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would contribute to longer survival in patients with trisomy 18 and
EA.

The data in the current study were obtained from two children’s
hospitals in Japan, where surgeons and neonatologists proposed the
most effective treatment (surgical procedure, respiratory support,
mainly pharmacological cardiovascular support, and other neona-
tal intensive care) that they considered when they saw each patient,
for the purpose of establishment of enteral feeding, discharge, and
longer survival. All the parents consented the proposals and no
patients had withdrawal care or comfort care in this study period.
NCH proposed a two-stage operation with the first procedure as
gastrostomy and the second as esophago-esophagostomy with TEF
division from 1993 to 2003 and only TEF division from 2003.
CHAHSC proposed a two-stage operation with gastrostomy and
jejunostomy followed by esophago-esophagostomy with TEF divi-
sion in the early period and then a one-stage operation with
gastrostomy and esophago-esophagostomy with TEF division.
As a result, intervention for EA was retrospectively classified into
four types (Group 1-4). Thus, the classification would reflect not
only the severities of non-EA complications including congenital
heart defects accompanied by heart failure and pulmonary hyper-

.

tension but also surgical strategy for each patient depending on the
hospital and the period, irrespective of severity of non-EA
complications.

Patients included in each group are characterized as follows.
There were only two patients (Patients 1 and 10) who could indeed
be judged as “lethal.” They could not survive past the first operation
because of uncontrollable respiratory failure due to pulmonary
hypoplasia in Patient 1, and sudden cardiac arrest due to primary
pulmonary hypertension in Patient 10. Group I: Patients in Group 1
only had the first palliative operation (gastrostomy with/without
jejunostomy), and died before the second radical operation because
of progressive heart failure and/or pulmonary hypertension due to
large left-to-right shunts. Group 2: Two patients in Group 2, both in
NCH from 2003, underwent gastrostomy and TEF division in two
stages according to the institutional strategy. Patient 8 from
CHAHSC underwent gastrostomy and TEF division in one stage
because esophago-esophagostomy was not available due to the long
gap between the upper and lower esophagus. All three patients died
of progressive heart failure and/or pulmonary hypertension due to
large left-to-right shunts. Group 3: Nine patients in Group 3
survived past the one-stage radical operation of esophago-esoph-

- 209 -



NISHI ET AL.

329

agostomy with TEF division. Five of them died within 30 days after
the operation (progressive heart failure and/or pulmonary hyper-
tension due to large left-to-right shunts in four and heart failure and
renal failure due to coarctation of the aorta in one). The other four
patients who survived past the neonatal period finally died of
progressive heart failure and/or pulmonary hypertension due to
large left-to-right shunts. Thus, the differences between the five
non-survivors and the four survivors might be related mainly to
their cardiovascular conditions, namely, differences in the severities
of original cardiac lesions in view of developing heart failure and
pulmonary hypertension and/or differences in intra- and post-
operative cardiac management. Group 4: Three patients in Group 4
survived past 1 year, and two could be discharged home. Deaths of
the four patients in Group 4 were associated with cardiac problems.
Patient 20 might have survived longer if his postoperative course
had not been complicated by mediastinitis.

Patients in Group 4 showed the longest survival with the
median survival time as 518 days (range, 32—1786 days), followed
by those in Group 2 with the median survival time as 106 days
(range, 47-172 days), those in Group 3 with the median survival
time as 25 days (range, 2-694 days), and those in Group 1 with the
median survival time as 16 days (range, 1-133 days). We compare
those who had radical surgery (Groups 3 and 4) with those who
didn’t (Groups 1 and 2). Survival rate at age 1 year was 27% (4/15)
in Groups 3 and 4 and 0% (0/9) in Groups 1 and 2, and the median
survival time was 56 days in Groups 3 and 4 and 31 days in Groups
1 and 2 (Fig. 1B). Most importantly, patients with trisomy 18 and
EA could not survive long without radical surgery for EA. Factors
in prognostic difference between patients in Group 3 (one-stage
operation) and those in Group 4 (two-stage operation) is dis-
cussed as follows: firstly, patients in Group 3 might have severer
non-EA complications, especially congenital heart defects accom-
panied by heart failure and pulmonary hypertension. However,
no apparent difference of non-EA complications was noted
(Table I), except Patient 10 who had fatal pulmonary hyperten-
sion leading to sudden death on the next day of radical surgery.
Secondly, a one-stage operation on the 0-3 days after birth might
be too invasive for potentially unstable cardiopulmonary status,
especially persistent pulmonary hypertension, in any patients
with trisomy 18 complicated by typical left-to-right shunts.
The inter-operative period between the first gastrostomy and
the second esophago-esophagostomy with TEF division might
have been meaningful in careful assessment of patients’ physical
conditions (reduction of pulmonary hypertension could be
expected) and appropriate treatment for patients with unstable
cardiopulmonary conditions.

Management of neonates with trisomy 18 has long been dis-
cussed from an ethical point of view. Traditional ways of managing
patients with this syndrome had been a noninterventional ap-
proach, meaning avoidance of emergency surgery [Bos
et al., 1992; Paris et al., 1992], labeling this condition as “lethal”
or these patients as “hopeless” beings. For the last two decades,
however, trends in neonatal intensive care have resulted in the
attachment of greater importance to parental decision-making,
seeking the “best interest of the child” [Carey, 2010]. Currently, a
balanced approach is recommended when counseling families of
neonates with this syndrome, comprising the presentation of

accurate figures for survival; avoidance of language that assumes
outcome such as “lethal,” “hopeless,” or “incompatible with life”;
accurate communication of developmental outcomes that does not
presuppose a family’s perception of quality of life; and recognition
of the family’s choice, whether it be comfort care or interventions
[Carey, 2012]. In Japan, trisomy 18 had been classified, together
with trisomy 13, into a condition in which no additional treatments
were considered, but ongoing life-supporting procedures or rou-
tine care (temperature control, enteral nutrition, skin care, and
love) were not withdrawn [Nishida et al., 1987]. This categorization
had a considerable influence on the field of neonatology in Japan,
but no legal or social obligation. Thus, babies with trisomy 18 have
actually been managed according to an individual policy at each
hospital [Kosho, 2008]. The categorization had a harmful effect on
physicians in terms of inflexible and paternalistic attitudes toward
parents of neonates with severe disorders/disabilities, especially
trisomy 18 and trisomy 13. Thus, in 2004, a research project
founded by the Ministry of Health, Labour and Welfare, Japan
proposed guidelines entitled “Guidelines for Healthcare Providers
and Parents to Follow in Determining the Medical Care,” which
presented a general principle of coping with families of neonates
with severe disorders/disabilities, stressing the importance of frank
discussion and equal communication between medical staff mem-
bers and families to seek the “best interests of the babies”
[Kosho, 2008]. An increasing number of hospitals have followed
the guideline, and important evidences about specific intensive
treatments for patients with trisomy 18 have been published
recently from single or multiple institutions in Japan: cardiac
surgery [Kaneko et al., 2008, 2009; Kobayashi et al., 2010; Maeda
etal.,2011] and treatment of seizures [Kumada et al., 2010, 2013]. A
recent support group-based study from Japan showed that children
with trisomy 18 could live longer and be discharged home through
standard intensive treatment such as cesarean and respiratory
support, achieve slow but constant psychomotor maturation if
they survive, and interact with their families; and that the parents
could adapt well [Kosho et al., 2013]. Positive parental feelings have
also been demonstrated in several studies from US [Walker
et al, 2008; Bruns, 2010; Janvier et al., 2012]. Based on these
findings, an intensive approach in the care of children with trisomy
18, adjusted to individual physical conditions and considering
parental feelings, can be justified [Kosho et al., 2013]. Two-stage
operation would be preferable in management of EA in patients
with trisomy 18 in that the inter-operative period could be spent for
frank discussion with the parents in view of considerable informed
consent seeking “the best interest of the child”.

This study has several limitations. First, the number of patients
included is small. Second, patient grouping/classification according
to the intervention-type is retrospective, not prospective with
appropriate randomization as discussed above. Third, the period
during which the patients included in this study spans over 20 years.
During these years, there could have been considerable changes in
the systems or management of the neonatal intensive care units or in
the surgical techniques or devices. These limitations are inevitable
in discussing management of rare diseases, but could be critical for
meaningful generalization. For the readers to interpret the data
fairly, we present the detailed clinical background of each patient in
Table 1. Also, we thoroughly describe how patients received each
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intervention for EA and carefully discuss relationship between
intervention and prognosis.

In conclusion, EA with TEF would not be an absolute poor
prognostic factor in patients with trisomy 18 under a medical
environment where radical surgery including esophago-esophagos-
tomy and TEF division and concurrent intensive cardiac manage-
ment are available. Such an intensive approach could be justified
based on increasing evidences about efficacy of intensive treatment,
slow but constant development in survivors, and positive parental
feelings. Currently, the authors propose a two-stage operation (gas-
trostomy followed by esophago-esophagostomy and TEF division) in
that the inter-operative period could be meaningful in careful
assessment of patients’ physical conditions, appropriate treatment
for patients with unstable cardiopulmonary conditions, and frank
discussion with the parents in view of considerable informed consent
seeking “the best interest of the child.” This information is crucial
when counseling parents whose child is prenatally or postnatally
diagnosed with trisomy 18 with EA and who are considering the
options regarding intensive treatment of their child.
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