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Abstract

In order to evaluate physicians’ willingness to seek legal action to mandate surgery when parents refuse surgery for various
congenital heart lesions, we surveyed pediatric cardiologists and cardiovascular surgeons at 4 children’s hospitals. We asked
whether physicians would support parental refusal of surgery for specific heart defects and, if not, whether they would seek
legal action to mandate surgery. We then analyzed associations between physicians’ willingness to mandate surgery and
national operative mortality rates for each lesion. We surveyed 126 cardiologists and 9 cardiac surgeons at four tertiary refer-
ral centers. Overall response rate was 77%. Greater than 70% of physicians would seek legal action and mandate surgery for
the following lesions: ventricular septal defect, coarctation of the aorta, complete atrioventricular canal, transposition of
the great arteries, tetralogy of Fallot, and unobstructed total anomalous pulmonary venous return. Surgery for all of these
lesions has reported mortality rates of <5%. Physicians were less likely to seek legal action when parents refused surgery
for Shone complex, any single ventricle lesion, or any congenital heart disease accompanied by Trisomy 13 or Trisomy 18.
Among experts in pediatric cardiology, there is widespread agreement about the appropriate response to parental refusal of
surgery for most congenital heart lesions, and these lesions tended to be heart defects with lower surgical mortality rates.
Lesions for which there was greater consensus among experts were those with the best outcomes. There was less consensus
for lesions with higher mortality rates. Such surveys, revealing disagreement among expert professionals, can provide an
operational definition of the current professional “gray zone” in which parental preferences should determine treatment.
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Background

Over the last 40 years, survival for children with congeni-
tal heart disease (CHD) has improved significantly due to
strides in diagnosis, medical management, and surgical tech-
nique and the standard of care for most critical CHD is surgi-
cal repair in the neonatal period [1]. Decisions regarding the
acceptability of comfort care for CHD require interpretation
of limited data regarding short- and long-term mortality and
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morbidities of various forms of CHD and consideration of
the severity of associated anomalies. It may also require bal-
ancing what is thought best for the child including effects of
treatment on families. Balancing all of these considerations
leads different doctors to different conclusions [2-8].
Doctors sometimes disagree with each other about the
acceptability of parental refusals of potentially life-saving
interventions [9]. For example, in children with hypoplastic
left heart syndrome, one doctor wrote “palliative treatment
is a reasonable choice for an infant with HLHS [2]” while
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another is of the opinion that “nonintervention should no
longer be offered” [3].

Pediatric cardiologists and cardiothoracic surgeons, like
all child health professionals, have an ethical obligation to do
what is best for the children in their care. In some situations,
this requires doctors to seek legal intervention to override
a parent’s refusal of a treatment that the doctor believes is
medically necessary. It is not always clear whether parental
refusal of a medically recommended treatment should be
considered neglect or when, by contrast, it should be con-
sidered an appropriate exercise of parental decision-making.
Ultimately, that determination is up to the courts. But courts
can only adjudicate cases if doctors report them.

Most pediatric cardiology centers have no established
policies about when to allow parental preferences to prevail
and when to report cases to child protection. Thus, indi-
vidual specialists are left to decide when to offer the option
of comfort care to parents or to accept parental requests for
such care. There are little data on opinions of pediatric car-
diologists and congenital cardiothoracic surgeons regarding
the acceptability of comfort care for a wide range of CHD,
and there are no data comparing specialists’ attitudes with
likelihood of reported surgical mortality.

Therefore, we aimed to (1) describe the opinion of pedi-
atric cardiologists and congenital cardiothoracic surgeons
from various institutions about overriding parental refusal
of surgery for various types of CHD; and (2) compare these
results to nationally reported neonatal surgical mortal-
ity rates. We hypothesized that cardiologists and surgeons
would generally agree in the cases of the lowest risk lesions,
and that agreement would be lower for higher risk lesions.

Methods

Pediatric cardiologists and cardiothoracic surgeons were
surveyed at four tertiary care children’s hospitals between
2016 and 2018. Only limited demographic (cardiologist/sur-
geon) information was elicited to maintain anonymity. The
survey asked participants to rate their level of comfort in
supporting comfort care for various specific CHDs. Cardiac
lesions were stated to be isolated lesions unless otherwise
specified. Physicians were given four choices: (1) Agree and
I would support parents who choose to not pursue surgical
intervention; (2) Disagree but I could still support parents

who choose not to purse surgical intervention; (3) Disagree,
would not support parents who choose not to purse surgical
intervention, but would not interfere with the decision; and,
(4) Disagree, completely opposed to parents who choose
not to pursue surgical intervention, seek legal action to
remove child from parental custody to pursue surgery. For
sub-analysis, responses 1-3 were combined as “would not
go to court”. Chi-square or Fischer’s exact tests were used,
as appropriate, to compare each outcome between the four
institutions.

Surgical mortality data were gathered from the Society of
Thoracic Surgeons (STS) Congenital Heart Surgery Data-
base Executive Summary for January 2014 to December
2017 [10]. When considering CAVC, a different STS data
publication was used to differentiate expected mortality for
children with and without trisomy 21 [11]. Mortality data for
the most common surgical repair for each CHD were used,
and data reported are post-surgical mortality until discharge
from the hospital or up to 28 days post-operative. Spear-
man’s correlation coefficient was calculated to determine
correlation between threshold to seek legal action and short-
term surgical mortality rate for each cardiac lesion. This sur-
vey was approved by all centers’ institutional review boards.

Results

Descriptors of the survey participants are recorded in Table 1
with a response rate of 77% (135/176). Table 2 shows physi-
cian level of comfort in supporting parental choice. Table 3
contains the STS mortality rate for each CHD and the per-
cent of physicians surveyed who would pursue legal action
to mandate surgery overall and by each institution. No sta-
tistically significant differences in responses were found for
any lesion when comparing the 4 institutions overall. Fig-
ure 1 shows a scatter plot with a regression line to demon-
strate the strength of correlation between surgical mortality
and physician willingness to go to court.

Most physicians would seek protective custody if parents
refused surgery for most lesions with an anticipated surgical
mortality of less than 4.5%, as in cases with a ventricular
septal defect, coarctation of the aorta, compete atrioventricu-
lar canal defect (not associated with Trisomy 21), tetralogy
of Fallot, transposition of the great arteries, and interrupted
aortic arch. When mortality rates are higher, as in cases of

Table 1 Demographics of

Demographic Institution 1 Institution 2 Institution 3 Institution 4 Total
survey respondents

Number surveyed 32 41 47 56 176

Number responded (%) 29 91) 38 (93) 25 (53) 43 (77) 135 (77)

Cardiologists 27 36 24 39 126

Cardiovascular Surgeons 2 2 1 4 9

@ Springer



1162

Pediatric Cardiology (2020) 41:1160-1165

Table 2 Percent of physicians level of comfort in supporting parental choice

Abnormality % of physicians (N=135)

Choice 1 (%) Choice 2 (%) Choice 3 (%) Choice 4 (%)
Ventricular septal defect 0 0.7 9.6 89.6
Coarctation of the aorta 0 0 11.9 88.1
Complete atrioventricular canal 0 3 12.6 84.4
Tetralogy of fallot 0 1.5 15.6 83.0
D-transposition of the great arteries 0 0.7 17.0 822
Interrupted aortic arch 2.2 3.7 20.7 73.3
Unobstructed total anomalous pulmonary venous return 2.2 22 20.0 75.6
CAVC w/Trisomy 21 3.7 59 35.6 54.8
Truncus arteriosus 3.0 8.1 34.8 54.1
Obstructed total anomalous pulmonary venous return 11.1 19.3 304 39.3
Shone complex 16.3 32.6 422 8.9
Single right ventricle, two outflows (pulmonary artery band) 31.9 29.6 30.4 8.1
Single left ventricle, two outflows (pulmonary artery band) 28.9 27.4 35.6 8.1
Single left ventricle (Blalock-Taussig shunt) 333 30.4 30.4 5.9
Single right ventricle (Blalock-Taussig shunt) 36.3 32.6 259 5.2
CHD with low likelihood of survival 79.3 11.9 6.7 22
Hypoplastic left heart syndrome 45.2 333 21.5 0
Trisomy 13/18 with any CHD 92.6 4.4 3.0 0

Choice 1—Agree and I would support parents who choose to not pursue surgical intervention

Choice 2—Disagree but I could still support parents who choose not to purse surgical intervention

Choice 3—Disagree, would not support parents who choose not to purse surgical intervention, but would not interfere with the decision

Choice 4—Disagree, completely opposed to parents who choose not to pursue surgical intervention, seek legal action to remove child from

parental custody to pursue surgery

HLHS with a published mortality rate of 14.4%, few physi-
cians would seek legal action to mandate surgery. Doctors
were also influenced in their decisions by the presence of
associated genetic abnormalities. 84% of respondents would
seek a court order mandating surgery in a child with CAVC
and no genetic abnormality while only 54% of physicians
would mandate surgery for a child with CAVC and trisomy
21. This is despite a CAVC surgical mortality rate that is
actually lower for children with trisomy 21 (4.4% mortal-
ity for CAVC with no genetic abnormality versus 2.6% for
CAVC with trisomy 21) [10].

Discussion

This is an exploratory survey-based study to evaluate physi-
cian opinion towards supporting parental refusal for cardiac
surgery. There is generally professional consensus for the
vast majority of CHDs. Consensus lessens for lesions asso-
ciated with higher mortality risk. At the highest mortality
categories, most pediatric cardiology specialists consider
comfort care to be an acceptable management option. This
includes neonates with any form of single ventricle physiol-
ogy, forms of CHD with low likelihood of survival through

@ Springer

infancy, and for CHD in a child with a severe genetic syn-
drome. Doctors’ willingness to pursue legal action gener-
ally increased as the child’s chances of operative survival
increased.

This study revealed that most doctors would not go to
court to override parental refusal of surgery for HLHS
despite short-term survival of up to 85% at some institu-
tions. This may be because the short-term surgical mortality
rate captures survival only through the first heart surgery.
Children with HLHS require two subsequent open-heart
surgeries over the first few years of life, are at risk of neu-
rodevelopmental delay, may need multiple non-surgical
interventions and hospitalizations, and possibly heart trans-
plantation [12—-15]. Physician support for comfort care in
HLHS may highlight the influence of overall long-term bur-
den of medical treatment and anticipated quality of life on
decision-making.

Cardiology specialists may also consider whether comfort
care is predicted to be associated with a relatively quick
neonatal death. In the setting of ductal-dependent pulmo-
nary or systemic circulations, non-intervention usually
results in death within days after birth. However, many
CHD circulations do not require the ductus arteriosus for
survival, as in the case of a complete atrioventricular canal
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Table 3 Published mortality rate and percent of physicians who would pursue legal action to mandate CHD surgery if parents refused, overall

and by institution

Abnormality Published Overall Institution  Institution Institution Institution
mortality (N=135) 1 (N=29) 2(N=38) 3(N=25) 4(N=43)
rate (%)

% of physicians who would pursue legal action

Ventricular septal defect 0.6%** 90 93% 95% 88% 83%

Coarctation of the aorta 1.6%* 88 86% 97% 92% 79%

Complete atrioventricular canal 4.4%*** 84 86% 95% 84% 74%

Tetralogy of Fallot 1.6%** 83 83% 84% 92% 77%

D-transposition of the great arteries 2.0%* 82 86% 89% 88% 70%

Interrupted aortic arch 3.3%* 73 76% 79% 68% 70%

Unobstructed total anomalous pulmonary venous return 7.0%* 76 69% 84% 80% 70%

CAVC with trisomy 21 2.6%%*** 54 65% 61% 48% 47%

Truncus arteriosus 9.6%* 54 66% 53% 48% 51%

Obstructed total anomalous pulmonary venous return 7.0%* 39 41% 42% 36% 37%

Shone complex NA 9 14% 13% 4% 5%

Single right ventricle, two outflows (Pulmonary artery band)  8.8%* 8 10% 8% 8% 7%

Single left ventricle, two outflows (Pulmonary artery band) 8.8%* 8 10% 8% 4% 9%

Single left ventricle (Blalock-Taussig shunt) 6.7%* 6 7% 8% 0% 3%

Single right ventricle (Blalock-Taussig shunt) 6.7%* 5 10% 8% 0% 2%

CHD with low likelihood of survival NA 2 7% 0% 4% 0%

Hypoplastic left heart syndrome 14.4%%* 0 0% 0% 0% 0%

Trisomy 13/18 with any CHD NA 0 0% 0% 0% 0%

*Based on STS Database for Congenital Heart Surgery, Neonates-Spring 2018 Harvest, Last 4 years (Jan 2014-Dec 2017). STS mortality is by
surgical procedure rather than underlying CHD, so data for the most common surgical procedure for each CHD are listed. Descriptions in paren-
theses after a CHD listing denote the anticipated required surgical procedure

**For VSD, CAVC and TOF, infant STS mortality rate was used as surgical repair is not typically performed in the neonatal period

***Mortality rates for CAVC with and without genetic association are from a secondary STS database publication [14]

Fig. 1 Likelihood physicians
would seek legal action to
mandate surgery for CHD
compared to surgical mortal-
ity. Data displayed are for 15
lesions represented in Table 2
with mortality data

% Mortality

20

Likelihood Physicians Would Seek Legal Action by

Mortality

[ )
............. . .

--------------------- .
F—
A
.. [ )
[ ]

| . 50 60 70 80 90 100

% Physicians Who Would Seek Legal Action

defect. Forgoing surgery for children with these forms of
CHD results in profound and progressive cardiac symp-
toms, irreversible pulmonary vascular disease, medical
frailty, physical limitations during childhood, and likely

demise before adulthood. This may explain why physicians
in the survey were more likely to support comfort care for
a child with obstructed total anomalous pulmonary venous
return (TAPVR) compared to children with unobstructed
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TAPVR; TAPVR obstruction is more likely to result in neo-
natal death. Physicians may also be more likely to assent to
parental desire for comfort care when the outcome has more
uncertainty, as in the case of Shone’s syndrome. Thus, physi-
cians may be more likely to disagree with parental desire for
comfort care and pursue legal action in cases in which the
outcome is almost universally favorable with intervention, or
when non-intervention would result in undue and prolonged
suffering for the child.

Genetic abnormalities also influence physicians’ atti-
tudes; physicians typically factor in comorbidities associ-
ated with trisomy 21 and other genetic syndromes when
counseling families about treatment. The importance of an
associated genetic syndrome may also factor into responses
for interrupted aortic arch. Surgical outcomes for this
lesion are quite favorable and compare to those of isolated
coarctation of the aorta. However, respondents were more
likely to support comfort care in this lesion compared to
coarctation. This may be due to the well-known associa-
tion between interrupted aortic arch and 22q11 deletion
syndrome, a genetic condition with a variable phenotype
which can include developmental delay, learning problems,
frequent infections, renal abnormalities, hearing loss, and
autoimmune disorders [16].

Limitations of the study include that this is a descriptive
study of four institutions and not powered to detect statis-
tically significant differences. Other institutions may have
different approaches. We utilized the STS Database because
the majority of US institutions submit their cardiothoracic
surgical post-operative mortality statistics; however, it does
not include data on patient characteristics or long-term mor-
tality and morbidities. We were able to map procedures onto
specific lesions in most cases, although STS data does not,
for instance, differentiate between obstructed verses unob-
structed TAPVR.

Conclusion

As the field of pediatric cardiology evolves and short-term
mortality decreases, the question of acceptability of parental
refusal of surgical intervention becomes more salient. Given
the complexities of such decisions and difficulties in predic-
tion of long-term outcomes, it is not surprising to encounter
disagreement between physicians in some situations. These
differences in opinion can lead to moral conflict among staff
and distress for parents. This study provides contemporary
data on what CHDs may fall into a “zone of parental discre-
tion” based on a lack of consensus among physicians about
the appropriateness of legal action when parents refuse sur-
gical treatment. These data can begin the conversation to
help guide institutional policies on when it might be per-
missible to override parental refusals of treatment. Future
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studies are needed to examine how physicians balance best
interest of the child in the short term against considerations
of longer-term outcomes and family preferences. Further
work is also needed to provide guidelines and standardize
professional policies to ensure that children and families are
offered similar medical options, regardless of the individual
beliefs of the doctor who is providing care.
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