. In these

centers the majority ofparents have previously decided on treatment. In other hospitals,

parents should be free to decide on treatment, non-treatment, or a transfer to other centers

with a well-established surgical technique and medical team. From a physician's

perspective, in some cases the parents' decision may collide with the medical principle

not to cause any unnecessary suffering for the infant. Sometimes, physicians may resolve

this problem by referring the patient to another specialist; in other situations, the solution

may not be so simple (e.g. geographical isolation).

For HLHS patients, existing technology cannot assure the expected long-term

outcomes. These children live with a three chambered heart after the three stage palliative
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surgery. Therefore, ethical decisions involve dilemmas related to long-term outcomes that

are still unknown in many cases (Tong et al. 1998). Consequently, answering the second

question of this thesis, the above analysis led me to conclude that non-treatment should he

presented to the parents as an option for aIl infants with HLHS.

The answer to the third question requires a discussion of the decision-making process.
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IV.3. Decision-making process

IV.3.a. Determining the infant's best interest

The decision-making process may be facilitated when prenatal diagnosis ofHLHS

is availabie. The screening procedure has become a routine evaluation of the fetai heart at

16-24 weeks ofgestation. Sorne centers perform basic karyotype studies and

uitrasonography of the head and abdomen of newborns with suspected HLHS to exclude

associated extracardiac and chromosomai defects; if any defects or abnormalities are

present, palliative surgery is not encouraged, and parents most often agree (Bando et al.

1996).

The availability of prenatal diagnosis gives the parents an additional choice but

also an additional dilemma. Firstly, the diagnosis determined on the basis of

utrasonographic images may not always be confirmed after birth (Hoyd et al. 1998).

Secondly, there is a 30% probability for the infant to be stillborn (Crawford et al. 1988).

Both possibilities should be clearly presented to the parents. Thirdly, prenatal diagnosis

opens an option of abortion that the parents need to take under their consideration. 2 Sorne

parents might decide to terminate the pregnancy before their friends and family become

aware of the bad prognosis. Other parents would like to have all available information,

but might decide against abortion and opt for basic medical care only.

When a mother decides against abortion, and comfort care is not her choice, she

may be transferred before delivery toa center specializing in surgical treatment ofHLHS

to optimize chances ofneonatal survival (Busken et al. 1997). However, the effects of

such management of affected pregnancies on the newborn' s survival are still unclear

(Brackley et al. 2000; Kumar et al. 1999). Nevertheless, when diagnosis is made before

the infant is born, the parents are allowed sorne time toadapt to the unfavorable
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diagnosis. They may be able to assure themselves about the correctness of their choice of

the newbom's management,.having the time to carefully take into account information on

the possible risks of surgery and its uncertain outcomes.

The long-term outcomes of the palliative surgery may include a lifetime of

specialized cardiac care, frequent physician visits, daily medication, and multiple cardiac

catheterizations. Risks involved in open heart surgery, and the uncertainties about the

duration and quality oflife ofthe HLHS patients, and the long-term prospect of

specialized cardiac care, should be communicated to parents during the decision-making

process. The health care professionals should keep in mind that many parents will gladly

clutch at any offered treatment. They want to believe that their infant will be among those

who develop normally. Therefore, aIl available information on outcomes after surgery for

HLHS should be discussed between physicians and parents. Only then wiU parents be able

to make informed decisions about the probability ofbenefits for their infants and their

families. Physicians should make it clear that their information cornes from the literature,

and that published reports may be biased toward the reporting of favorable outcomes,

because most of the data in the literature includes cases from university hospitals, large

children's hospitals and centers specializing in many aspects of surgical treatments of

different congenital heart defects, especially HLHS (Bove 1999; Gutgesell et al. 1995).

Parents should be informed clearly about treatment and non-treatment options,

and the survival rates after palliative surgery in a particular hospital, as well as that in

other centers with possibly better outcomes. The physician should be responsible for

presenting the option of transferring the infant to another center, including the risks

involved. On the basis of this information, the parents will be free to decide for or against

the transfer. However, in sorne situations, there might be medical, psychological, or social
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reasons against such a transfer. This difficulty may create a new dilemma, but the

information should not be withheld. In aH situations when a treatment is not given, the

physician must consider the ethical principles of minimizing harm, and maximizing

beneficenee, justice, and the infants' best interest in particular, as they apply ta the

individual situations (Lynch 1991).

The choice of treatment strategy requires full information regarding the procedure,

and reeent modifications. Parents should be informed about the multifaetorial etiology of

neurologie morbidity that inc1udes preoperative, intraoperative, and postoperative issues.

Full disc10sure of these issues will help parents ta understand the severity of the HLHS,

and they might not demand that physieians do everything in their power ta save their

baby' s life (see study ofVandvik and Forde 2000). The ethies of sueh a deeision is

diseussed further below.

A medical decision for infants barn with HLHS has ta be undertaken re1atively

quickly (during the first 2 to 4 weeks oflife) after the diagnosis is made, beeause early

surgery is essential to maximize survival and minimize long term adverse effects related

to the disease (Bave 1998; Mahle et al. 2000b). However, it is fundamental that the

parents be allowed sorne time before the decision-making process is initiated. They

should have a chance ta "live through" the bad news. Contemporary routine practice of

prostaglandin El infusion in neonatal intensive care units gives the parents this chance.

Therefore, the parents may have the necessary time ta reach an understanding and

acceptance ofthe situation and they may initiate a discussion of the information given

with the rest of the family.

Other family members and nurses, not just parents and physicians, should take

part in the discussions regarding treatment. Everyone' s judgments is based on their own
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life experiences. The family' s opinion incorporates the judgment ofwhat is good for the

neonate as part ofthe family. Perception ofpain is very subjective, and what one person

considers endurable, another may tind overwhelming. Nurses who are caring for the

infant in the intensive care unit can evaluate the infant's best interests from their

perspective on the infant's behavior during the postoperative period. Their unique

understanding of infants' reactions to pain and discomfort is crucial for maintaining the

caring approach (i.e., do not cause unnecessary harm) rather than the curing approach in

medical ethics.

Physicians involved in the decision-making process should evaluate .each infant

individually, as the most important factor affecting survival and outcome following surgical

treatment is the newhorn's developmental status and accompanying ahnormalities. Possible

differences in the survival rates of different patients should be explained to the parents.

Surgical treatment of infants with HLHS may prolong their dying process if the concomitant

unfavorable physiological condition ofthe infant is not clearly recognized at the critical

moment ofdecision-making. For this reason, some centers do not recommend surgery to

HLHS patients with diseases of the central nervous system and those whose renal or

hepatic dysfunction cannot he, at least partially, alleviated before the tirst stage palliation

(Bove 1999; Kem et al. 1997; Stames et al. 1992). On the other hand, demographic

factors do not influence the survival rate after palliation (Barber et al. 1989) and should

not be determinants in decision-making.

IV.3.b. The psychological needs of parents

The decision making process cannot he rushed, especially when a decision for non­

treatment might be an option. The process should he honest, informative and hased less on

medical patemalism and more on informed parental involvement and empathy (Yu 1997).
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When parents hesitate, they should be encouraged to support continued intensive care within

safety limits, in the expectation that, during this time, they will be able to clarify their doubts

and understand the discussed issues more clearly. The process of reaching an

understanding and recognition of the consequences oftreatment may take a long time,

after which there may not be a possibility of reversing the previously undertaken decision.

During tbis essential period of time, ifnecessary, consultation by a pediatrie bioethics

committee may be ofgreat importance. Conversations between the parents, physicians and

the bioethics committee may help to resolve disagreements, if such exist.

Parents, who often respond to the diagnosis of a congenital heart disease with

guilt, blame, grief, and sometimes anger, may initially have difficulty understanding the

information given to them by physicians. Physicians involved in the decision-making

should consider such parental anxieties, the parents' perception ofparenting and their

doubts, and support open family communication (Riesch et al. 1997). These anxieties

could be best understood in terms ofpsychologicalconstructs, including 'defenses' such

as 'denial' and 'splitting', 'repetition compulsion' and the need to 'work through'

psy.chological barriers, so that the cbild's best interest is ultimately served. Parental

reluctance may be a protective strategy against overwhelming fears and anxieties, which,

if addressed, may transform their defensiveness to cooperation.

Remembering the vulnerability of the parents and understanding the sources of

over- or non-compliance on their part, health professionals must be attentive to the

possible consequences oftheir communication, wmch ought to be adapted on individual

grounds. In this way, parents should be informed about the consequences ofnon­

treatment as well as about treatment options. The time given to parents before they are

expected toundertake a decision may be spent on counselling initiated by the health care
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professionals. During this time, the neonatologists and cardiologists could continue to

explain the infant' s condition. Their counselling may help avoid the development of

unrealistic fears on the one hand, and an over-optimistic outlook on the other (Menahem

1998). When the parents come out oftheir initial shock, they may be provided with

further details of diagnosis and prognosis. They should know that surgery may be life

saving. However, they should also know that the quality of life of surgically treated

HLHS patients is not weU documented, and that the survival rates for longer than 10-15

years are very limited. Despite vulnerability and stress, these uncertainties should not be

concealed from parents, as the majority of the parents expect their infants to develop into

adult, independent persons.

Neonatal intensive care unit staff can help to minimize parental stress by

providing information, support, and understanding to facilitate coping with uncertainty

and fears. Support and information will help the parents to regain sorne of their

confidence, which may be strengthened by involving the parents in the child' s caregiving.

The professionals should be alert to the questions and nonverbal communication of

parents, to ascertain when communication may start and when it may be especially

important (SheUabarger and Thompson 1993). Minimizing parental stress may have an

important positive long term effects on the parent-child relationship.

Shellabarger and Thompson (1993) reported that, in the long fUn, negative

experiences gained in the intensive care unit may create problems in the parent-child

relationship, which may leadto subsequent difficulty in bonding or parenting, or may be

related to child neglect and abuse. Parental frustration, guilt and disappointment may have

similar consequences on the parent-child relationships (Arras 1984).
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Parents' expectations as far as professional help in the decision-rnaking is concemed

may fiffer. Sorne parents wish the involvement of physicians and nurses and others do not.

It is important for physicians and nurses to differentiate between these two groups of

parents at an early stage and respect their wishes (Pinch and Spielman 1990).

. Those who wished that health professionals be involved in the decision-making

process reported that helpful courses of action were the encouragement of advanced

planning, well-timed communication, clarification of the famïly's roles, facilitating

family common consent, and accommodating the family's grief (Tilden et al. 1995).

When discussions involved the family, a vast majority ofparents were pleased with their

decisions and "would do it again, ifnecessary" (Chiavarelli et al. 1993). In contrast, those

parents who felt they were excluded from discussions and that the decision on their

infant's treatment belonged to physicians only, or who felt that the burden of decision­

making was placed on one parent, without family support, found decision making very

stressful. When left alone, they were unable to cope with fear and uncertainty. Therefore,

health care professionals should make it clear to the parents that they are ready to help,

and endeavor not to force any opinion on them at this difficult time.

Physicians should not impose on the parents their own enthusiasm for palliative

surgery despite theirexperience of success and witnessing ofthe joy ofother parents whose

children survived. Once surgical palliation is initiated, children are committed to multiple

procedures and invasive diagnostic examinations. The decision for surgery, as well as the

decision of no treatment, requires a substantial degree of emotional and physical stamina.

Therefore, sorne families will cope better than others.
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IV.4. Summary

Infants with HLHS should be managed individually on the basis of cardiac

morphology, physiological condition, and family wishes. Careful analysis of individual

cases seems to be obligatory while physicians and parents act on their discretion. No

legislation can determine action for aU cases. Families who bear the consequences of

their decisions should receive the necessary support from health care professionals,

especiaUy the physicians and nurses who participated in the decision-making process.

Parents have to be assured that non-treatment is justifiable when those closely involved in

the care of the infant unanimously judge the burdens to be excessive, without sufficient

compensatory benefits for the child.
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2.

IV.S. Footnotes

Parents have the right to withdraw from this commitment before the last stage surgery.

One may argue that if it is morally acceptable to perform abortions, it should be morally
acceptable to kill newbom infants (Brody 1981). For instance, the diagnosis ofHLHS in a 22-24
week old fetus often leads to abortion (Allan et al. 1998; Osiovich et al. 2000). Thus one may
compare abortion that destroys an unwanted child with unknown or poor prospects ofdeveloping
into a healthy adult to a decision of no treatment. The only difference is that abortion kills an
unseenfetus, and withholding surgery allows an infant to die. Consequently, it may seem !hat
birth in itselfmay not be ofgreat moral importance as far as the status offetus and newbom is
concemed, but it does represent a transition from intrauterine to extrauterine life. Birth Înitiates a
relationship between the mother and the rest of the family that is different from the relationship the
mother had with her unbom child.
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Since the initiation of the three stage palliative surgery in the late 1980s, the

technique has sen constant modifications aimed at improving survival ofthe HLHS

patients. fudeed, with each modification and with increasing experience, the hospital and

long-term survival rates also started to increase. Only recently, sorne physicians began to

evaluate the survivors' quality oflife. However, during the last 10 years, about 25% of

the papers on HLHS published in medical journals still concentrate on the survival rates

after surgery, while less than 2% ofthese papers describe long term outcomes. Thus,

presently, the emphasis on improving survival rates persists, while data on long term

outcomes are still scanty, so that the risk-to-benefit ratio to HLHS patients remains

uncertain. Nevertheless, staged palliation offers the benefit of life to infants who would

otherwise die within one month after birth. The benefit of life may outweigh even severe

potential risks of the surgery and of the postoperative period, at least for sorne patients.

Nevertheless, uncertain outcomes ofpalliative surgery may explain why a considerable

number ofparents still choose to terminate the pregnancy, when HLHS is diagnosed

prenatally, or, after birth, select basic medical care for these patients.

As long as the technique is being modified, long-term outcomes will not be well

established, and as long as the mortality rates remain variable, palliative surgery should

be considered as a treatment in the transition phase between a new, "hope for" innovative

technique, and the standard ofcare.

Because the existing uncertainties about long-term outcomes prevent a carefull

balancing ofrisks and benefits, management ofHLHS patients may evoke a challenging

decision-making process with parents and physicians. Ethical decisions for infants are
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based on proxy evaluationof the best interest and quality of life principles. Both

judgments reflect the life experiences of the decision makers. Therefore, when the parents

decide, the physician may have to act against his or her own personal perception of the

infant's best interest. However, they should never project cnte the parents their

enthusiasm about the treatment.

Parents in a state of shock, distressed and lost in grief, may not be able to

immediately undertake an autonomous decision. Therefore, the discussion of the infant's

management should not be rushed. The parents should be informed about the existing

treatments as weIl as the non-treatment option, and what each option may imply for the

infant, parents and the family. They should know the risks ofopen heart surgery and be

aware of the limited data on long-tem outcomes. When judging the future best interest of

their child, parents should be informed about the possibility ofboth moderate and severe

developmental disabilities in the survivors. They should also be informed about other

centers with well-established surgical techniques and better survival rates and long-term

outcomes, if such centers exist and the transfer is feasible.

For infants in the high risk group with a high probability of dying shortly after the

first stage surgery, non-treatment could be the only option that can prevent their

unnecessary pain and suffering. These are the HLHS patients with accompanying severe

obstruction of pulmonary venous retum, genetic syndromes, prematurity and low birth

weight, or infants older than 1 month of age at the time of the first stage surgery. For

these infants, non-treatment may be justified on the basis of a disproportionate burden-to­

benefit ratio, and poor quality ofprolonged life. On the contrary, non-treatment cannot be

justified only on the basis of the burden imposed on the family, or that the care of an
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infant after palliative surgery for HLHS will deprive other children in the family of

parental love and attention.

For HLHS patients in the standard risk group, palliation offers a better chance for

survival in a relatively good health. Nevertheless, because of the complexity ofthe

procedure, three open heart surgeries, the risks, pain and discomfort during the

postoperative periods on the one hand, and unkown long-term outcomes on the other,

treatment should not be obligatory even for those infants.

Surgery in specialized centers may result in higher survival rates and better

developmental and functionallong-term outcomes. Therefore, treatment in these centers

could help to achieve a more favorable risk-to-benefit ratio for the HLHS patients.

However, it is impossible to create a general mIe for treatment or non-treatment ofthese

infants. Bach case should be considered on an individual basis, and aU factors that may

affect the parental decision should be taken into account.
l

94



•

•

•

VI. Bibliography



•

•

•

VI. Bibliography

1. Aeba, R, T. Katogi, T. Omoto, 1. Kashima, and S. Kawada. Modified

intrafiltration improves carbon dioxide removal after cardiopulmonary bypass in

infants. Artificial Org. 24: 300-304, 2000.

2. Ahronheim, I.C., J.D. Moreno, and C. Zuckerman. Ethics in Clinical Practice. 2nd

ed. An Aspen Publication, Gaithersburg, Maryland, 2000.

3. Allan, L.D. Diagnosis offetal cardiac abnormalities. Arch. Dis. Child. 64: 964­

968, 1989.

4. Allan, L.D., A. Cook, 1. Sullivan, and G.K. Sharland. Hypoplastic left heart

syndrome: effects offetal echocardiography on birth prevalence. Lancet. 337:

959-961, 1991.

5. Allan, L.D., H.D. Apfel, and RF. Printz. Outcome after prenatal diagnosis of the

hypoplastic left heart syndrome. Heart. 79: 371-373, 1998.

6. American Academy ofPediatrics. Committee on Bioethics. Ethics and the care of

critically ill infants and children. 98: 149-152, 1996.

7. Anand, K.I.S., and P.R Hickey. Pain and its effects in the human neonate and

fems. N. Eng1. I. Med. 317: 1321-1329, 1987.

8. Anand, K.I.S., and P.R Hickey. Halothane-morphine compared with high dose

sufentanil for anesthesia and postoperative analgesia in neonatal cardiac surgery.

N. Engl. J. Med. 326: 1-9, 1992.

9. Annas, G.I. Asking the courts to set the standards of emergency care. The case of

Baby K. N. Eng1. I. Med. 350: 1542-1545, 1994.

95



•

•

•

10. Arras, J.D. Toward an ethic of ambiguity. Hastings Center Report 14: 25-33,

1984.

11. Asfour, B., B. Bruker, H.G. Kehl, S. Frund, and H.H. Scheld. Renal insufficiency

in neonates after cardiac surgery. Clin. Nephrol. 46: 59-63, 1996.

12. Avery, B.G. Futility considerations in the neonatal intensive care unit. Sem.

Permat. 22: 216-222, 1998.

13. Backer, CL. Zales VR. Idriss FS. Lynch P. Crawford S. Benson DW Jr.

Mavroudis C. Heart transplantation in neonates and in children. J. Heart Lung

Transpl. 11: 311-319, 1992.

14. Bailey, L.L., S.R. Gundry, A.J. Razzouk, N. Wang, C.M. Sciolaro, and M.

Chiavarelli. Bless the babies: one hundred fifteen late survivors ofheart

transplantation during the fust year of life. The Loma Linda University Pediatrie

Heart Transplant Group. J. Thorac. Cardiovase. Surg. 105: 805-815, 1993.

15. Bando, K., M.W. Turrentine, K. Sun, T.G. Sharp, R.L. Caldwell, RK. Darragh,

G.l Ensing, T.M. Cordes, T. Flaspohler, and J.W. Brown. Surgieal management

ofhypoplastie left heart syndrome. Ann. Thorae. Surg. 62: 70-77, 1996.

16. Barber, G., Al Chin, lD. Murphy, lD. Pigott, and W.I. Norwood. Hypoplastie

left heart syndrome: laek of correlation between preoperative demographie and

laboratory findings and survival following palliative surgery. Pediatr. Cardiol. 10:

129-134, 1989.

17. Baum, V.C., and S. Sangwan. Anesthesia for pediatrie eardiae surgery. In:

Glenn's Thoraeie and Cardiovaseular Surgery. 6th edition, vol. II. A.E. Baue, AS.

Geha, G.L. Hammond, H. Laks, and K.S. Naunheim (eds). Appleton and Lange.

1995. pp 1007-1021.

96



•

•

•

18. Bellinger, D.C., R.A Jonas, L.A. RappapQrt, D. Wypij, G. Wemovsky, K.C.

Kuban, P.D. Bames, G.L. Holmes, P.R Hickey, RD. Strand, A.Z. Walsh, S.L.

Helmers, J.E. Constantinou, E.J. Carrazana, J.E. Mayer, F.L. Hanley, AR

Castaneda, J.H. Ware, and J.W. Newburger. Developmental and neurologie status

ofchildren after heart surgery with hypothermie eireulatory arrest or low-flow

eardiopulmonarybypass. N. Engl. J. Med. 332: 549-555, 1995.

19. Benfield, D., S. Leib, and J. Vollman. Griefresponses ofparents to neonatal death

and parent participation in deciding care. Pediatries. 2: 171-177, 1978.

20. Benzing, G.3rd
, P.D. Francis, S. Kaplan, J.A Helmsworth, and M.A. Sperling.

Glucose and insulin changes in infants and ehildren undergoing hypothermie

open-heart surgery. Am. J. Cardiol. 52: 133-136, 1983.

21. Berryessa, R, R Wiencek, J. Jacobson, D. Hollingshead, K. Farmer, and G.

Cahill. Vacuum- assisted venous return in pediatrie eardiopulmonary bypass.

Perfusion. 15: 63-67,2000.

22. Blustein, J. Morality and parenting: an ethieal framework for decisions about the

treatment ofimperiled newboms. Theoret. Med. 9: 23-32, 1988.

23. Book, K., G. Ohqvist, V.O. Bjork, S. Lundberg, and G. Settergren. Peritoneal

dialysis in infants and children after open heart surgery. Scand. J. Thorac.

Cardiovasc. Surg. 16: 229-233, 1982.

24. Boucek, M.M., M.S. Kanakriyeh, C.M. Mathis, RF. Trimm 3d., and L.L. Bailey.

Cardiac transplantation in infancy: donors and recipients. Loma Linda University

Pediatrie Heart Transplant Group. J. Pediatr. 116: 171-176, 1990.

25. Bove, E.L. Transplantation after first-stage reconstruction for hypoplastic left

heart syndrome. Ann. Thorac. Surg. 52: 701-707, 1991.

97



.'

•

•

26. Bove, E.L. CUITent status of staged reconstruction for hypoplastic left heart

syndrome. Pediatr. Cardiol. 19: 308-315, 1998.

27. Bove, B.L. Surgica1 treatment for hypoplastic heart syndrome. Jap. l Thorac.

Cardiovasc. Surg. 47: 47-56, 1999.

28. Boyd, P.A., P. Chamberlain, and N.R. Hicks. 6-year experience ofprenatal

diagnosis in an unselected population in Oxford, UK. Lancet. 352: 1577-1581,

1998.

29. Brackley, K.J., M.D. Kilby, lG. Wright, W.J. Brawn, B. Sethia, O. Stumper, R.

Holder, M.P. Wyldes, and M.J. White. Outcome after prenatal diagnosis of

hypoplastic left-heart syndrome: a case series. Lancet. 356: 1143-1147,2000.

30. Braunlin, E.A., C.B. Canter, M.T. Olivari, W.S. Ring, T.L. Spray, and R.M.

Bolman. Rejection and infection after pediatrie cardiac transplantation. Ann.

Thorac. Surg. 49: 385-390, 1990.

31. Brawn, W.J., J.V. Giovanni, S. Hutchinson, B. Sethia, E.D. Silove, O. Stumper,

and lG.C. Wright. Hypoplastic left heart syndrome. More families now have a

choice. Br. Med. J. 314: 1414, 1997.

32. Breymann, T., G. Kirchner, U. Blanz, E. Cherlet, H. Knobl, H. Meyer, R. Korfer,

and W.R. Thies. Results after Norwood procedure and subsequent cavopulmonary

anastomoses for typical hypoplastic left heart syndrome and similar complex

cardiovascular malformation. Eur. J. Cardiothorac. Surg. 16: 114-124, 1999.

33. Brody, H. Ethical Decisions iil Medicine. 2nd ed. Little, Brown and Company,

Boston, 1981.

34. Brody, H. In the best interests. Hastings Center Report. 18: 37-38, 1988.

98



•

•

•

35. Buchanan, AE., and D.W. Brock. Deciding for others: the ethics of surrogate

decision making. Cambridge University Press, 1989.

36. Bull, C., R. Yates, D. Sarkar, 1 Deanfield, and M. de Leval. Scientific, ethical,

and logistical considerations in introducing a new operation: a retrospective cohort

study from paediatric cardiac research. Br. Med. J. 320: 1168-1173,2000.

37. Busken, E., E.W. Steyerberg, J. Hess, J.W. Wladimiroff, and D.E. Grobbee.

Routine prenatal screening for congenital heart disease: What can be expected? A

decision-analytic approach. Am. 1 Public Health. 87: 962-967, 1997.

38. Byrne, Rl, P.L. Kane, and D.E. Cameron. Cardiac transplantation. In: Critical

Heart Disease in Infants and Chi1dren. D.G. Nichols, D.E. Cameron, W.J.

Greeley, R.M. Ungerleider, and R.C. Wetzel (eds). Mosby, 1995. pp 437-450.

39. Callahan, S. The role of emotion in ethical decision making. Hastings Center

Report. 18: 9-19, 1988.

40. Campbell, A. Subjective measures ofwell being. Am. Psychol. 31: 117-124, 1976.

41. Campbell, AG.M., and H.E. McHaffie. Prolonging life and allowing death:

infants. J. Med. Ethics. 21: 339-344, 1995.

42. Cayler, G.G., E.A Sme1off, and G.E. Miller, Jr. Surgical palliation ofhypoplastic

left side of the heart. N. Engl. 1 Med. 282: 780-783, 1970.

43. Chang, AC., P.E. Farrell, K.A Murdison, lA. Baffa, G. Barber, W.I. Norwood,

and lD. Murphy. Hypoplastic left heart syndrome: hemodynamic and

angiographie assessment after initial reconstructive surgery and relevance to

modified Fontan procedure. Pediatr. Cardiol. 17: 1143-1149, 1991.

99



•

•

•

44. Chesney, R.W., B.S. Kaplan, R.M. Freedom, lA. Haller, K.N. Drummond. Acute

renal failure: an important complication of cardiac surgery in infants. 1 Pediatr.

87: 381-388, 1975.

45. Chiavarelli, M., M.M. Boucek, S.L. Nehlsen-Cannarella, S.R. Gundry, A.J.

Razzouk, and L.L. Bailey. Neonatal cardiac transplantation. Intermediate-term

results and incidence ofrejection. Loma Linda University Pediatrie Heart

Transplant Group. Arch. Surg. 127: 1072-1076, 1992.

46. Chiavarelli, M., S.R Gundry, A.l Razzouk, and L.L. Bailey. Cardiac

transplantation for infants with hypoplastic left heart syndrome. JAMA. 270:

2944-2947, 1993.

47. Churchill, L.R Which infants should live? On the usefulness and limitations of

Robert Weir's "Selective nontreatment ofhandicapped newboms." Soc. Sei. Med.

20: 1097-1102,1985.

48. Clancy, RR., S.A. McGaum, G. Wemovsky, T.L. Spray, W.I. Norwood, M.L.

Jacobs, ID. Murphy, J.W. Gaynor, and J.E. Goin. Preoperative risk-of-death

prediction model in heart surgery with deep hypothermia circulatory arrest in the

neonate. 1 Thorac. Cardiovasc. Surg. 119: 347-357,2000.

49. Cohen, D.M., and H.D. Allen. New developments in the treatment ofhypoplastic

left heart syndrome. Cur. Opin. Cardiol. 12: 44-50, 1997.

50. Cohn, J.K. An imperical study ofparents, reaction to the diagnosis of congenital

heart disease in infants. Soc. Work Health Care. 23: 67-79, 1996.

51. Cooper, T.R, lA. Garcia-Prats, and B.A. Brody. Managing disagreements in the

management of short bowel and hypoplastic left heart syndrome. Pediatries. 104:

e48-e54, 1999.

100



•

•

•

52. Crawford, D.C., S.K. Chita, and L.D. Allan. Prenataldetection of congenital heart

disease: factors affecting obstetric management and survival. Am. J. Obstet.

Gynecol. 159: 352-356, 1988.

53. Daebritz, S.H., G.D. Nol1ert, D. Zurakowski, P.N. Khalil, P. Lang, P.J. deI Nido,

I.E. Mayer Jr., and RA. Jonas. Results ofNorwood stage 1 operation: comparison

ofhypoplastic left heart syndrome with other malformations. J. Thorac.

Cardiovasc. Surg. 119: 358-367,2000.

54. Davis, G.K., C.M. Farguhar, L.D. Allan, D.C. Crawford, and M.G. Chapman.

Structural cardiac abnormalities in the fetus: reliability of prenatal diagnosis and

outcome. Br. J. Obstet. Gynecol. 97: 27-31, 1990.

55. De Wet, B., and S. Cywes. The birth of a child with a congenital anomaly. Part

III. Response ofparents to the diagnosis. S. Afr. Med. J. 67: 370373, 1985.

56. DiCarlo, J.V., RC. Raphaely, J.M. Steven, W.I. Norwood, and A.T. Costarino.

Pulmonary mechanics in infants after cardiac surgery. Crit. Care Med. 20: 22-27,

1992.

57. Doty, D.B., and H.W. Knott. Hypoplastic heart syndrome. Experience with an

operation to establish functionally normal circulation. J. Thorae. Cardiovasc. Surg.

74: 624-630, 1977.

58. DotYD.B., W.J. Marvin, Jr., RM. Schieken, and RM. Lauer. Hypoplastic left

heart syndrome: successful palliation with a new operation. J. Thorac. Cardiovasc.

Surg.80: 148-152, 1980.

59. Douglas, W.I., C.S. Goldberg, RS. Mosca, I.H. Law, and E.L. Bove. Hemi­

Fontan procedure for hypoplastic left heart syndrome: outcome and suitability for

Fontan. Ann. Thorac. Surg. 68: 1361-1367, 1999.

101



•

•

•

60. Downie, R.S., and F. Randall. Parenting and best interests ofminors. J. Med.

Philos. 22: 219-231, 1997.

61. Doyal, L., and D. Wilsher. Towards guidelines for withholding and withdrawal of

life-pro1onging treatment in neonatal medicine. Arch. Dis. Child. 70: F66-F70,

1994.

62. Duffy, R.S. Guidelines for deciding care of critically ill or dying patients.

Pediatries. 64: 17-20, 1979.

63. du Plessis AJ. Neurogenic complications of cardiac disease in the newbom. Clin.

Perinatol. 24: 807-826, 1997.

64. du Plessis, AJ. Mechanisms ofbrain injury during infant cardiac surgery. Sem.

Pediatr. Neurol. 6: 32-47, 1999..

65. Dytrych, Z., J. Tyl, V. Shuller, H. Helclova, and A Berankova. Mental and social

problems offamilies with handicapped ehild. Aeta Chir. PIast. 33: 166-177, 1991.

66. Edmunds, Jr., L.H. Cardiovaseular bypass for open heart surgery. In: Glenn's

Thoraeie and Cardiovaseular Surgery. 6th edition, vol. n. A.E. Baue, A.S. Geha,

G.L. Hammond, H. Laks, and K.S. Naunheim (eds). Appleton and Lange 1995, pp

1631-1652.

67. Eke, C.C., S.R., Gundry, M.F. Baum, A.J. Razzouk, and L.L. Bailey. Nerologie

sequel of deep hypothermie eireulatory arrest in eardiae transplant infants. Ann.

Thorae. Surg. 61: 783-788, 1996.

68. Emanuel, E.J., D. Wendler, and C. Grady. What makes clinieal researeh ethieal?

JAMA 283: 2701-2711,2000.

69. Engelhardt, H.T. Jr. The Foundations ofBioethies. 2nd ed. New York, Oxford,

Oxford Press, 1996.

102



•

•

•

70. Evans, J.G. The sanctity oflife. In: Medical Ethics and Elderly People. RJ. Elford

(ed). Churchill Livingstone, Edinburgh, London, Melbourne, New York, 1987. pp

79-92.

71. Farrell, P.E., Jr., A.C. Chang, K.A. Murdison, lM. Baffa, W.I. Norwood, and J.D.

Murphy. Outcome and assessment after the modified Fontan procedure for

hypop1astic left heart syndrome. Circulation. 851: 116-122, 1992.

72. Fatica, C., S. Gordon, E. Mossad, M. McHugh, and R Mee. A cluster of

necrotizing enterocolitis in term infants undergoing open heart surgery. Am. J.

Infect. Cont. 28: 130-132,2000.

73. Fauza, D.O., and J.M. Wilson. Congenital diaphragmatic hernia and associated

anomalies: their incidence, identification, and impact on prognosis. J. Periatr.

Surg. 29: 1113-1117,1994.

74. Firstman, R, and l Talan. The Death of Innocents. A True Story of Murder,

Medicine, and High-Stakes Science. Bantam Books, New York, Toronto, London,

Sydney, Auckland. 1998.

75. Fontan F., and E. Baudet. Surgical repair oftricuspid atresia. Thorax. 26: 240-248,

, 1971.

76. Forbess, J.M., N. Cook, S.l Roth, A. Sarraf, lE. Mayer, Jr., and RA. Jonas. Ten­

year institutional experience with palliative surgery for hypoplastic left heart

syndrome: risk factors related to stage 1mortality. Circulation 92 (Suppl. ): ll262­

11266, 1995.

77. Fox, RA. Palliative care and aggressive therapy. In: Medical Ethics and Elderly

people. RJ. Elford (ed) Churchill Livingstone, Edinburgh, London, Melbourne,

New York, 1987. pp 152-176.

103



•

•

•

78. Freed, M.D., M.A. Heymann, A.B. Lewis, S.L. Roehl, and RC. Kensey.

Prostaglandin El in infants with ductus arteriosus-dependent congenital heart

disease. Circulation. 64: 899-905, 1981.

79. Freedman, B., A. Fuks, and C. Weijer. In locoparentis. Minimal risk as an ethical

threshold for research upon children. Hasting Center Report. 23: 13-19, 1993

80. Freedom, RM. Neurodevelopmental outeome after the Fontan procedure in

children with the. hypoplastic left heart syndrome and other forros of single

ventric1e pathology: Challenges unresolved. J. Pediatr. 137: 602-603, 2000.

81. Fyler, D.C., L.P. Buckley, W.E. Hellenbrand andH.E. Cohen. Report ofNew

England regional infant cardiac program. Pediatries. 65: 375-461, 1980.

82. Glauser, T.A., L.B. Rorke, P.M. Weinberg, and RR Clancy. Aequired

neuropathologie lesions associated with the hypoplastic left heart syndrome.

Pediatries. 85: 991-1000, 1990a.

83. Glauser, T.A., L.B. Rorke, P.M. Weinberg, and RR Clancy. Congenital brain

anomalies associated with the hypoplastic left heart syndrome. Pediatries. 85: 984­

990, 1990b.

84. Goldberg, C.S., E.M. Schwartz, J.A. Brunberg, RS. Mosca, E.L. Bove, M.A.

Schork, S.P. Stetz, J.P. Cheatham, and TJ. Kulik. Neurodevelopmental outcome

ofpatients after the Fontan operation: A comparison between children with

hypoplastie left heart syndrome and other functional single ventric1e lesions. J.

Pediatr. 137: 646-562, 2000.

85. Groding, M.A., J.D. Lantos, DJ. Murphy, JJ Paris, RK. Crone, and F. Reardon.

The case ofBaby L. [Letters and responses]. N. Engl. J. Med. 323: 1148, 1990.

104



•

•

•

86. Grunau, R, M. Whitfie1d, J. Petrie, and E. Fryer. Ear1y pain experience, chi1d and

family factors, as precursors of somatization: a prospective study of extremely

premature and full term chi1dren. Pain. 56: 353-359, 1994.

87. Gullquist, S., M.L. Schmitz, G.D. Hannon, J.M. Steven, S.C. Nicolson, J.D.

Murphy, M.L. Jacobs, and W.I. Norwood; Carbon dioxide in the inspired gas

improves early postoperative survival in neonates with congenital heart disease

following stage 1palliation (Norwood). Circulation. 86 (Suppl. 1): 1-360, 1992

(Abstract).

88. Gutgesell, H.P., and T.A. Massaro. Management ofhypop1astic left heart

syndrome in a consortium ofuniversity hospitals. Am. J. Cardiol. 76: 809-811,

1995.

89. Hack1er, J.C., and F.E. Hiller. Family consent to orders not to resuscitate. JAMA

264: 1281-1283, 1990.

90. Harris, J. Ethical problems in the management of sorne severely handicapped

children. J. Med. Ethics. 7: 117-120,1981.

91. Hartz, RS., and H.M. Hanafy. Cardiac and thoracic surgery. In: Blood

Conservation in the Surgical Patients. M.R Salem. Williams and Wilkins (eds).

1996, pp 391-398.

92. Hauser, G.J., M.M. Chan, W.F. Casey, F.M. Midgley, and P.R Holbrook.

Immune dysfunction in children after corrective surgery for congenital heart

disease. Crit. Care Med. 19:874-881, 1991.

93. Hebra, A., M.F. Brown, RB. Hirschl, K. McGeehin, J.A. O'Neill, Jr., W.I.

Norwood, and A.J. Ross, 3rd
• Mesenteric ishemia in hypoplastic left heart

syndrome. J. Pediatr. Surg. 28: 606-611, 1993.

105



•

•

•

94. Higgins, S.S., K.M. Turley, J. Harr, and K. Turley. Prescription and

administration of around the clock analgesics in postoperative pediatrie

cardiovascular surgery patients. Prog. Cardiovasc. Nurs. 14: 19-24, 1999.

95. Hollen, P.J. and RR Brickle. Quality parental decision making and distress. J.

Pediatr. Nursing 13: 140-150, 1998.

96. Holmes, G.L. The long-tenn effects of seizures on the developing brain: clinical

and laboratory issues. Brain Dev. 13: 393-409, 1991.

97. Hopkins, RA., RE. Amstrong, G.A. Serwer, R.J. Peterson, and H.N. Oldham, Jr.

Physiological rationale for a bidirectional cavopulmonary shunt. J. Thorac.

Cardovasc. Surg. 90: 391-398, 1985.

98. Iannettoni, M.D., E.L. Bove, RS. Mosca, F.M. Lupinetti, P.C. Dorostkar, A.

Ludomirsky, D.C. Crowley, T.1. Kulik, and A. Rosenthal. Improving results with

first-stage palliation for hypoplastic left heart syndrome. J. Thorac. Cardiovasc.

Surg. 107:934-940,1994.

99. Jacobs, M.L., and W.I. Norwood. Hypoplastic Left Heart Syndrome. In: Glenn's

Thoracic and Cardiovascular Surgery. 6th edition, vol. II. A.E. Baue, A.S. Geha,

G.L. Hammond, H. Laks, and K.S. Naunheim (eds). Appleton and Lange 1996. pp

1271-1281.

100. Jacobs, M.L. Aortic reconstruction in hypoplastic left heart syndrome - a

reappraisaL J. Thorac. Cardiovasc. Surg. 120: 872-874,2000.

101. Jaggers, J.1., M.C. Neal, P.K. Smith, RM. Ungerleider, and J.H. Lawson. Infant

cardiopulmonary bypass: a procoagulant state. Ann. Thorac. Surg. 68: 513-520,

1999.

106



•

•

•

102. Jenkins, P.C., M.F. Flanagan, K.J. Jenkins, J.D. Sargent, C.E. Canter, RE.

Chinnock, RN. Vincent, AN. Tosteson, and G.T. O.Connor. Survival analysis

and risk factors formortality in transplantation and staged surgery for hypoplastic

left heart syndrome. J. Am. ColL CardioL 36: 1178-1185,2000.

103. Johnston J., and E.P. Sakala. Neonatal cardiac allotransplantation facilitated by

in utero diagnosis ofhypoplastic left-sided heart syndrome. The Loma Linda

University Heart Transplant Group. West. J. Med. 152: 70-72,1990.

104. Jonas, RA., P. Lang, D. Hansen, P. Hickey, and AR Castaneda. First-stage

palliation ofhypoplastic heart syndrome. The importance of coarctation and shunt

size. J. Thorac. Cardiovasc. Surg. 92: 6-13, 1986.

105. Jonas, RA. Intermediate procedures after fust-stage Norwood operation

facilitate subsequent repair. Ann. Thorac. Surg. 52: 701-704, 1991.

106. Jonsen, AR.; RH. Phibbs, W.H. Tooley, and M.J. Garland. Critical issues in

newbom intensive care: a conference report and policy proposaL Pediatries. 55:

756-768, 1975.

107. Kalagerakis, G. Psychiatrie report declares woman able to face charge ofkilling

daughter. The Gazette, A3, April 5, 2001.

108. Kameneva, M.V., A Undar, J.F. Antaki, M.l Watach, J.H. Calhoon, and H.S.

Borovetz. Decrease in read blood cell deformability caused by hypothermia,

hemodilution, and mechanical stress: factors related to cardiopulmonary bypass.

ASAIO J. 45: 307-310, 1999.

109. Kay, P.H., T. Brass, and C. Lincoln. The pathophysiology ofatypical tamponade

in infants undergoing cardiac surgery. Eur. J. Cardiothorac. Surg. 3: 255-261,

1989.

107



•

•

•

110. Keams, B., C. Sabella, R.B. Mee, D.S. Moodie, and J. Goldfarb. Sternal wound

and mediastinal infections in infants with congenital heart disease. Cardiol.

Young. 9: 280-284, 1999.

Ill. Kennedy, 1. Treat me right: Essays in Medical Law and Ethics. Clarendon Press,

Oxford,1988.

112. Kern, lH., C.J. Hayes, RE. Michler, W.M. Gersony, and J.M. Quaegebeur.

Survival and risk factors analysis for the Norwood procedure for hypoplastic left

heart syndrome. Am. J. Cardiol. 80: 170-174,1997.

113. Kimura, R Caring for newborns: in Japan, parents participate but doctors decide.

Hastings Center Report. 16: 22-23, 1986.

114. Knott, H.W., and D.B. Doty. Experimental bypass of the left ventricle. J. Thorac.

Cardiovasc. Surg. 74: 436-439, 1977.

115. Kraybill, E.N. Ethical issues in the care of extremely low birth weight infants. Sem.

Perinat. 22: 207-215, 1998.

116. Kuhse, H., and P. Singer. Should the baby live? The problem ofhandicapped

infants. Oxford University Press, 1985.

117. Kumar, RK., J.W. Newburger, K. Gauvreau, S.A. Kamenir, and L.K.

Hornberger. Comparison of outeome when hypop1astie 1eft heart syndrome and

transposition of the great arteries are diagnosed prenatally versus when diagnosis

ofthose two conditions is made only postnatally. Am. J. Cardiol. 83: 1649-1653,

1999.

118. Larsson, B.A. Pain management in neonates. Aeta Paediatr. 88: 1301-1310, 1999.

119. Lev, M. Pathologie anatomy and interrelationship ofhypoplasia of the aortie traet

complexes. Lab. Invest. 1: 61-70, 1952.

108



•

•

•

120. Limperopoulos, C., A. Majnemer, M.I. Shevell, R Rosenblatt, C. Rolicek, and C.

Tchervenkov. Neurodevelopmental status ofnewboms and infants with congenital

heart defects before and after open heart surgery. J. Pediatr. 137: 638-645,2000.

121. Lloyd, T.R, and W.J. Marvin, Jr. Age at death in the hypoplastic left heart

syndrome: multivariate analysis and importance of the coronary arteries. Am.

Heart J. 117: 1337-1343, 1989.

122. Lynch, RJ., T.A. Glauser, C. Canter, and T. Spray. Neurologic complications of

pediatric heart transplantation. Arch. Pediatr. Adolesc. Med. 148: 973-979, 1994.

123. Lynch, A. Ethical considerations. In: Pediatric Thoracic Surgery. CUITent Topics

in General Thoracic surgery. An Intemational Series. le. Falis, R.M. Piller, and

G. Lemoine (eds). Elsevier, New York, Amsterdam, London, Tokyo. 1991. pp

344-350.

124. Mahle, W.T., RR Clancy, E.M. Moss, M. Gerdes, D.R Jobes, and G.

Wemovsky. Neurodevelopmental outcome and lifestyle assessment in school­

aged and adolescent children with hypoplastic left heart syndrome. Pediatrics.

105: l082-108~2000a

125. Mahle, T.W., T.L. Spray, G. Wemovsky, J.W. Gaynor, and RJ. Clark. Survival

after reconstructive surgery for hypoplastic left heart syndrome. A 15-year

experience from a single institution. Circulation 102 (suppl. 3) 1lI136- III141,

2000b.

126. Marcia, A. The Baby Doe rules. N. Eng!. J. Med. 314: 642-644, 1986.

127. Marx, lL. Crib death: sorne promising leads but no solution yet. Sience. 189:

367-369, 1975.

109



•

•

•

128. Massaut, J., J. Dubois-Primo, A. Deville, M.J. Govaerts, and F. Deuvaert.

Fourrier analyses demonstrate EEG slowing after crrculatory arrest at 20 degrees

C. Acta Anaesthe. Bel. 35 (Suppl.): 371-378, 1984.

129. Mavroudis, c., M. Gevitz, W.S. Ring, C.L. McIntosh, and M. Schwartz. The

society of thoracic surgeons national congenital heart surgery database: analysis of

the first harvest (1994-1997). Am. Thorac. Surg. 68: 601-624, 1999.

130. McConnick, RA. To save or let die: The dilemma ofmodem medicine. JAMA 229:

172-176, 1974.

131. McElhinney, D.B., V.M. Reddy, AJ. Parry, L. Johnson, J.R Fineman, and F.L.

Hanley. Management and outcomes of delayed sternal dosure after cardiac

surgery in neonates and infants. Crit. Care Med. 28: 1180-1184, 2000a.

132. McElhinney, D.B., H.L. Hedrick, D.M. Bush, G.R Pereira, P.W. Stafford, J.W.

Gaynor, T.L. Spray, and G. Wernovsky. Necrotizing enterocolitis in neonates with

congenital heart disease: risk factors and outcomes. Pediatrics. 106: 1080-1087,

2000b.

133. Meliones, J.N., A.R. Snider, E.L. Bove, A. Rosenthal, and D.A. Rosen

Longitudinal resuIts after first-stage palliation for hypoplastic left heart syndrome.

Circulation. 82 (5 Suppl): NI51-NI56, 1990.

134. Menahem, S. Counseling strategies for parents of infants with congenital heart

disease. Cardiol. Young. 8: 400-407, 1998.

135. Menahem, S., and G. Halasz. Parental non-compliance: a paediatric dilemma. A

medical and psychodynamic perspective. Child Care Health Develop. 26: 61-72,

2000.

110



•

•

•

136. Miller, G., K.D. Eggli, C. Contant, B.G. Baylen, and J.L. Myers. Postoperative

neurologie complications after open heart surgery in young infants. Arch. Pediatr.

Adolesc. Med. 149: 764-768, 1995.

137. Mohri, H., T. Horiuchi, K. Haneda, S. Sato, O. Kahata, M. Ohmï, E. Ishizawa, Y.

Kagawa, M. Fukuda, Y. Yosmda, and T. Smma. Surgical treatment for

hypoplastic left heart syndrome: case reports. l Thorac. Cardiovasc. Surg. 78:

223-228, 1979.

138. Moodie, D.S., W.l GalIen, and D.Z. Friedberg. Congenital aortie atresia: report

oflong survival and sorne speculations about surgieal approaehes. J. Thorae.

Cardiovase. Surg. 63: 726-731, 1972.

139. Morreim, RH. Profoundly diminished life: The eausalities ofeoereion. Hastings

Center Report. 24: 33-35, 1994.

140. Morris, C.D., J. Outcalt, and V.D. Menashe. Hypoplastic left heart syndrome:

natural history in a geographically defined population. Pediatries. 85: 977-983,

1990.

141. Mosca, RS., T.J. Kulik, C.S. Goldberg, RP. Vermilion, J.R Charpie, D.C.

Crowley, and RL. Bove. Early results of the Fontan procedure in one hundred

consecutive patients with hypoplastic left heart syndrome. J. Thorac. Cardiovasc.

Surg. 119: 1110-1118,2000.

142. Murdison, K.A., lM. Baffa, P.E. Farrell, Jr., A.C. Chang, G. Barber, W.I.

Norwood, and lD. Murphy. Hypoplastic left heart syndrome. Outcome after

initial reconstruction and before modified Fontan procedure. Circulation. 82 (5

Suppl): N 199-N 207, 1990.

111



••

•

•

143. Nagy, Z.L., J.M. Parsons, and K.G. Watterson. Repair of aortic atresia and

hypoplastic left heart syndrome without using graft material. Eur. J. Cardio­

Thorac. Surg. 17: 85-87,2000.

144. Natowicz, M., J. Chatten, R. Clancy, K. Conrad, T. Glauser, D. Huff, A. Lin, W.I.

Norwood, L.B. Broke and A. Uri. Genetic disorders and major extracardiac

anomalies associated with the hypoplastic left heart syndrome. Pediatries. 82: 689­

706, 1988.

145. Newman, M.F., J.L. Kirchner, B. Phillips-Bute, V. Gaver, H. Grocott, R. H.

Jones, D.B. Mark, J.G. Reves, and J.A. Blumenthal. Longitudinal assessment of

neurocognitive function after coronary artery bypass surgery. N. Engl. J. Med.

344: 395-402,2001.

146. Nicolas, F., J.P. Daniel, J. Bruniaux, A. Serraf, F. Lacour-Gayet, and C. Planch.

Conventional cardiopulmonary bypass approach: 10 years experience at Marie­

Lannelongue Hospital. Perfusion. 9: 41-48, 1994.

147. Nicolson, S.C., J.M. Steven, and D.R. Jobes. Hypoplastic left heart syndrome. In:

Critical Heart Disease in Infants and Children. D.G. Nicho1s, D.E. Cameron, W.J.

Gree1ey, R.M. Ungerleider, and R.C. Wetze1 (eds). Mosby 1995. pp 863-884.

148. Noonan, J.A., and A.S. Nadas. The hypoplastic left heart syndrome. An analysis

of 101 cases. Pediatr. Clin. North. Am. 5: 1029-1056, 1958.

149. Norwood, W.I., J.K. Kirklin, and S.P. Sanders. Hypop1astic 1eft heart syndrome:

experience with palliative surgery. Am. J. Cardiol. 45: 87-91, 1980.

150. Norwood, W.I., P. Lang, A.R. Casteneda, and D.N. Campbell. Experience with

operations for hypoplastic left heart syndrome. J. Thorac. Cardiovasc. Surg. 82:

511-519, 1981.

112



•

•

•

151. Norwood, W.I., P. Lang, and D.D. Hansen. Physiologie repan: ofaortic atresia­

hypoplastic left heart syndrome. N. Engl. J. Med. 308: 23-26, 1983.

152. Norwood, W.I., and J.D. Pigott. Recent advances in cardiac surgery. Pediatr.

Clin. N. Am. 32: 1117-1124, 1985.

153. Norwood, W.I., and M.L. Jacobs. Fontan's operation in two stages. Am. J. Surg.

166:548-551;1993.

154. Nu1and, S.B. How We Die: Refieetions on 1ife's final ehapter. Vintage Books,

New York, 1994.

155. O'Kelly, S.W., and B.L. Bove. Hypoplasticleft heart syndrome. Terminal care is

not the only option. Brit. Med. J. 314: 87, 1997.

156. Orlowski, J.P., M.L. Smith, and J.V. Zwienen. Pediatrie euthanasia. Am. J. Dis.

Chiid. 146: 1440-1446, 1992.

157. Orsini, AJ., K.H. Leef, A. Costarino, M.D. Dettorre, and J.L. Stefano. Routine

use of fentanyi infusions for pain and stress reduction in infants with respiratory

distress syndrome. J. Pediatr. 129: 140-145, 1996.

158. Osiovieh, H., E. Phillipos, P. Byme, and M. Robertson. Hypop1astic left heart

syndrome: "to treat or not to treat." J. Perinatol. "20: 363-365, 2000.

159. Pear1man, R.A, and AR. Jonsen. The use ofquality-of-1ife considerations in

mediea1 deeision making. J. Am. Geriatr. Soc. 33: 344-352, 1985.

160. Pellegrino, B.D. The anatomy of clinieal-mediea1 judgements in perinatology and

neonat010gy: a substantive and proeedurai framework. Sem. Perinatol. Il: 202­

209, 1987.

113



•

•

161. Pigott, J.D., J.D. Murphy, G. Barber, and W.I. Norwood. Palliative

reconstructive surgery for hypoplastic left heart syndrome. Ann. Thorac. Surg. 45:

122-128, 1988.

162. Pigott, J.D. The evolution of surgieal treatment for congenital cardiac disease.

Am. J. Dis. Child. 145: 1362-1363, 1991.

163. Pinch, W.J., and M.L. Spielman. Ethical decision making for high-risk infants.

The parents' perspective. Nursing Clin. North A. 24: 1017-1023, 1989.

164. Pinch, W.J., and M.L. Spielman. The parents' perspective: ethical decision-

making in neonatal intensive care. J. Adv. Nursing. 15: 712-719, 1990.

165. Pinholster, G. SIDS paper triggers a murder charge. Science. 264: 197-198, 1994.

166. Pinholster, G. Multiple 'SIDS' case ruled murder. Science. 268,494, 1995.

167. Poirier, N.C., J.J. Drummond-Webb, K. Hisomochi, M. Imamura, A.M. Harrison,

and R.B. Mee. Modified Norwood procedure with a high-flow cardiopulmonary

bypass strategy results in low mortality without late arch obstruction. J. Thorac.

Cardiovasc. Surg. 120: 875-884, 2000.

168. Pridjian, A.K., A.M. Mendelsohn, F.M. Lupinetti, R.H. Beekman 3rd, M. Dick

2d, G. Serwer, and E.L. Bove. Usefulness of the bidirectional Glenn procedure as

staged reconstruction for the functional single ventricle. Am. J. Cardiol. 71: 959­

962, 1993.

169. Pua, H., and B. Bissonnette. Cerebral physiology in paediatric cardiopulmonary

bypass. Cano J. Anaesth. 45: 960-978, 1998.

170. Ramsey, P. The Seikiewicz precedent: The courts and incompetent patients.

Hastings Center Report 8: 36-42, 1978.

114



•

•

•

171. Rappaport, L.A., D. Wypij, D.C. Bellinger, S.L. He1mers, G.L. Holmes, p.n.

Bames, G. Wernovsky, K.C. Kuban, RA. Jonas, and J.W. Newburger. Relation of

seizures after cardiac surgery in early infancy to neurodevelopmental outcome.

Boston Circulatory Arrest Study Group. Circulation. 97: 773-779, 1998.

172. Razzouk, A.J., R.E. Chinnock, S.R Gundry, and L.L. Bailey. Cardiac

transplantation for infants with hypoplastic left heart syndrome. Prog. Pediatr.

CardioL 5: 37-47, 1996.

173. Re Eve, 31 D.L.R (4th): 1-65, 1986.

174. R. v. Latimer, SCC 1. File No.: 26980, 2001.

175. Reis, P.M., M.R Punch, E.L. Bove, and C.J. van de Ven. Obstetric management

of219 infants with hypoplastic left heart syndrome. Am. J. Obstet. GynecoL 179:

1150-1154, 1998.

176. Reis, P.M., M.R Punch, E.L. Bove, and C.l van de Ven. Outcome of infants

with hypoplastic left heart and Turner syndromes. Obstet. Gynecol. 93: 532-535,

1999.

177. Riesch, S.K., R Coleman, J.S. Glowacki, and K. Konings. Understanding

mother's perceptions what is important about themselves and parenting. J. Comm.

Health Nurs. 14: 49-66, 1997.

178. Rogers, B.T., M.E. Msall, G.M. Buck, N.R Lyon, M.K. Noms, J.M. Roland,

R.L. Gingell, D.C. Cleveland, and D.R. Pieroni. Neurodevelopmental outcome of

infants with hypoplastic left heart syndrome. J. Pediatr. 126: 496-498, 1995.

179. Rogers, B.T. Considering treatment options for infants with hypoplastic left heart

syndrome. Acta Paediatr. 89: 1029-1031, 2000.

115



•

•

•

180. Rhoden, N.K.. Treating Baby Doe: the ethics ofuncertainty. Hastings Center Report.

16: 34-42, 1986.

181. Sade, RM., F.A. Crawford, Jr., and D.A. Fyfe. Symposium on hypoplastic heart

syndrome. J. Thorac. Cardiovasc. Surg. 91: 937-939, 1986.

182. Saied, A., and G.M. Folger. Hypoplastic left heart syndrome. Clinicopathologic

correlation. Am. J. Cardiol. 29: 190-175, 1972.

183. Seghaye, M.C., W. Engelhardt, RG. Grabitz, M.E. Faymonville, H. Hornchen,

BJ. Messmer, and G. von Bemuth. Multiple system organ failure after open heart

surgeryin infants and children. Thorac. Cardiovasc. Surg. 41: 49-53, 1993.

184. Seliem, M.A., J. Murphy, J. Vetter, S. Heyman, and W.I. Norwood. Lung

perfusion patterns after bidirectional cavopulmonary anastomosis (hemi-Fontan

procedure). Pediatr. Cardiol. 18: 191-196, 1997.

185. Shellabarger, S.G., and T.L. Thompson. The critical times: meeting parental

communication needs throughout the NICD experience. Neonat. Network. 12: 39­

45, 1993.

186. Shepperdson, B. Abortion and euthanasia ofDown's syndrome children-the

parents' view. J. Med. Ethics. 9: 152-157, 1983.

187. Shewchuk, T.R The uncertain 'best interests' ofneonates: decision making in the

neonatal intensive care unit. Med. Law. 14: 331-358, 1995.

188. Singer, P. A report from Australia: which babies are too expensive to treat?

. Bioethics, 1: 275-283, 1987.

189. Singer, P. Rethinking Life and Death. The collapse of our traditional ethics. St.

Martin's Griffin, New York, 1996.

116



•

•

190. Sinha, S.N., S.L. Rusnak, H.M. Sommers, R.B. Cole, A.J. Musterand, and M.H.

Paul. Hypoplastic left ventricle syndrome. Analysis ofthirty autopsy cases in

infants with surgieal consideration. Am. J. Cardiol. 21: 166-173, 1968.

191. Spence K. The best interest principle as a standard for decision making in the care

ofneonates. J. Adv. Nursing 31: 1286-1292,2000.

192. Starnes, V.A., D. Bernstein, P.E. Oyer, P.L. Gamberg, J.L. Miller, D. Baum, and

N.E. Shumway. Heart transplantation in children. J. Heart Transplant. 8: 20-26,

1989.

193. Starnes, V.A., M.L. Griffin, P.T. Pitlick, D.Bernstein, D. Baum, K. Ivens, and

N.E. Shumway. CUITent approach to hypoplastic left heart syndrome. Palliation,

transplantation, orboth? J. Thorac. Cardiovasc. Surg. 104: 189-195,1992.

194. Steinschneider, A. Prolonged apnea and the sudden infant death syndrome:

clinical and laboratory observations. Pediatries. 50: 646-654, 1972.

195. Stevenson, D.K., and A. Goldworth. Ethical Dilemmas in the delivery room. Sem.

Perinat. 22: 198-206, 1998.

196. Stinson, R. and P. Stinson. On the death ofa baby. J. Med. Ethics. 7: 5-18, 1981.

197. Storch, T.G. Passive euthanasia for hypoplastic leftheart syndrome. Am. J. Dis.

Child. 146: 1426, 1992.

198. Subramanian S. Current status of open heart surgery in infancy. Paediatrician.7:

18-40, 1978.

199. Tchervenkov c.I., S.A. Tahta, L. Jutras, and M.J. Beland. Biventricular repair in

neonates with hypoplastic left heart comp1ex. Ann. Thorac. Surg. 66: 1350-1357,

1998.

117



•

•

•

200. Tchervenkov C.L, M.L. Jacobs, and S.A. Tahta. Congenital heart surgery

nomenclature and database project: hypoplastic left heart syndrome. Ann. Thorac.

Surg. 69 (4 Suppl): S170-179, 2000.

201. Terplan, K.L. Brain damage in newboms, infants and children with congenital

heart disease in association with cardiac surgery. Additional observations. J.

Neurol. 212: 225-236, 1976.

202. Tikanoja, T., P. Rautiainen, M. Leijala, E. Svens, and S. Tikanoja.

Hyperamylasemia after cardiac surgery in infants. Int. Care Med. 22: 959-963,

1996.

203. Tilden,V.P., S.W. ToUe, M.J. Garland, and C.A. Nelson. Decisions about life­

sustaining treatment: impact ofphysicians' behavior on the family. Arch. Int. Med.

155:633-638,1995.

204. Tlaskal, T., V. Chaloupecky, J. Marek, B. Hucin, M. Kostelka, P. Tax, V. Hucera,

J., Skovranek, and O. Reich. Primary repair ofinterrupted aortic arch and

associated heart lesions in newboms. J. Cardiovasc. Surg. 38: 113-118, 1997.

205. Tong, E.M., P.S., Sparacino, D:K. Messias, D. Foote, C.A. Chesla, and C.L.

Gilliss. Growing up with congenital heart disease: the dilemmas of adolescents

and young adults. Cardiol. Young. 8: 303-309, 1998.

206. Truog, R.D., A.S. Brett, and J. Frader. The problem with futility. N. Engl. J. Med.

362: 1561, 1992

207. Tworetzky, W., D.B. McElhinney, G.H. Burch, D.F. Teitel, and P. Moore.

BaUoon arterioplasty ofrecurrent coarctation after the modified Norwood

procedure in infants. Catheter. Cardiovasc. Interv. 50: 54-58, 2000.

118



•

•

•

208. van Dijk, M., J.B. de Boer, H.M. Koot, D. Tibboel, lPasschier, and H.J.

Duivenvoorden. The reliability and validity of the COMFORT scale as a

postoperative pain instrument in 0 to 3-year-old infants. Pain. 84: 367-377,2000.

209. Vandvik, I.H., and R Forde. Ethical issues in parental decision-making. An

interview study ofmothers of children with hypoplastic left heart syndrome. Acta

Pediatr. 89: 1129-1133,2000.

210. Vincent, RN., A.G. Porter, V.K. Tam, and K.R Kanter. Diagnosis and catheter

treatment of innominate artery stenosis following stage l Norwood procedure.

Catheter. Cardiovasc. Interv. 49: 415-4118,2000.

211. Wall, S.N., and J.C. Pratridge. Death in the intensive care nursery: physician

practice ofwithdrawing and withholding life support. Pediatries. 99: 64-70, 1997.

212. Watson, D.G., and RD. Rowe. Aortic-valve atresia report of 43 cases. JAMA

179: 14-18, 1962.

213. Weinstein, S., J.W. Gaynor, N.D. Bridges, G. Wemovsky, L.M. Montenegro, RI.

Godinez, and T.L. Spray. Early survival ofinfants weighing 2.5 kilograms or less

undergoing first-stage reconstruction for hypoplastic left heart syndrome.

Circulation. 100(19 Suppl): II 167-II 170, 1999.

214. West, L.J., S. M. Pollock-Barziv, A. 1. Dipchand, K. Jin Lee, C.J. Cardella, L.N.

Benson, 1. M. Rebeyka, and J.G. Coles. ABD-Incompatible Heart Transplantation

in Infants. N. Engl. J. Med. 344: 793-800,2001.

215. Williams, D.L., A.C. Gelijns, A.L. Moskowitz, A.D. Weinberg, J.H. Ng, E.

Crawford, C.J. Hayes, and J. M. Quaegebeur. Hypoplastic left heart syndrome:

valuing the survival. J. Thorac. Cardiovasc. Surg. 119: 720-731,2000.

119



•

•

•

216. Woo, K., J. Emery, and J. Peabody. Cortical hyperostosis: a complication of

prolonged prostaglandin infusion in infants awaiting cardiae transplantation.

Pediatries. 93: 417-420, 1997.

217. Youngner, SJ. Who defines futility? JAMA 260: 2094-2095, 1988.

218. Yu, V.Y.H. Ethical decision making in newbom infants. Acta Med. Port. 10: 197­

204,1997.

219. Zahka, K.G., M. Spector, and D. Hanisch. Hypoplastic left heart syndrome:

Norwood operation, transplantation, or compassionate care. Clin. Perinatol. 20:

145-155, 1993.

220. Zellner, J.L., and R.M. Sade. Palliative procedures in cyanotic congenital heart

disease. In: Glenn's Thoracic and Cardiovascular Surgery. 6th ed., vol. Il. A.E.

Baue, A.S. Geha, G.L. Hammond, H. Laks, and K.S. Naunheim (eds). Appleton

and Lange 1996. pp 1073-1083.

221. Zickmann, B., J. Boldt, and G. Hempelmann. Anesthesia in pediatrie heart

transplantation. J. Heart LungTransplant. 11: S272-S276, 1992.

120


