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A B S T R A C T   

Introduction: Pyloromyotomy timing is predicated upon correction of electrolyte abnormalities. Among infants 
who presented with normal electrolytes, we hypothesized that pyloromyotomy the evening of presentation, 
rather than waiting until morning, would confer shorter length of stay (LOS). 
Methods: This single-center retrospective cohort study included patients who underwent pyloromyotomy from 
2012 to 2021. Exposure was time of operation with nighttime considered between the times of 17:00 and 06:59 
and daytime between 07:00 and 16:59. A 2:1 daytime to nighttime match was performed among patients who 
presented with normal electrolytes with Fisher’s Exact and Student’s t-test for comparisons. 
Results: Of 520 patients, 15 (3%) underwent pyloromyotomy overnight and were matched to 30 daytime patients. 
There were no differences in median age (33 days (interquartile range [IQR] 29–44) vs 32 days (IQR 25–44)), 
male sex (15 (100%) vs 28 (93.3%), or history of prematurity (0 (0%) vs 2 (6.7%)) for nighttime compared to 
daytime, respectively. Operative outcomes including conversion to open, duodenal perforation, incomplete 
myotomy, or surgical site infection did not differ between the groups. While the nighttime group had a signif
icantly shorter time from presentation to operating room (OR) than the daytime group (5.3 vs 15.9 h), there were 
no significant differences in total LOS (45.7 vs 57.3 h, p = 0.13). 
Conclusion: For infants with hypertrophic pyloric stenosis who present with normal electrolytes, it is safe to offer 
operation same-day or following a night of hydration. There was no evidence of improved hospital utilization for 
patients undergoing pyloromyotomy the night of presentation.   

Introduction 

There is increasing emphasis on cost-effectiveness being a vital 
component of quality health care, resulting in hospitals working to 
optimize resource utilization [1,2]. Pyloric stenosis is a common surgical 
disease in newborns with a reported incidence of 3 out of 1000 births 
[3]. The widespread adoption of laparoscopic surgery as compared to an 
open approach has led to decreased costs related to pyloromyotomies, 
largely due to shorter length of stay (LOS) [4]. Additionally, hospitals 
have had increasing issues with insufficient bed capacity [5]. Efforts 
aimed at decreasing LOS may help to increase patient throughput and 
improve bed capacity, while also lowering costs, which could benefit 
surgeons, hospitals, and patients [6]. 

Often, as a result of gastric outlet obstruction and consequent emesis, 
infants with pyloric stenosis present with dehydration and electrolyte 
abnormalities that must be corrected before surgery [7]. Non-emergent 

add-on, operative cases are often scheduled during daytime hours due to 
more staff availability [8]. Additionally, with decreased staffing at 
night, there may be patient safety concerns in cases with comorbidities 
or operative complications [9]. For patients with pyloric stenosis, who 
present with normalized electrolytes outside of business hours, surgeons 
face the decision of whether to perform the pyloromyotomy during 
nighttime hours or postpone surgery until the subsequent day. Our team 
hypothesized that expediting surgery by taking the patient to the 
operating room overnight may confer benefits such as shorter LOS. 
There is an increasing amount of literature describing decreased LOS for 
non-emergent cases such as laparoscopic cholecystectomy and total hip 
replacement performed overnight [10,11]. To our knowledge, there are 
no studies assessing pyloromyotomies performed during nighttime 
hours as compared to daytime hours and the effect of surgical timing on 
outcomes. 

The aim of this study was to evaluate post-operative outcomes and 
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LOS for pyloromyotomies performed at night as compared to during the 
day. Among infants without electrolyte abnormalities at presentation, 
we hypothesized that undergoing pyloromyotomy the evening of pre
sentation, rather than waiting until morning, would confer shorter LOS. 

Materials and methods 

Study population 

Our retrospective, single center, cohort study used inclusion criteria 
of patients 18 years or younger undergoing laparoscopic pylo
romyotomy defined by current procedural terminology (CPT) codes 
43,520 or 43,659 for pyloric stenosis, or defined by International Clas
sification of Diseases ninth (ICD-9) or tenth (ICD-10) editions codes 
750.5 or Q40.0, respectively. Patients who underwent surgery from 
2012 to 2021 were included. This study was approved by the Institu
tional Review Board at Lurie Children’s Hospital (IRB# 2022–5128). 

Study cohorts 

Two cohorts, nighttime and daytime, were defined for comparison. 
The exposure was time of operation with a nighttime case considered 
between the times of 17:00 and 06:59 and a daytime case between 07:00 
and 16:59. A two to one daytime to nighttime match was performed 
based on patients who presented with normal electrolytes and within 2 h 
of time of presentation to the hospital. Normal electrolytes were defined 
as sodium 136–149 mEq/L, potassium 4.4–6.6 mEq/L, chloride 98–108 
mEq/L, bicarbonate 23.0–30.0 mEq/L, and creatinine 0.25–0.54 mEq/L. 
All cases were laparoscopic pyloromyotomies. All patients had a stan
dardized postoperative feeding regimen, which entailed ad lib formula 
or breast milk feeds. If feeds were not tolerated, graduated increases in 
volumes every three hours were initiated starting at 30 mL and 
advancing toward goal. 

Demographic, clinical, and outcome variables 

Retrospective chart review was performed including sex, age, 
weight, prematurity status, laboratory values, and pylorus length and 
width measurements on ultrasound. Primary outcomes of interest were 
operative complications and LOS. Operative complications included 
conversion from laparoscopic to open, duodenal perforation, incomplete 
myotomy, and surgical site infection. Secondary outcomes included time 

from hospital presentation to operation and discharge. 

Statistical analysis 

Descriptive statistics were reported as number and percent for cat
egorical variables and median and interquartile range (IQR) for 
continuous variables. Univariate comparisons between the nighttime 
and daytime pyloromyotomy groups were performed using Students’ t- 
tests for continuous data and Fischer’s exact tests for categorical data. 
All analyses were conducted using STATA version 17.0 (College Station, 
TX). The level of significance was set to p<0.05. 

Results 

Demographics 

Of the 520 patients who underwent pyloromyotomy during the 9- 
year study period, only 15 (3%) had surgery during nighttime hours. 
Those 15 patients were matched 1:2 with a randomly selected cohort of 
daytime pyloromyotomy patients who also presented with normal 
electrolytes (Fig. 1). There were no significant differences in median age 
(33 days (IQR 29–44) vs. 32 days (IQR 25–44), p = 0.85), male sex (15 
(100%) vs. 28 (93.3%), p = 0.55), or history of prematurity (0 (0%) vs. 2 
(6.7%), p = 0.55) for nighttime compared to daytime cohorts, respec
tively (Table 1). There were no differences in initial lab values between 
the nighttime and daytime pyloromyotomy groups including sodium 
(137.4 vs 137.2 mEq/L, p = 0.84), potassium (5.26 vs 5.06 mEq/L, p =
0.28), chloride (102.1 vs 100.8 mEq/L, p = 0.26), bicarbonate (23.9 vs 
24.3 mEq/L, p = 0.61), BUN (7.5 vs 7.9 mg/dL, p = 0.55), and creatinine 
(0.25 vs 0.26 mg/dL, p = 0.21). Finally, there were no differences in 
pylorus width (4.7 vs 5.0 mm, p = 0.35) or length (1.9 vs 2 cm, p = 0.21) 
between the two groups (Table 2). 

Outcomes and length of stay 

Comparing the nighttime and daytime pyloromyotomy groups 
showed no significant differences in operative complications including 
conversion from laparoscopic to open pyloromyotomy (0% vs. 6.7%, p 
= 0.44), duodenal perforation (0% vs. 3.3%, p = 0.67), incomplete 
myotomy (0% in both cohorts), and surgical site infection (0% in both 
cohorts) (Table 3). The nighttime pyloromyotomy group had a statisti
cally significant shorter mean time from presentation to operation (5.3 

Fig. 1. Consort diagram displaying patient selection.  
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vs 15.9 h, p<0.01); however, there was no difference in the mean time 
from operation to discharge (39.2 vs 40.2 h, p = 0.89) between the two 
groups. Although not statistically significant, the nighttime group had 
an 11.6-hour shorter total length of stay (45.7 vs 57.3 h, p = 0.13) 
(Fig. 2). 

Discussion 

In this study, we evaluated LOS and postoperative outcomes in pa
tients presenting with normal electrolytes, who underwent pylo
romyotomy at night as compared to during the day. We found that 
pyloromyotomies performed the night of presentation had an 11.6-hour 
shorter, although not statistically significant, length of stay with no 
difference in operative outcomes. 

Studies have demonstrated that operative outcomes may be 

associated with surgical timing. Patients undergoing pediatric neuro
surgical operations and plastic surgery free-flaps during nighttime hours 
have higher complication rates (i.e., re-exploration rates and mortality) 
compared to cases performed during daytime hours [12,13]. However, 
patients undergoing appendectomy or hip pinning for fractured hip 
during nighttime hours were not associated with increased rates of 
operative complications [14,15]. Our study found that there were no 
significant differences in the rate of operative complications between 
patients who underwent pyloromyotomy during nighttime hours versus 
those who underwent the procedure during daytime hours. Addition
ally, the low complication rate observed in the nighttime group is 
consistent with the currently reported rates of complications for patients 
who undergo laparoscopic pyloromyotomy [16], suggesting that pylo
romyotomy is a safe procedure with a low risk of complications, 
regardless of surgical timing. 

Although pyloromyotomy may be performed safely at night, the 
existing literature does not provide strong evidence of any clear 
advantage, such as decreased LOS, of performing the procedure during 
non-business hours. For patients undergoing laparoscopic cholecystec
tomy, Tseng et al. found that those who had surgery overnight had a 
shorter pre-operative LOS but no difference in post-operative LOS. These 
findings led to an overall shorter total LOS for the patients who had 
surgery at night, by 1 day, when compared to those who had surgery 
during the day [17]. Similarly, we found that patients in the nighttime 
pyloromyotomy group had a shorter time from presentation to operation 
and no difference in time from operation to discharge. However, this did 
not lead to a statistically shorter total LOS despite the nighttime group 
LOS being 11.6 h briefer in comparison to the daytime group. One 
explanation for the timing from operation to discharge being similar in 
the two groups is that patients who had nighttime surgery were likely 
sleeping overnight postoperatively, so their feeding trials may not have 
started until the next morning. Additionally, other confounding factors 
that are difficult to measure, such as patient and family transportation 
issues, patients being ready for discharge at an inconvenient time (i.e., 
middle of the night), nurse staffing, and team rounding times may have 
contributed. 

Though performing pyloromyotomies at night is safe, we did not find 
evidence of improved hospital utilization. Recently, there has been an 
increasing number of academic hospitals with 24-hour in-house avail
ability of anesthesia providers and pediatric surgeons [18,19]. Factors 
that may justify performing pyloromyotomy during nighttime hours for 
a patient with normalized electrolytes include availability of providers, 
lower workload during nighttime hours, and a fully booked surgical 
schedule for the upcoming day. Offloading cases such as pyloromyotomy 
to nighttime hours may improve workflow for the daytime teams, but 
these scenarios are not common occurrences. Competing forces such as 
surgeon well-being, availability of sufficient operating room staff and 
resource deployment for non-emergent cases must be considered. 

This study is not without limitations. First, the retrospective cohort 
design, restricted to a single center, produced a limited sample size. Over 
the 9-year study period, only 15 patients underwent surgical interven
tion at night, which could be too small of a sample size to detect a 
meaningful difference. Second, it is important to recognize that the 
definition of nighttime surgery may differ based on institution and 
therefore may not be widely generalizable. Additionally, this may not be 
generalizable to hospitals without in-house pediatric surgeons or anes
thesia providers. Third, there are many confounders that may influence 
LOS that are difficult to measure in a retrospective review, though we do 
have a standardized postoperative feeding regimen. Finally, we were 
unable to assess surgeon comfort with operating overnight or the 
different resources available to them, which also may influence de
cisions related to timing of surgical intervention. 

Conclusions 

Performing pyloromyotomy the night of presentation for patients 

Table 1 
Demographics for patients undergoing pyloromyotomy.   

Nighttime 
Pyloromyotomy (n = 15) 

Daytime 
Pyloromyotomy (n =
30) 

p- 
value 

Age 33 (29,44) 32 (25,44) 0.85 
Sex (male) 15 (100) 28 (93.3) 0.55 
History of 

prematurity 
0(0) 2 (6.7) 0.55 

Race   0.53 
White 

Black 
Asian 
Other 
Declined 

5 (33.3) 
0 (0) 
0 (0) 
9 (60.0) 
1 (6.7) 

12 (40) 
1 (3.3) 
2 (6.7) 
0 (0) 
0 (0)  

Ethnicity   1.00 
Hispanic 7 (46.7) 14 (46.7)  
Non-Hispanic 8 (53.3) 16 (53.3)  

Data presented as median and interquartile range for age and n (%) for sex, 
history of prematurity, race, and ethnicity. 

Table 2 
Initial laboratory values and pyloric measurements for the nighttime and day
time pyloromyotomy groups.   

Nighttime 
Pyloromyotomy. (n = 15) 

Daytime Pyloromyotomy 
(n = 30) 

p- 
value 

Na (mEq/L) 137.4 (2.5) 137.2 (2.6) 0.84 
K (mEq/L) 5.3 (0.6) 5.1 (0.6) 0.29 
Cl (mEq/L) 102.1 (4.1) 100.8 (3.1) 0.26 
Bicarb (mEq/ 

L) 
23.9 (2.6) 24.3 (2.4) 0.61 

BUN (mEq/L) 7.5 (2.13) 7.9 (2.3) 0.55 
Cr (mEq/L) 0.3 (0.1) 0.3 (0.1) 0.88 
Pylorus Width 

(mm) 
4.7 (1.0) 5 (0.7) 0.35 

Pylorus 
Length (cm) 

1.9 (0.3) 2 (0.3) 0.21 

Data presented as mean and standard deviation. 

Table 3 
Operative Complications for pyloromyotomy patients.   

Nighttime 
Pyloromyotomy (n = 15) 

Daytime 
Pyloromyotomy (n = 30) 

p- 
value 

Conversion to 
open 

0 (0) 2 (6.7) 0.44 

Duodenal 
perforation 

0 (0) 1 (3.3) 0.67 

Incomplete 
myotomy 

0 (0) 0 (0)  

Surgical Site 
Infection 

0 (0) 0 (0)  

Data presented as n (%). 
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who present with normal electrolytes appears to be safe with equivalent 
postoperative outcomes, however there is no improvement in hospital 
utilization. 
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