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Association of Same-Day Discharge With Hospital
Readmission After Appendectomy in Pediatric Patients
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IMPORTANCE Appendectomy is the most common abdominal operation performed in
pediatric patients in the United States. Studies in adults have suggested that same-day
discharge (SDD) after appendectomy is safe and does not result in higher-than-expected
hospital readmissions.

OBJECTIVE To evaluate the influence of SDD on 30-day readmission rates following
appendectomy for acute appendicitis in pediatric patients.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study used the American
College of Surgeons National Surgical Quality Improvement Program-Pediatric database to
evaluate 30-day readmission rates among pediatric patients who underwent an
appendectomy for acute, nonperforated appendicitis. The database provides high-quality
surgical outcomes data from more than 80 participating US hospitals, including free-standing
pediatric facilities, children’s hospitals, specialty centers, children’s units within adult
hospitals, and general acute care hospitals with a pediatric wing. Patients selected for
inclusion (n = 22 771) were between ages O and 17 years and underwent appendectomy for
uncomplicated appendicitis between January 1, 2012, and December 31, 2015. Patients
excluded were those discharged more than 2 days after surgery.

EXPOSURES Same-day discharge after appendectomy or discharge 1or 2 days after surgery.

MAIN OUTCOMES AND MEASURES The primary outcome was 30-day readmission. Secondary
outcomes included surgical-site infections and other wound complications.

RESULTS Of the 20 981 patients, 4662 (22.2%) had SDD and 16 319 (77.8%) were discharged
within 1or 2 days after surgery. The patient cohort included 12 860 boys (61.3%) and 8121
girls (38.7%), with a mean (SD) age of 11.0 (3.56) years. There was no difference in the odds of
readmission for patients with SDD compared with those discharged within 2 days (adjusted
odds ratio [aOR], 0.82; 95% Cl, 0.51-1.04; P = .06; readmission rate, 1.89% vs 2.33%). There
was no significant difference in reason for readmission on the basis of discharge timing.
Likewise, there was no difference in wound complication rate between patients with SDD and
those discharged 1or 2 days after surgery (aOR 0.75; 95% Cl, 0.56-1.01; P = .06).

CONCLUSIONS AND RELEVANCE In pediatric patients with acute appendicitis undergoing
appendectomy, SDD is not associated with an increase in 30-day hospital readmission rates
or wound complications when compared with discharge 1or 2 days after surgery. Same-day
discharge may be an applicable quality metric for the provision of safe and efficient care for
pediatric patients with acute, nonperforated appendicitis.
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Hospital Readmission After Same-Day Discharge Following Appendectomy in Children

ppendicitis is the most common gastrointestinal dis-

order in pediatrics that requires an urgent operation.

In the United States alone, an estimated 60 000 to
80 000 appendectomies are performed annually in children.?
Both the overall incidence of appendicitis and the use of
laparoscopic surgery for appendicitis have increased in the
past decade.*

The introduction of laparoscopy, although dramaticin preva-
lence and effect, is only one of a number of changes to the man-
agement of acute appendicitis. Additional changes, such as se-
lective administration of postoperative antibiotics, avoidance of
nasogastric tubes, and limiting narcotics, have all been imple-
mented toimprove patient outcomes and the patient experience
with appendectomy.-> In the adult population, there has been
a movement toward same-day discharge (SDD) after several
common surgical procedures, including laparoscopic appendec-
tomy for acute, nonperforated appendicitis.” Early studies have
shown SDD to be a feasible and acceptable pathway in pediatric
appendicitis.®®1° To our knowledge, this study is the first to ad-
dress patient-centered outcomes, including 30-day readmission
rates and wound complications, for patients discharged on the
same day as the surgery.

Methods

The study protocol and use of the American College of Sur-
geons National Surgical Quality Improvement Program-
Pediatric (NSQIP-P) database were reviewed by the institu-
tional review board of the University of Buffalo. The study
received exemption from formal review, and the need for
patient informed consent was waived.

Data Source

Aretrospective review of the NSQIP-P database was performed for
January 1, 2012, to December 31, 2015. The NSQIP-P is a multi-
institutional, multispecialty, clinical surgical outcomes database
that includes a sampling of cases by most pediatric surgical spe-
cialties up to 30 days after a surgical procedure (excluding trauma
and transplant cases) in patients younger than 18 years. Data for
the NSQIP-Pare collected in 8-day cycles for a select group of sur-
gical procedures. These data include preoperative risk factors,
Current Procedural Terminology codes for the procedure per-
formed, and clinical data such as 30-day outcomes.

Case Selection

The study population was defined as patients younger than 18
years. Patients were selected for abstraction if they had un-
dergone an appendectomy (Current Procedural Terminology
codes 44950, 44960, and 44970) during the study period
(January 1, 2012, to December 31, 2015). Patients who were di-
agnosed with perforated or complicated appendicitis were ex-
cluded from analysis. For the purposes of this study, SDD was
defined as zero days between date of appendectomy and date
of discharge. Patients with SDD were compared with patients
discharged within 1 or 2 days of operation (ie, postoperative
day 1 or 2). Patients who were discharged on day 3 or later were
excluded (Figure).
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Key Points

Question Is same-day discharge following an appendectomy for
acute, nonperforated appendicitis safe in the pediatric population?

Findings In this cohort study of 22 771 pediatric patients who
underwent appendectomy for acute, nonperforated appendicitis,
same-day discharge was not associated with an increase in 30-day
hospital readmissions compared with discharge 1or 2 days after
surgery.

Meaning With appropriate patient selection, same-day discharge
after appendectomy may be safe for pediatric patients and may be
a valuable quality metric for the provision of safe and efficient
surgical care.

Data collected or patient variables included age, type of sur-
gery performed (laparoscopic vs open), sex, obesity, race/
ethnicity, presence of diabetes, cardiac risk factors, use of ste-
roids, and American Society of Anesthesiology Physical Status
classification.™ Obesity was defined according to the Centers
for Disease Control and Prevention guidelines as body mass
index at the 95th percentile or greater after adjustment for age
and sex.!? Extreme outliers (arbitrarily set at body mass in-
dex [calculated as weight in kilograms divided by height in me-
ters squared] less than 10 or more than 100) were excluded as
they were thought to represent data errors. Cardiac risk fac-
tors were defined by the presence of cardiac anomalies and the
hemodynamic and clinical significance. Outcomes of interest
included hospital readmission within 30 days of operation and
wound complications (eg, superficial surgical-site infection
[SSI], deep surgical-space infection, deep organ-space infec-
tion, and wound disruptions, such as dehiscence).

Statistical Analysis

Aretrospective descriptive analysis of the data was performed,
and the variables were incorporated into a stepwise forward lo-
gisticregression model to calculate the adjusted odds ratio (aOR)
and 95% CI for readmission and wound complication rates. Cat-
egorical variables were compared using the Pearson x?and Fisher
exact test, and continuous variables were compared using the
paired, 2-tailed t test. To account for potential confounding, mul-
tivariate and univariate logistic regression analyses were per-
formed toidentify risk factors for 30-day postoperative readmis-
sion and wound complications. All statistical analyses were
performed using Stata Data Analysis and Statistical Software, ver-
sion 11 (StataCorp LLC). For the multivariable modeling, 2-sided
P < .05 was considered statistically significant.

.|
Results

Univariate Analysis

A total of 31650 pediatric patients between age 2 years and 18
years were identified as having undergone an appendectomy dur-
ing the study period of January 1, 2012, to December 31, 2015.
A total of 8879 patients were excluded for a diagnosis other than
acute, nonperforated or uncomplicated appendicitis (Figure). An
additional 1790 patients were excluded for postoperative length
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Figure. Patient Selection

‘ NSQIP-Pediatric, 2012-2015 ‘

‘ 31650 Patients with appendectomy ‘

8879 Excluded for perforation,
complicated appendicitis

22771 Acute, nonperforated
appendicitis

1790 Excluded for postoperative
LOS 23 d

‘ 20981 Eligible patients ‘

‘ 16319 Discharged in 1-2 d ‘

‘ 4662 Same-day discharge ‘

LOS indicates length of stay; NSQIP-P, National Surgical Quality Improvement
Program-Pediatric database.

of stay of 3 days or longer. Operative and demographic charac-
teristics of the population are described in Table 1, which com-
pares patients on the basis of discharge timing. A total of 4662
patients (22.2%) with acute appendicitis admitted for fewer than
3 days had SDD compared with 16 319 (77.8%) discharged on post-
operative day 1 or 2. The mean (SD) age of patients with SDD and
patients discharged within 2 days did not differ significantly (11.2
[3.48]vs11.0 [3.59] years; P > .99). Most patients underwent lapa-
roscopic appendectomy (19 881 [94.8%]) compared with open
appendectomy (1100 [5.2%]), and type of procedure did not dif-
fer significantly by discharge timing. Prevalence of diabetes, a
comorbidity of interest, did not differ significantly between pa-
tients with SDD and patients discharged within 1 or 2 days
(0.5% overall; P = .82). Similarly, there did not seem to be a dif-
ference in rates of obesity between the groups (30.3% among
patients with SDD vs 29.8% among patients with 1- or 2-day
discharge; P = .52). There was no observed difference in race/
ethnicity as documented in the NSQIP-P database. Corticoste-
roid use at the time of operation was reported in 99 patients
(0.5%) in the entire original cohort; 9 patients with SDD (0.2%)
were receiving corticosteroids compared with 90 patients (0.6%)
discharged onday1or 2 (P = .002).

Multivariate Analysis

Primary Outcome

Thirty-day readmission was found in 468 patients (2.2%); 88
(1.9%) were patients with SDD and 380 (2.3%) were patients with
a 1- or 2-day discharge (P = .07) (Table 2). When patients dis-
charged after day 2 were included in the model, they were found
to have comparablerisk profiles, including American Society of
Anesthesiologists Physical Status classification, cardiac risk fac-
tors, obesity, and diabetes. Type of operation (laparoscopic vs
open), cardiac risk factors, presence of diabetes, and body mass
index were not associated with a 30-day readmission. In addi-
tion, discharge timing was not associated with increased read-
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mission in multivariate analysis after correction for other signifi-
cant variables (aOR, 0.82; 95% CI, 0.65-1.04; P = .06; Table 3).
American Society of Anesthesiologists class 3 (severe systemic
disease) was associated with an increased risk of readmission
(aOR, 1.78;95% CI, 1.18-2.70; P = .006), whereas female sex ap-
peared to have a protective effect against readmission (aOR, 0.81;
95% CI, 0.68-0.98; P = .03).

Secondary Outcome

Wound complications were reported in 318 patients (1.5%) of
all 20 981 eligible patients who underwent appendectomy dur-
ing the study period, which included 57 (1.2%) in the SDD group
(Table 2). In the group discharged on day 1 or 2, there were 261
patients (1.6%) diagnosed with a wound-related complica-
tion. The overall incidence of wound complication, however,
did not differ significantly between the 2 groups (P = .06). No
association was identified between discharge timing and fre-
quency of wound complications.

When all SSIs were differentiated from organ-space and
deep-space SSI, SDD appeared to confer a protective effect
(aOR, 0.52; 95% CI, 0.28-0.95; P = .03) for organ-space SSI
and no change in risk of wound complications overall (aOR,
0.75; 95% CI, 0.56-1.01; P = .06). Age of 13 years or older was
associated with decreased risk of overall SSI (aOR, 0.61;
95% CI, 0.43-0.87; P = .006 for ages 13-15 years vs aOR, 0.62;
95% CI, 0.39-0.98; P = .04 for ages 16-18 years). Laparo-
scopic approach (aOR, 0.50; 95% CI, 0.26-0.96; P = .04) was
associated with decreased odds of organ-space SSI but no
difference overall. Obesity, on the other hand, was associ-
ated with increased risk of overall wound complications
(aOR, 1.26; 95% CI, 1.00-1.59; P = .05) but no difference in
organ-space infection (Table 4). Minor cardiac risk factors
were associated with increased risk of organ-space infection
in multivariate modeling but not overall wound complica-
tions (aOR, 7.70; 95% CI, 1.02-58.18; P = .05). Non-white race
was associated with a decreased risk in overall wound com-
plications but no difference in organ-space SSI (aOR, 0.76;
95% CI, 0.57-1.00; P = .05).

|
Discussion

Usinga clinically validated, multicenter registry, we found that
SDD after appendectomy in pediatric patients appears to be safe
and is not associated with an increased rate of 30-day hospital
readmission when compared with discharge on postoperative
day 1 or 2. To our knowledge, this study is the first to address
these quality measures following appendectomy in the pedi-
atric patient. The findings of this study are significant both in
describing the patient population and assessing the safety of SDD
in pediatric patients. The characteristics of pediatric patients and
the demands of the health care system are evolving such that
thereis a call for enhanced efficiency and safety of the existing
system. Same-day discharge after appendectomy has become
commonplace in the adult population and is rising in popular-
ity among pediatric surgeons. With an estimated cost of $9000
per appendectomy and an estimated incidence of 1 appendec-
tomy per 1000 pediatric patients in the United States, the
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Table 1. Patient Demographics

No. (%)
Same-Day Day 1 or Day 2 P for
Variable Discharge Discharge Total Pearson x2
Total 4662 (22.2) 16319 (77.8) 20981
Sex
Male 2916 (62.6) 9944 (60.9) 12860 (61.3) i
Female 1746 (37.5) 6375 (39.1) 8121 (38.7) ’
Age,y
Mean (SD) 11.2 (3.48) 11.0 (3.59) 11.0 (3.56)
<7 452 (9.7) 1939 (11.9) 2391 (11.4)
8-12 1987 (42.6) 6892 (42.2) 8879 (42.3) >.99?2 Abbreviations: ASA, American
1315 1655 (35.5) 5632 (34.5) 7287 (34.7) Society of Anesthesiologists;
16-18 568 (12.2) 1856 (11.4) 2424 (11.6) NA, not available.
Cardiac risk factors® @ Calculated using 2-sample t test
None 4615 (99.0) 16100 (98.7) 20715 (98.7) with equal variances.
Minor 38 (0.8) 143 (0.9) 181 (0.9) b Cardiac risk factors are classified as
- - - - NA 0, indicating no risk factors; 1, minor
Major 7(0.2) 55(0.3) 62 (0.3) risk factors, such as atrial septal
Severe 2 (0.0) 21 (0.1) 23 (0.1) defect, small to moderate
Body mass index¢ ventricular septal defect without
Obese® 1413 (30.3) 4867 (29.8) 6280 (29.9) symptoms, or patent ductus
52 arteriosus or status post repair of
Not obese 3249 (69.7) 11452 (70.2) 14701 (70.1) congenital heart defect not
Ethnicity receiving treatment; 2, major risk
Hispanic 1076 (23.1) 3587 (22.0) 4663 (22.2) Lacft"fs- -“j”;h aSSO”Ig;”'ta'dhea” _
. . 11 efect with residual hemodynamic
Non-Hispanic 3586 (76.9) 12732 (78.0) 16318 (77.8) abnormality with or without
Race medications; and 3, severe risk
White 3790 (81.3) 12093 (74.1) 15883 (75.7) 001 factors, such as uncorrected
2, ! :
Non-white 872 (18.7) 4226 (25.9) 5098 (24.3) cyanotic heart disease, documented
- pulmonary hypertension, or
Type of operation ventricular dysfunction requiring
Laparoscopic appendectomy 4510 (96.7) 15371 (94.2) 19881 (94.8) 001 medications.
<
Open appendectomy 152 (3.3) 948 (5.8) 1100 (5.2) ’ © Calculated as weight in kilograms
Corticosteroid use divideddby height in meters
Yes 9(0.2) 90 (0.6) 99 (0.5) o0 dsq‘;ared'b —
X Defined by the Centers for Disease
e ! 4653 (99.8) 16229 (99.5) 20882 (99.5) Control and Prevention guidelines'?
AlSA thySL_Cal Status as a body mass index at the 95th
classification ;
percentile or greater after
ASA class 1 2575 (55.2) 8539 (52.3) 11114 (53.0) adjustment for age and sex.
ASA class 2 1936 (41.5) 7198 (49.7) 9134 (43.5) © The ASA Physical Status
ASA class 3 149 (3.2) 573 (3.5) 722 (3.4) <.001 classification system uses 1for
ASA class 4 2 (0.04) 9 (0.06) 11 (0.05) normal healthy patient; 2, mild
systemic disease; 3, severe systemic
ASA class 5 0 0 0 disease; 4, severe systemic disease
Diabetes that is a constant threat to life; and
Yes 23 (0.5) 85 (0.5) 108 (0.5) o 5, moribund patie_znt who is not
No 4639 (99.5) 16234 (99.5) 20873 (99.5) : expected to survive without the

operation.

benefits of SDD, assuming equivalent or improved outcomes,
may be substantial.>1>14

The finding of this study—that SDD is not associated with
an increased rate of wound complications and 30-day read-
missions—is consistent with other recently published studies
evaluating SDD pathways for uncomplicated appendicitis in
pediatric patients.!*>1>15:16 Both prospective and retrospec-
tive studies have described pathways for enhanced patient re-
covery and evaluation for discharge readiness. These studies
show high family satisfaction as well as a significant reduc-
tion in postoperative admission and hospital charges of more
than $4000 per patient.'%:13:15.17 Patients who were dis-
charged on or after day 3 following surgery were specifically

jamasurgery.com

excluded from the study given the presumed differences in un-
derlying patient conditions and factors unrelated to the sur-
gical process that lead to prolonged admission.

Regarding the evaluation of discharge timing as an inde-
pendent variable, this study differs from previous reports on
the use of outpatient vs inpatient appendectomy in pediatric
patients. Previous studies have compared inpatient and out-
patient appendectomy, where outpatient is defined by NSQIP-P
as same-day surgery or 23 hours or less for the in-hospital stay
before discharge regardless of discharge timing.®#-1° Simi-
larly, the term ambulatory surgery has been applied to surgical
procedures in which the patient may be reasonably expected
to go home on the same day and not require an overnight
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Table 2. Complications in Pediatric Patients Undergoing Appendectomy

No. (%)
Day 1 or Day 2
Same-Day Discharge  Discharge Total P for
Complication (n =4662) (n=16319) (N =20981) Pearson x?
30-d Readmissions
Yes 88 (1.9) 380 (2.3) 468 (2.2)
No 4574 (98.1) 15939 (97.7) 20513 (97.8) 07
Wound complications
Overall wound complication 57 (1.2) 261 (1.6) 318 (1.5) .06
Deep surgical-site infection 3(0.1) 16 (0.1) 19 (0.1) .50
Superficial surgical-site 42 (0.9) 162 (1.0) 204 (1.0) .57
infection
Deep organ-space infection 12 (0.3) 83 (0.5) 95 (0.5) .02
Other wound disruption 0 4 (0.02) 4 (0.02) .29

Table 3. Stepwise Regression for Factors Affecting Readmission
Rates Following Appendectomy

Factor aOR (95% CI)? P Value
Day of discharge

Discharge on day 1 or day 2 1 [Reference]

Same-day discharge 0.82 (0.65-1.04) .06
Age,y

<7 1 [Reference]

8-12 0.56 (0.44-0.72) <.001

13-15 0.45 (0.34-0.59) <.001

16-18 0.56 (0.68-0.98) <.001
ASA Physical Status classification® 1 [Reference]

ASA class 1 1 [Reference]

ASA class 2 1.14 (0.94-1.38) .18

ASA class 3 1.78 (1.18-2.70) .006

ASA class 4 NA

ASA class 5 NA
Sex

Male 1 [Reference]

Female 0.81 (0.68-0.98) .03
Race

White 1 [Reference]

Non-white 0.82 (0.65-1.03) .08
Ethnicity

Non-Hispanic 1 [Reference]

Hispanic 0.80 (0.63-1.01) .06

Abbreviations: aOR, adjusted odds ratio; ASA, American Society of

Anesthesiologists; NA, not applicable because result too insignificant for

inclusion in stepwise regression.

2 Stepwise logistic regression with removal of type of operation (laparoscopic vs
open), cardiac risk factors, diabetes, and body mass index.

bThe ASA Physical Status classification is explained in the last footnote to Table 1.

hospital bed. With the increasing cost of health care delivery and
constraints imposed on the system, there has been a push, along
with bundled payments, for decreased hospital length of stay
and heightened emphasis on the use of outpatient surgery.
When further defined as SDD, as is done in our study, Scott et al®
confirmed the comparable rates of readmission and complica-
tions for adult patients with SDD compared with inpatients or
patients briefly hospitalized at 2% to 7% overall. Patients who

JAMA Surgery December 2017 Volume 152, Number 12

were admitted for more than 2 days after surgery (ie, dis-
charged on postoperative day 3 or later) were purposely ex-
cluded because they were considered to belong in a different
cohort in which comorbidities or other clinical variables were
contributing to the increased length of stay.

Thirty-day hospital readmission is of particular interest in
an evolving, pay-for-performance health care system. Reduc-
ing pediatric readmissions has become an area of increased
interest to multiple federal agencies, such as Partnership for
Patients, which challenged hospitals to reduce pediatric read-
mission by 20%.182° In 2012, the costs associated with pediat-
ric readmissions were estimated to be at least $1 billion
annually.?! To comply with federal initiatives to reduce read-
mission rates, both physicians and administrators must under-
stand the risk factors. In a separate study evaluating risk
factors for readmission and targets for performance improve-
ment, longer length of stay, presence of chronic medical con-
ditions, and surgical specialty were associated with increased
odds of 30-day readmission for pediatric patients.?? Many of
those factors were not addressed here, but SDD was not asso-
ciated with increased rate of readmission, which is consistent
across patients undergoing open or laparoscopic appendec-
tomy. Of the elements evaluated in this study, only sex was
found to be associated with increased risk of 30-day hospital
readmission. The most frequently identified reasons for read-
mission, regardless of discharge timing, were superficial wound
complications and factors unrelated to the surgical procedure.

In addition to readmission rates, SSIs are another com-
monly used quality metric for interhospital comparisons with
publicly reported results to the Centers for Medicare and Med-
icaid Services since 2012.2° The diagnosis of an SSI, however,
can vary between institutions and reporting agencies. In one
recent publication, an SSI rate of 1.6% was reported for pa-
tients with simple appendicitis and increased dramatically for
patients with gangrenous and perforated appendicitis, as de-
termined by the surgeons’ documentation.?# In our analysis
of the NSQIP-P database, the overall SSI rate was 1.5%, which
did not differ significantly by discharge timing.

The literature on the influence of obesity on surgical out-
comes yields conflicting results. Several adult studies reported
higher rates of wound infection in patients with higher body
mass index.2°28 The correlation between obesity and surgical
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Table 4. Stepwise Regression for Factors Affecting Wound Complications Following Appendectomy

All Wound Complications

Organ-Space SSI

Original Investigation Research

Factor aOR (95% CI)? P Value aO0R (95% CI) P Value
Sex
Male 1 [Reference] 1 [Reference]
Female NA NA
Discharge timing
Discharge on day 1 or day 2 1 [Reference] 1 [Reference]
Same-day discharge 0.75 (0.56-1.01) .06 0.52 (0.28-0.95) .03
Ethnicity
Non-Hispanic 1 [Reference] 1 [Reference]
Hispanic NA 0.61 (0.35-1.08) .09
Age,y
<7 1 [Reference] 1 [Reference]
8-12 0.79 (0.57-1.09) .15 0.48 (0.17-1.32) .15
13-15 0.61 (0.43-0.87) .006 0.33(0.10-1.09) .07
16-18 0.62 (0.39-0.98) .04 NA
Cardiac risk factors
No 1 [Reference] 1 [Reference]
Minor NA 7.70 (1.02-58.18) .05
Major NA NA
Severe NA NA
Type of procedure
Open appendectomy 1 [Reference] 1 [Reference]
Laparoscopic appendectomy NA 0.50 (0.26-0.96) .04 Abbreviations: aOR, adjusted odds
Body mass index ratio; ASA, American Society of
Anesthesiologists; NA, not applicable
Not obese 1 [Reference] 1 [Reference] because result too insignificant for
Obese 1.26 (1.00-1.59) .05 NA inclusion in stepwise regression;
Race SS, surgical-site infection.
White 1 [Reference] 1 [Reference] ? Stepwise logistic regression
Non-white 0.76 (0.57-1.00) 05 NA excluding ASA for statistical

insignificance.

outcomes, however, is not well borne out in the pediatric litera-
ture. In this study, obesity was not associated with an increased
rate of wound complications in the SDD group or among patients
discharged within 1 or 2 days after surgery. Similarly, the rate of
obesity did not differ between the 2 groups, suggesting that cli-
nicians are no more likely to keep a patient overnight after an
operation only on the basis of obesity. In the present study, only
6280 patients (29.9%) were identified as obese. The reported
obesity rate in this study is higher than others specifically ad-
dressing surgical technique but did not seem to affect outcomes.
The NSQIP-P database does not yet differentiate between single-
incision endosurgery and laparoscopic appendectomy.?® When
this level of detail is determined, a statistically significant dif-
ference in the type of procedure performed and potential asso-
ciations with discharge timing, readmission rates, and wound
complications may become apparent.

Limitations

This study has several limitations, which may influence its gen-
eralizability. The cohort we evaluated included outcomes from
the NSQIP-P database that consists of selected cases sampled only
from participating hospitals and therefore may not necessarily
represent a generalizable national estimate. In addition, this study
evaluated only patients treated during 3 calendar years for 30-
day complications as a convenience sample of NSQIP-P cases.>®

jamasurgery.com

Some patients who were readmitted to a facility other than where
their surgical procedure was performed may not be captured, but
this factor is minimized by active data collection by NSQIP-P,
which includes contacting patients or families to determine 30-
day complications, including readmissions, and is not expected
to differ by discharge timing. The NSQIP-P database sampling,
despite some limitations, is considered to accurately represent
the larger pediatric surgical cohort.>

One major limitation cited in other studies evaluating
the influence of obesity on surgical complications is the lack
of differentiation between degrees of obesity. Given the num-
ber of patients included in this study and use of Centers for Dis-
ease Control and Prevention guidelines for the definition of
obesity, it was not practical to further differentiate degrees of
obesity. The use of the Centers for Disease Control and Pre-
vention definition may also contribute to slight variability in
our results compared with other studies evaluating obesity’s
effect on pediatric surgical outcomes.

Additional variables of interest for future studies include
preoperative length of stay, time of surgical procedure (and
therefore actual duration of hospitalization on a more granu-
larlevel), overall cost to the patient and the health care system,
time to postoperative visits, and time of day when the pro-
cedure was performed. Clinical indicators that are consid-
ered to be associated with wound complications and may
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prompt increased length of stay are not included in the
NSQIP-P database. We attempted to exclude patients who
were considered to be at higher risk for complication by lim-
iting the study to discharge within 1 or 2 days of operation,
but increased data granularity may help further differenti-
ate patients at risk of complications.

Despite these limitations, we believe the present study effec-
tively evaluates the risk of wound complications and readmissions
for pediatric patients with simple appendicitis who undergo a
laparoscopic or open appendectomy and are discharged on the
same day as the surgery as opposed to within 1 or 2 days. A ma-
jor strength of this study is the use of a large database with a
sampling of patients from a number of different institutions. Com-
plications in the pediatric population occur infrequently and are
better analyzed using large populations, as was done here. Ap-

Hospital Readmission After Same-Day Discharge Following Appendectomy in Children

pendicitis and its management are well suited for research in stan-
dardization of care and improvements in patient outcomes be-
cause of the steadily high prevalence and associated cost to the
health care system for adult and pediatric patients.

. |
Conclusions

When applied to the appropriate patients, SDD is a safe alter-
native to overnight admission after appendectomy in a pedi-
atric patient. Discharge timing, within 1 to 2 days of surgery,
does not appear to influence readmission rates and wound
complications, and SDD may be an applicable quality metric
in pediatric patients undergoing appendectomy for simple
appendicitis.
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