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Introduction

Appendicitis remains the most frequent pediatric emergency 

requiring surgery (1,2). In a review of 1.9 million discharges 

of pediatric patients in 1997, appendicitis was the leading 

diagnosis in terms of total number of hospital days for a 

gastrointestinal disorder and amassed $680.4 million in 
charges that year (1). However, since the wide adoption 
of laparoscopic techniques, there has been a decreased 
incidence of infection, postoperative pain, and length 
of hospital stay (3,4). Additionally, recent studies have 
supported the possibility of same-day discharge for both 
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adult and pediatric patients with uncomplicated appendicitis 
who undergo a laparoscopic appendectomy (5,6). A 2012 
prospective study of 207 children who were discharged 
home the same day after uncomplicated or interval 
appendectomy found a similar complication rate when 
compared to 45 children who were observed overnight (7).  
This further supports other retrospective studies with 
smaller cohorts of adult patients who had similar rates 
of complications after uncomplicated laparoscopic 
appendectomy followed by same-day discharge or 
observation (8). Our institution recently examined the safety 
and feasibility of same-day discharge after laparoscopic 
appendectomy at our institution, and found low rates of 
complications and emergency department visits (9).

Through 2015, Children’s Health routinely admitted 
patients for overnight observation after laparoscopic 
appendectomy for uncomplicated appendicitis. These 
patients’ length of admission ranged from 8 to over  
24 hours for the same procedure. After initial study 
results demonstrated the safety and feasibility of a same-
day discharge plan, we sought to prospectively compare 
post-operative outcomes and costs of pediatric patients 
with uncomplicated acute appendicitis based on same-day 
discharge vs. overnight observation.

Our hypothesis was that there would be no significant 
difference in complication rates between patients discharged 
on the same day as their surgery compared to patients 
observed overnight, with potential for significant cost 
reduction. We present the following article in accordance 
with the STROBE reporting checklist (available at http://
dx.doi.org/10.21037/tgh-20-39).

Methods

After institutional review board approval (STU 082015-
081), all pediatric patients who underwent a laparoscopic 
appendectomy for uncomplicated appendicitis in 2016 
were analyzed. Patients who had interval appendectomies, 
or surgery for perforated or gangrenous appendicitis were 
excluded from the study. Patients who were found to 
have additional intra-abdominal pathology (i.e., Meckel’s 
diverticulum) at the time of surgery were also excluded. The 
entire surgical division, including the 10 faculty surgeons 
and 2 fellows, agreed to participate in the study. Decision 
for same-day discharge was based on surgeon preference 
and parental agreement. All patients with a diagnosis of 
uncomplicated appendicitis follow a pre-operative pathway 
with standard antibiotics (ceftriaxone and metronidazole 

with 24-hour dosing, or clindamycin and gentamicin if 
a penicillin allergy). Post-operatively no antibiotics are 
administered, and there is a protocol pathway with an order 
set in our electronic medical record. Pain, diet and fluid 
regimens are standardized. All patients are discharged home 
with only acetaminophen and ibuprofen and without any 
opiates. Patients were considered to be same-day discharge 
if they were sent home prior to 11:59 p.m. on the day of 
surgery. Patients were either discharged from an inpatient 
unit if they had been admitted the previous night or from 
the post-anesthesia care unit (PACU). For the purpose of 
this study, all patients discharged from the PACU after 
11:59 p.m. were not included as a same-day discharge. All 
data regarding demographics, including gender, age, race 
and discharge location were recorded. Data regarding 
admission and discharge times and locations, as well as 
outcomes of complications, readmissions, return to the 
emergency department, and nonscheduled clinic visits were 
collected and analyzed using chi-square and multivariate 
regression. Both cohorts of patients (same day and 
observation) received the same set of discharge instructions. 
Follow-up consisted of our standard phone call at 2 weeks 
postoperatively. This phone call was used to assess patient’s 
pain, healing, appetite, and return to normal activities. All 
patients were offered the option of a clinic visit instead 
of a phone call follow-up. Patient electronic medical 
records were assessed through the end of January 2017 to 
evaluate for parent phone calls, readmission to hospital, or 
emergency department visits.

Univariate analysis (chi-square or Fisher’s exact) was used 
to compare outcomes for same day vs. non-same day. Cost 
of stay data was obtained for both cohorts and analyzed 
using Mann Whitney U. Multivariate logistic regression 
was then used to control for age, gender and discharge from 
PACU vs. inpatient floor; with a P value of <0.05 considered 
significant. Data analysis was performed using Stata 14 
(StataCorp LLC, https://www.stata.com/).

Results

All patients were reviewed for outcomes between January 
and December of 2016. A total of 1,321 appendectomies 
were performed during the study period; 849 were 
uncomplicated, of which 382 (40%) resulted in same-day 
discharge and 467 (60%) in overnight observation. The 
same-day discharge patients were either sent home from the 
PACU (36%) or from an inpatient unit (64%). Discharge 
from the PACU occurred at a median time of 2.4 hours 

https://www.stata.com/
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(2.18, 2.85) following surgery and discharge from the floor 
occurred at a median of 8.1 hours (6.35, 9.88) for same-
day discharge patients. Observed patients were discharged 
21.75 hours (17.65, 26.15) after surgery. Follow up (via 
phone call or clinic visit) was achieved with 257 (67%) 

patients discharged same day and 283 (61%) patients in the 
observation group, with median follow up of 2 weeks [2, 3] 
for both cohorts.

There was no significant difference in gender, age, or 
race between the cohorts (Table 1). Univariate analysis 
revealed no difference between 30-day readmission rates 
for same day vs. observation (2 vs. 6 patients; P=0.21) or in 
emergency department visits (22 vs. 27 patients; P=0.98). 
There was no difference between the number of surgical 
site infections (4 vs. 9 patients; P=0.22) or the number 
of patients who requested an extra clinic visit (21 vs. 15 
patients; P=0.13), nor a difference in the number of intra-
abdominal abscesses (1 vs. 2 patients; P=0.58) (Table 2).

There was a significantly lower median cost of stay for 
patients discharged home the same day at 29,150 dollars 
[25,644, 32,276] compared to 34,827 dollars [31,154, 
39,457] (P<0.0001) (Figure 1).

On multivariate logistic regression, controlling for 
age, gender, and discharge from PACU vs. floor, there 
was a significant difference only for calls related to pain, 
with the parents of patients who went home the same day 
slightly more likely to call for pain related issues (OR =0.88; 
P=0.008).

Discussion

There has been a trend towards same-day discharge after 
routine laparoscopic procedures for the last decade (10). A 
2011 retrospective review of more than 40,000 adult patients 
comparing laparoscopic to open appendectomy showed 
lower mortality and morbidity and shorter length of hospital 
stay for laparoscopic appendectomy patients (11). This 

Table 1 Demographics for pediatric patients who had either 
same-day discharge or overnight observation after laparoscopic 
appendectomy

Demographics Same day, n [%] Observation, n [%]

Sex

Female 147 [38] 187 [40]

Age (years)

0–6 41 [11] 69 [15]

7–12 216 [57] 264 [57]

13–18 125 [32] 134 [28]

Race

Caucasian/white 256 [68] 312 [67]

African American/black 21 [5] 35 [8]

Asian 9 [3] 8 [2]

Hispanic 37 [9] 35 [8]

Other 38 [10] 57 [12]

Unknown 21 [5] 20 [4]

Discharge location

PACU 139 [36] 0

Floor 243 [64] 467 [100]

PACU, post-anesthesia care unit.

Table 2 Outcomes for pediatric patients who had either same-day 
discharge or overnight observation after laparoscopic appendectomy

Outcomes Same day Observation P value

Abscess 1 2 0.575

Nausea/vomiting 10 9 0.499

Pain control 31 26 0.140

Surgical site 
infection

4 9 0.226

Readmission 2 6 0.219

ED visit 22 27 0.983

Extra clinic visit 21 15 0.139

Figure 1 Median cost of stay for same-day discharge vs. overnight 
observation. ****, P<0.0001.
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was further characterized in previous studies that showed 
the laparoscopic approach is safe for both uncomplicated 
and complicated appendicitis (12). Our institution as well 
as many others have previously demonstrated that it is 
safe to send pediatric patients home the same day after 
uncomplicated laparoscopic appendectomy with low 
incidence of negative outcomes such as 30-day readmissions 
(9,13,14). A 2009 analysis reviewing a protocol for same-
day discharge after laparoscopic appendectomy with 72 
patients found an average savings of $323 per patient (15).  
In addition to the significant measurable cost savings 
in our same-day discharge cohort, there are also non-
measurable cost savings including a reduced parental 
need to find childcare for other children and to request 
time off from work. However, given the large cohort of 
observation patients, it is important to note that both same-
day discharge and observation patients have comparably 
favorable outcomes.

In this prospective comparison study of 849 pediatric 
patients, we had low readmission rates in both the same-
day and observation groups (0.5% vs. 1%). We also had a 
similar number of post-operative emergency department 
visits in each group, 22 vs. 27 patients. When examining the 
22 emergency department visits in the same-day cohort and 
combining them with the cohort’s additional clinic visits, 
we found 4 patients with a surgical site infection, 10 with 
nausea or vomiting, and 33 with pain control issues. We 
compared that to the 27 emergency visits in the observation 
group and the group’s 15 additional clinic visits and found 
9 patients with surgical site infections, 9 with nausea or 
vomiting, and 26 patients with pain control issues. On 
multivariate logistic regression, there was no difference 
between these groups for any of the above complications. 
In fact, the only significant difference was for calls to the 
nurse practitioner telephone line related to pain, favoring 
those who went home the same day (OR =0.88; P=0.008). 
This study clearly demonstrates a low and comparable 
incidence of complications in both groups in contrast to a 
2014 study where same-day discharge was associated with 
higher readmission rates (16). This study’s results are also 
on par with a similar 2014 study showing a readmission 
rate of 0.7% when looking at 128 pediatric patients after 
laparoscopic appendectomy. Additionally, a more recent 
2017 study found no statistical difference between same-
day and observation groups in regards to ED visits, 
readmissions, and reoperations (17,18). As the study period 
progressed, larger numbers of patients were discharged 

same-day as more physicians in the practice embraced the 
protocol.

Through the end of 2015 our institution continued to 
admit all of the routine laparoscopic appendectomies for 
overnight observation. Additionally, many of the patients 
were continuing to follow up with an in-office clinic visit at 
2 weeks postoperatively instead of a follow-up phone call. 
Given the large volume of appendectomies performed and 
the diverse patient population with different levels of access 
to care, standardizing a protocol for same-day discharges 
has the potential to greatly decrease cost, improve efficiency, 
and potentially improve access for follow-up assessment, 
which has been documented in similar studies (18).  
Although patient charts were reviewed through January 
2017, this study was limited to patients that were reached 
for follow-up by phone call or seen in clinic, the ED, or 
during readmission at Children’s Health, and it is possible 
patients presenting to outside hospitals could not be 
accounted for. Additionally, we acknowledge the inherent 
bias present in allowing each attending to decide if a patient 
was suitable for same-day discharge.

Conclusions

This study shows comparable outcomes for same-day 
discharge and overnight observation in pediatric patients 
undergoing routine laparoscopic appendectomy for 
uncomplicated appendicitis with a significantly reduced cost 
of stay for the same day admission cohort. Several smaller 
studies have shown similar results, and so this study with 
the largest prospective patient cohort contributes to the 
growing evidence regarding the safety, feasibility, and cost-
effectiveness of same-day discharge.
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