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require substantial health care resources. Weekend acute care has been associated with
worse outcomes and increased resource use in other populations but has not been studied in
patients with single ventricle. Subjects of the Single Ventricle Reconstruction trial were
classified by whether they had a weekend admission and by day of the week of Norwood
procedure. The primary outcome was hospital length of stay (LOS); secondary outcomes
included transplant-free survival, intensive care unit (ICU) LOS, and days of mechanical
ventilation. The Student’s t test with log transformation and the Wilcoxon rank-sum test
were used to analyze associations. Admission day was categorized for 533 of 549 subjects
(13% weekend). The day of the Norwood was Thursday/Friday in 39%. There was no
difference in median hospital LOS, transplant-free survival, ICU LOS, or days ventilated
for weekend versus non-weekend admissions. Day of the Norwood procedure was not
associated with a difference in hospital LOS, transplant-free survival, ICU LOS, or days
ventilated. Prenatally diagnosed infants born on the weekend had lower mean birth weight,
younger gestational age, and were more likely to be intubated but did not have a difference
in measured outcomes. In conclusion, in this cohort of patients with single right ventricle,
neither weekend admission nor end-of-the-week Norwood procedure was associated with
increased use of hospital resources or poorer outcomes. We speculate that the complex
postoperative course following the Norwood procedure outweighs any impact that day of
admission or operation may have on these outcomes. � 2015 Elsevier Inc. All rights
reserved. (Am J Cardiol 2015;116:1263e1269)
Infants with hypoplastic left heart syndrome (HLHS) and
other single right ventricle (RV) anomalies typically un-
dergo the Norwood procedure within the first several days
of life. Although highly resource intensive,1 the factors that
affect resource utilization after the Norwood procedure the
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most remain unknown. The day of the week when the
highest acuity of care is provided may have a significant
impact on resource utilization. The “weekend effect” has
been associated with increased resource utilization in
children <18 years who underwent cardiac surgery2 and
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Table 1
Baseline characteristics of weekend vs. weekday groups and beginning of the week vs. end of the week Norwood

Variable Weekend admission
(N¼71)

Weekday admission
(N¼462)

p value Mon-Wed Norwood
(N¼336)

Thu-Fri Norwood
(N¼212)

p value

Male 46 (65%) 285 (62%) 0.7 211 (63%) 128 (60%) 0.6
Prenatally diagnosed 46 (65%) 374 (81%) 0.003 254 (76%) 165 (78%) 0.6
Gestational age, weeks, mean �SD 37.9�2.0 38.2�1.5 0.2 38.2�1.6 38.1�1.6 0.3
Birth weight, kg, mean�SD 3.00�0.59 3.12�0.53 0.07 3.1�0.54 3.12�0.55 0.7
Birth weight <2.5 kg 15 (21%) 59 (13%) 0.07 46 (14%) 30 (14%) 0.9
APGAR at 1 minute, median (IQR) 8 (8e9) 8 (8e9) 0.9 8 (7e9) 8 (8e9) 0.5
APGAR at 5 minutes, median (IQR) 9 (8e9) 9 (8e9) 0.8 9 (8e9) 9 (8e9) 0.2
Hypoplastic Left Heart Syndrome 59 (83%) 400 (87%) 0.5 288 (86%) 185 (87%) 0.7
Genetic syndrome 4 (6%) 19 (4%) 0.04 15 (5%) 11 (5%) 0.9
Unknown/no genetic evaluation 31 (44%) 140 (30%) 107 (32%) 69 (33%)

Non-syndromic abnormality 9 (13%) 92 (20%) 65 (19%) 40 (19%)
Unknown/no evaluation 31 (44%) 139 (30%) 0.06 106 (32%) 69 (33%) >0.9

Age at Norwood, days, median (IQR) 5 (4e6) 5 (3e7) 5 (4e6) 5 (3e7)
Center volume, per yr, median (IQR) 21.5 (17.1e32.2) 27.5 (17.1e32.2) 27.5 (17.1e32.2) 21.5 (17.1e32.2)
Center volume 0.7 0.009
�15/yr 11 (16%) 82 (18%) 0.4 61 (18%) 32 (15%) 0.9
16-20/yr 19 (27%) 86 (19%) 0.4 61 (18%) 48 (23%) 0.6
21-30/yr 23 (32%) 144 (31%) 108 (32%) 38 (32%)
>30/yr 18 (25%) 150 (33%) 106 (32%) 34 (30%)

Surgeon Norwood volume,
per yr median (IQR)

12 (7.9e14.8) 12.3 (6.9e13.6) 12.0 (6.9e 13.3) 12.6 (7.3e14.8)

Surgeon Norwood volume
�5/yr 14 (20%) 93 (20%) 0.5 69 (21%) 39 (18%) 0.2
6-10/yr 14 (20%) 96 (21%) >0.9 68 (20%) 45 (21%) 0.2
11-15/yr 31 (44%) 201 (44%) 154 (46%) 85 (40%)
>15/yr 12 (17%) 72 (16%) 45 (13%) 43 (20%)

APGAR ¼ appearance, pulse, grimace, activity, respiration; IQR ¼ interquartile range; kg ¼ kilograms; yr ¼ year.
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poorer clinical outcomes in adults admitted on the weekend
for several clinical indications.3e7 The weekend effect may
be modifiable and previously has been improved with
high-intensity staffing.8,9 Determining whether weekend
admission or day of surgery affects clinical outcomes or
resource utilization may be valuable for planning perinatal
management, surgical timing, and modifying health care
delivery systems. Using the cohort enrolled in the Single
Ventricle Reconstruction (SVR) trial, we sought to deter-
mine if weekend admission and/or day of surgery in neo-
nates who underwent the Norwood procedure was
associated with measures of increased postoperative
resource utilization or worse clinical outcomes.

Methods

We performed a secondary analysis of SVR trial data, the
details of which have previously been published.10,11

Briefly, patients with a diagnosis of HLHS or other single
RV anomalies and a planned Norwood procedure were
randomized to receive a modified Blalock-Taussig Shunt or
right ventricular-to-pulmonary artery shunt to compare the
incidence of death or transplant. Age at admission to the
surgical center and the presence of a prenatal diagnosis were
recorded. The main outcomes from the SVR trial that were
used for this analysis were inhospital mortality, heart
transplant status, hospital length of stay (LOS), intensive
care unit (ICU) LOS, days to surgery, and days of me-
chanical ventilation.
A primary exposure status of “weekend admission” (Sat-
urday or Sunday) or “weekday admission” (Monday to
Friday) to the surgical center was assigned for each subject.
Date of admission was unavailable in the SVR trial database.
Therefore, for the prenatally diagnosed subjects, date of birth
was used for classification of date of admission. For subjects
who were postnatally diagnosed, the date of diagnosis at the
surgical center was considered the date of admission. This was
determined from age at diagnosis, which was rounded to the
nearest full day to determine group assignment. For those
<12 hours of age at diagnosis, we assumed that the day of
diagnosis was the day of birth. Subjects whose weekend
versus weekday designation was unclear based on the earlier
mentioned algorithm were excluded from the analysis.

The day of week of the Norwood procedure was also
analyzed as an exposure. Subjects were divided into those
who underwent the Norwood procedure on Thursday or
Friday (end of the week) versus those who underwent the
Norwood procedure on Monday through Wednesday. This
classification was chosen because the highest acuity care,
primarily the first few days postoperatively, would have
occurred largely on the weekend in the “end of the week”
Norwood group. Only 1 Norwood procedure occurred on
the weekend and that subject was excluded from this portion
of the analysis.

Surrogates for resource utilization previously described
in the literature12e15 were selected as outcomes. The pri-
mary outcome for this analysis was hospital LOS for the
Norwood hospitalization. Secondary outcomes included

http://www.ajconline.org


Table 2
Analysis of risk factors for morbidity and mortality by exposure status

Variable Weekend admission
(N¼71)

Weekday admission
(N¼462)

p value Mon-Wed Norwood
(N¼336)

Thu-Fri Norwood
(N¼212)

p value

Preoperative highest lactate (mmol/L),
median (IQR)

3.2 (2.4e5.1) 3.1 (2.5e4.2) 0.1 3.1 (2.5e4.6) 3.1 (2.4e4.3) 0.2

Preoperative intubation 44 (62%) 209 (45%) 0.01 163 (49%) 100 (47%) 0.7
Intubation due to apnea or transport 13 (18%) 84 (18%) >0.9 63 (19%) 38 (18%) 0.8
Intubation due to shock, respiratory failure,

or metabolic acidosis
26 (37%) 86 (19%) 0.001 72 (22%) 45 (21%) >0.9

Preoperative intervention
for atrial septum

2 (3%) 19 (4%) >0.9 10 (3%) 11 (5%) 0.3

Composite indicator for
preoperative shock/arrest

9 (13%) 27 (6%) 0.04 22 (7%) 16 (8%) 0.7

Preoperative TR �2.5 mm 10 (15%) 52 (12%) 0.5 40 (12%) 21 (10%) 0.6
ECMO used in OR 3 (4%) 32 (7%) 0.6 18 (5%) 17 (8%) 0.2
ECMO during Norwood

hospitalization
12 (17%) 73 (16%) 0.9 46 (14%) 42 (20%) 0.07

Delayed sternal closure 58 (84%) 357 (78%) 0.3 259 (78%) 166 (79%) 0.7
Delayed sternal closure 0.4 0.9
Yes, non-elective 31 (45%) 207 (45%) 149 (45%) 95 (46%)
Yes, elective 27 (39%) 150 (33%) 110 (33%) 71 (34%)
No, primary closure 11 (16%) 102 (22%) 75 (23%) 43 (21%)

Norwood perfusion type 0.5 0.8
DHCA only 34 (49%) 255 (56%) 184 (55%) 111 (53%)
RCP and DHCA �10 min 20 (29%) 106 (23%) 78 (24%) 52 (25%)
RCP and DHCA �10 min 15 (22%) 98 (21%) 70 (21%) 48 (23%)

Total support time (min), mean�SD 144�50 144�55 >0.9 144�50 145�60 0.8
Total DHCA time (min), mean�SD 28�22 32�23 0.1 31�21 32�27 0.5
DHCA time �45 min 54 (76%) 345 (75%) 0.9 248 (74%) 163 (77%) 0.5
Total RCP time (min), mean�SD 27�29 23�29 0.3 23�30 24�28 0.8
Infection prior to discharge 30 (43%) 193 (42%) 0.9 147 (44%) 89 (42%) 0.7
Number of other surgical procedures

during Norwood hospitalization,
median (IQR)

1 (1,2) 1 (1,2) 0.6 1 (1,2) 1 (1,3) 0.3

DHCA ¼deep hypothermic cardiac arrest; ECMO ¼ extracorporeal membrane oxygenation; IQR ¼ interquartile range; min ¼ minutes; OR ¼ operating
room; RCP ¼ regional cerebral perfusion; SD ¼ standard deviation; TR ¼ tricuspid regurgitation.
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ICU LOS, number of hospital days before surgery after
diagnosis, number of days mechanically ventilated during
hospitalization, and a composite outcome of death or heart
transplant before discharge from the Norwood hospitaliza-
tion. Because of the variable effect of death or transplant on
LOS, those who died or were transplanted before discharge
were excluded from the LOS analyses.

Based on the previously reported predictive models for
these outcomes from the SVR trial,10 we compared subjects
with respect to the variables identified as associated with
the outcomes of interest to assess comparability of the
groups. Baseline characteristics and risk factors are listed in
Tables 1 and 2. To deal with any potential interaction
between prenatal versus postnatal diagnosis and day of
admission, a subgroup analysis restricted to the prenatally
diagnosed group was performed.

The distributions of patient characteristics by day of week
and day of Norwood groups were compared using the Fisher’s
exact test for categorical variables, the Wilcoxon rank-sum
test for continuous skewed variables, and Student’s t test for
other continuous variables. The association between the day
of week and day of Norwood group and death or transplant
before Norwood discharge was examined with the Fisher’s
exact test. The associations between the day of week and day
of Norwood group and LOS, number of days before surgery,
and total number of days ventilated were analyzed using the
Student’s t test of the log-transformed measure or a Wilcoxon
rank-sum test. Multivariable linear and logistic regression was
also used to evaluate the weekend versus weekday effect
controlling for other known risk factors for post-Norwood
outcomes, such as birth weight, presence of a genetic syn-
drome, number of pre-Norwood surgeries, pre-Norwood
intubation for shock, pre-Norwood tricuspid regurgitation,
and center single ventricle patient volume.10 A 2-sided p value
of 0.05 was considered significant. Analyses were conducted
using SAS, version 9.3 (Statistical Analysis System Corp.,
Cary, North Carolina).

Results

Of the 549 subjects in the SVR trial who underwent
Norwood, admission day could be categorized in 533
(97%). Weekend admission occurred in 71 (13%) and
weekday admission in 462 (87%). There was a higher
proportion of prenatally diagnosed patients admitted on
weekdays (Table 1). Subjects admitted on the weekend



Table 3
Baseline characteristics and risk factors of those who were prenatally diagnosed (n ¼ 420)

Weekend admission
(N¼46)

Weekday admission
(N¼374)

p value

Male 33 (72%) 226 (60%) 0.2
Gestational age, (weeks), mean �SD 37.5�2.1 38.1�1.5 0.04
Birth weight, (kg), mean�SD 2.91�0.65 3.11�0.53 <0.05
Birth weight <2.5 kg 13 (28%) 52 (14%) 0.02
APGAR at 1 minute, median (IQR) 8 (7,8) 8(8,9) 0.4
APGAR at 5 minutes, median (IQR) 9 (8,9) 9(8,9) 0.3
Hypoplastic Left Heart Syndrome 41 (89%) 326 (87%) 0.8
Genetic syndrome present 2 (4%) 15 (4%) 0.2
Unknown/no genetic evaluation 20 (44%) 115 (31%)

Non-syndromic abnormality present 5 (11%) 79 (21%) 0.1
Unknown/no evaluation 20 (44%) 114 (31%)

Age at Norwood, (days), median (IQR) 4 (3,5) 5 (3,6) 0.7
Center volume, per year, median (IQR) 27.5 (18.9e49.6) 27.5 (17.1e32.2) 0.6
Center volume 0.2
�15/yr 4 (9%) 60 (16%)
16-20/yr 13 (28%) 66 (18%)
21-30/yr 12 (26%) 122 (32.6%)
>30/yr 17 (37%) 126 (34%)

Surgeon volume, per year, median, IQR 12.3 (8.2e13.6) 12.6 (7.1e13.6) 0.6
Surgeon Norwood volume 0.5
�5/yr 5 (11%) 68 (18%)
6-10/yr 13 (28%) 78 (21%)
11-15/yr 22 (48%) 167 (45%)
>15/yr 6 (13%) 61 (16%)

Risk factors
Preoperative highest lactate, (mmol/L),

median (IQR)
3.1 (2.3e4.4) 3.1 (2.4e4.0) 0.7

Preoperative intubation 25 (54%) 147 (39%) 0.06
Intubation due to apnea or transport 8 (17%) 64 (17%) >0.9
Intubation due to shock, respiratory failure,

or metabolic acidosis
13 (28%) 55 (15%) 0.03

Preoperative intervention for atrial septum 1 (2%) 15 (4%) >0.9
Composite indicator for preoperative shock/arrest 1 (2%) 15 (4%) 0.5
Preoperative TR �2.5 mm 4 (9%) 35 (10%) >0.9
ECMO used in OR 1 (2%) 26 (7%) 0.3
ECMO during Norwood hospitalization 7 (15%) 62 (17%) >0.9
Delayed sternal closure 34 (76%) 290 (78%) 0.7
Delayed sternal closure 0.6
Yes, non-elective 16 (36%) 161 (43%)
No, primary closure 11 (24%) 82 (22%)

Norwood perfusion type 0.9
DHCA only 24 (53%) 207 (56%)
RCP and DHCA�10 min 11 (24%) 83 (23%)
RCP and DHCA�10 min 10 (22%) 80 (21%)

Total support time, (min), mean�SD 135�40 143�53 0.2
Total DHCA time, (min), mean�SD 28�19 32�23 0.2
DHCA time � 45 min 35 (76%) 277 (74%) 0.9
Total RCP time, (min), mean�SD 25�29 23�29 0.7
Infection prior to discharge 16 (35%) 150 (40%) 0.5
Number of other surgical procedures during Norwood

hospitalization, median (IQR)
1 (1e2) 1 (1e2) 0.9

APGAR ¼ appearance, pulse, grimace, activity, respiration; DHCA ¼ deep hypothermic cardiac arrest; ECMO ¼ extracorporeal membrane oxygenation;
IQR ¼ interquartile range; kg ¼ kilograms; min ¼ minutes; OR ¼ operating room; RCP ¼ regional cerebral perfusion; SD ¼ standard deviation; Yr ¼ year.
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were more likely to be intubated preoperatively and more
likely to be intubated for shock, respiratory failure, or
metabolic acidosis as opposed to electively before trans-
port and to have had preoperative shock or cardiac arrest
(Table 2). In the prenatally diagnosed group, those
admitted on the weekend were more likely to have a birth
weight <2.5 kg and be of an earlier gestational age
(Table 3). Similar to the overall cohort, they were more
likely to be intubated because of shock, respiratory fail-
ure, or metabolic acidosis (Table 3).

http://www.ajconline.org


Figure 1. Distribution of time to discharge by day of the week diagnosis
group using the Kaplan-Meier analysis.
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In transplant-free survivors, hospital LOS was similar be-
tween the weekend and weekday groups (Figure 1). Likewise,
there was no difference in ICU LOS, days ventilated, or the
number of days before surgery (Table 4). There were 93
deaths and transplants (17%) before Norwood discharge with
no difference in the incidence of death or transplant between
the weekend and weekday groups. There were 4 deaths or
transplants (25%) occurring in the group (n ¼ 16) that could
not be assigned a day of admission. There was a small group
of patients who died before Norwood procedure with no
difference between weekend or weekday groups (3% vs 3%, p
>0.9). When prenatally and postnatally diagnosed subgroups
were analyzed separately, the results remained similar, with
the exception that postnatally diagnosed infants admitted on
the weekend had fewer days in the hospital before surgery
than those admitted on the weekday (Table 4). When con-
trolling for other known risk factors, there remained no sig-
nificant difference according to weekend versus weekday
admission for our study outcomes (covariate adjusted p ¼
0.07 to 0.47).

Of the 548 who underwent the Norwood procedure on
a Monday to Friday, the procedure occurred at the beginning
of the week in 61% and the end of the week in 39%. The
baseline characteristics and risk factors for postoperative
morbidity and mortality were similar for the beginning of the
week and end of the week Norwood groups (Tables 1 and 2).
There was no difference in hospital LOS, ICU LOS, or days
ventilated by day of the week of the Norwood procedure
(Table 4). However, patients who had their Norwood proce-
dure on Thursday and Friday had waited fewer days before
surgery. There was no difference in the death or transplant rate
between the beginning of the week and the end of the week
Norwood groups (16% vs 20%, p ¼ 0.2). In subgroup ana-
lyses, the results were similar to the overall cohort for subjects
with prenatal and postnatal diagnosis with respect to the day
of Norwood procedure (Table 4).
Discussion

In this study, contrary to our hypotheses, we found that
the day of admission or day of surgery for neonates who
underwent the Norwood procedure was not associated with
clinical outcomes or surrogate markers of resource utiliza-
tion in these infants. These findings are notable considering
that a greater proportion of infants admitted on weekends
had preoperative risk factors for postoperative morbidity,
such as lower birth weight and younger gestational age, and
were more frequently intubated preoperatively for shock,
respiratory failure, or metabolic acidosis, but this did not
translate into differences in the postoperative outcomes we
examined.

In contrast to previous studies in pediatric heart sur-
gery and adult admissions for stroke and myocardial
infarction,2e8 weekend admission did not appear to have
an impact on the outcomes or resource use. Previous
studies demonstrating a mortality difference in weekend
versus weekday admissions in adults primarily evaluated
patients with acute medical concerns, such as stroke,
myocardial infarction, and conditions requiring surgical
ICU admission.3,4,6 Although our population did have an
increased incidence of morbidity when admitted on the
weekend, the overall percentage of our population with
preoperative instability was relatively low. It may be that
neonates with HLHS and other related single RV lesions,
particularly those who are prenatally diagnosed, are
clinically stable at the time of birth and remain so before
surgery, despite the significant complexity of their dis-
ease. Connor et al2 reported that weekend admission was
an independent predictor of increased resource utilization,
as measured by charge data, in children admitted for
congenital heart surgery. Their population, however, was
significantly more heterogeneous than the cohort in our
study and included a wide range of diagnoses and ages.
Additionally, although they adjusted for several risk fac-
tors, including emergent admission, they were not able to
determine prenatal diagnosis status in the administrative
data used. The percentage of patients prenatally diagnosed
in the SVR cohort was high. This may have led to a
relative stability of our patients preoperatively that was
not present in the population described by Connor et al.
There are other diagnoses where preoperative instability
may be more likely, including infants born with trans-
position of the great arteries and a restrictive foramen
ovale or those with congenital heart disease and intra-
uterine hydrops.16 It is possible that patients presenting
with demonstrated hemodynamic instability or other
organ dysfunction may have different outcomes depend-
ing on when they are admitted to a pediatric cardiac
center.

We also evaluated the timing of Norwood procedure, to
determine if infants who were operated on at the end of the
week and received more of their early acute postoperative
care on the weekend had greater resource use or perioper-
ative morbidity compared with those operated on earlier in
the week. Our analysis did not show a difference in outcome
by procedure day. It is possible that those hospitals that
perform Norwood procedures and participated in the SVR
trial have higher volume units and are more likely to have
experienced staff even on the weekends, particularly during
the early postoperative period for unstable infants; care may
be as good when provided on the weekend as it is during the
weekdays at these institutions. In addition, the prolonged



Table 4
Primary and secondary outcomes by exposure status and status of prenatal diagnosis

Weekend admission
(N¼71)

Weekday admission
(N¼462)

p value Mon-Wed Norwood
(N¼336)

Thu-Fri Norwood
(N¼212)

p value

Hospital LOS, days, median (IQR)* 23 (16e36) 24 (17e40) 0.7 25 (17e42) 24 (18e36) 0.7
ICU LOS, days, median (IQR)* 14 (8e21) 14 (10e26) 0.5 14 (9e26) 14 (10e23) 0.7
Days ventilated, median (IQR)* 7 (5e11) 6 (5e11) 0.3 6 (5e11) 7 (5e11) 0.8
Days prior to surgery, median (IQR) 4 (3e5) 5 (3e7) 0.3 5 (4e7) 3 (3e6) <0.001
Death/transplant prior to discharge 13 (18%) 80 (17%) 0.9 54 (16%) 43 (20%) 0.2
Prenatally diagnosed n[46 n[374 n[254 n[165
Hospital LOS, days, median (IQR)* 21 (16e33) 24 (16e40) 0.3 25 (16e43) 22 (16e36) 0.2
ICU LOS, days, median (IQR)* 14 (8e21) 14 (10e25) 0.5 14 (9e27) 14 (10e21) 0.8
Days ventilated, median (IQR)* 7 (4e11) 7 (5e11) >0.9 7 (5e11) 7 (5e11) 0.6
Days prior to surgery, median (IQR) 4 (3e5) 5 (3e6) 0.7 5 (4e7) 3 (2e5) <0.001
Death/transplant prior to discharge 7 (15%) 66 (18%) 0.8 39 (15%) 34 (20%) 0.2
Postnatally diagnosed n[25 n[88 n[82 n[47
Hospital LOS, days, median (IQR)* 27 (20e50) 27 (18e41) 0.6 24 (17e42) 29 (23e50) 0.06
ICU LOS, days, median (IQR)* 14 (8e28) 14 (9e27) >0.9 15 (9e24) 17 (10e29) 0.2
Days ventilated, median (IQR)* 9 (5e23) 6 (4e10) 0.08 6 (4e10) 7 (5e15) 0.1
Days prior to surgery, median (IQR) 5 (4e5) 6 (4e7) 0.03 5 (4e7) 5 (4e8) 0.4
Death/transplant prior to discharge 6 (24%) 14 (16%) 0.4 15 (18%) 9 (19%) >0.9

ICU ¼ intensive care unit; IQR ¼ interquartile range; LOS ¼ length of stay.
* Patients who died or were transplanted were excluded from length of stay and days ventilated analyses.
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and complicated hospital course that is typical after a Nor-
wood procedure may dilute any impact of day of admission
or day of Norwood procedure. It is possible that in other
cohorts of patients with congenital heart disease with
shorter, less complicated hospital stays, the effect of day of
admission and day of procedure on outcome and resource
utilization would be significant. Although there was no
impact of day of surgery on the measured outcomes in this
analysis, it is possible that other outcome metrics reflecting
the quality of early acute perioperative care, such as long-
term neurodevelopmental outcome, may be associated
with the day of surgery.

We found that patients with a weekend admission had a
higher prevalence of preoperative risk factors for post-
operative morbidity including preoperative intubation and
shock. Although these risk factors did not translate into
differences in our measured outcomes, including hospital
LOS or mortality/transplant in these infants, they may have
a long-term impact on other patient outcomes not measured
in this study. The difference in gestational age between the
weekend and weekday admission groups was slight. How-
ever, as lower gestational age has been found to be an in-
dependent risk factor for poorer neurodevelopmental
outcome in neonates who underwent congenital heart sur-
gery, this finding may represent increased clinical risk in this
group.10.

In the prenatal diagnosis group, weekend admissions
were more likely to have a birth weight <2.5 kg, which is
a known risk factor for morbidity and mortality during
Norwood hospitalization,10 but again this did not translate
into a difference in measured outcomes. Birth weight is also
an independent risk factor for lower Psychomotor Devel-
opment Index scores at 1 year of age.17 The lower birth
weight may possibly reflect a more urgent or emergent de-
livery, which resulted in a weekend admission in this sub-
group. Additionally, although both birth weight and
gestational age may pose long-term risk, these may or may
not be modifiable depending on the circumstances sur-
rounding the decisions to deliver these infants on the
weekend.

The SVR trial was limited to 15 participating centers,
performing �5 Norwood procedures annually, and there-
fore, these conclusions may not be generalizable to centers
with smaller case volumes. Admission day was assumed for
20 patients, which may have resulted in some misclassifi-
cation. Three percent of the study sample (16 patients) could
not be assigned a day of admission, but this was unlikely to
bias our results as this was a small percentage of the overall
sample and should not be systematically related to the
outcomes measured. Limited access to obstetric records
limits our analysis of the decision making surrounding the
timing of delivery for these high-risk infants. In addition, we
were unable to determine the presence of weekend provider
availability as this information was not known for each
center.

In this cohort of patients with single RV, neither week-
end admission nor end-of-the-week Norwood procedure was
associated with the increased use of hospital resources or
poorer outcomes. We speculate that the complex post-
operative course following the Norwood procedure out-
weighs any impact that day of admission or operation may
have on these outcomes.
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