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Abstract

Background Studies have demonstrated that same-day discharge (SDD) following thyroid resection is safe and feasible in
adults but there are no similar studies in the pediatric age group. The purpose of this study is to evaluate the influence of
SDD on 30-day readmission rates following thyroid surgery in pediatric patients.

Methods This retrospective cohort study used the American College of Surgeons National Surgical Quality Improvement
Program—Pediatric database to evaluate 30-day readmission rates among patients < 19 years of age who underwent thyroid
resection between 2012 and 2017. Patients excluded were those discharged more than 2 days after surgery. The main exposure
variable was SDD and the primary outcome was 30-day readmission. Secondary outcomes included wound complications,
unplanned reoperation and death. Patient characteristics were compared using chi-squared testing and odds ratios for read-
mission were calculated using multivariate logistic regression.

Results Of the 1125 patients (79% female, median age 15 years), 122 (11%) were discharged on the day of surgery. Total or
near-total thyroidectomy represented the majority of operations (714, 63.5%) and patients undergoing these operations were
less likely to be discharged on the same day as surgery compared to those undergoing thyroid lobectomy (4.3 vs. 22.1%,
P <0.001). Twenty-nine patients were readmitted within 30 days (3 in the same day group, 26 in the later group). There was
no difference in the odds of readmission between the two groups (adjusted odds ratio in SDD compared to later discharge
1.04 [95% CI 0.29-3.75, P=0.96; readmission rate, 2.46 vs. 2.59%). Wound complications were reported in two patients,
both in the later discharge group.

Conclusion Same-day discharge in pediatric patients undergoing thyroidectomy is not associated with an increase in 30-day
readmissions or wound complications when compared to patients discharged 1 or 2 days after surgery. In selected patients,
SDD may be an appropriate alternative to traditional overnight stay.
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Introduction

Thyroid nodules, malignancy, and Graves’ disease are fre-
quent indications for thyroid surgery in the pediatric popula-
tion. Although thyroid disease is less common in children,
the incidence and number of thyroid operations is increasing
[1-3].

With rising costs of healthcare in the United States, the
number of surgical procedures performed on an outpatient
basis has increased significantly over the last decade. In
2013, The American Thyroid Association published a con-
sensus statement encouraging ambulatory thyroid surgery
for adults. Additional studies have suggested that same-day
discharge (SDD) after thyroid surgery could be undertaken
safely in a select number of adult patients [4, 5].

Outpatient procedures have become more prevalent in
pediatric surgery but patients undergoing thyroidectomy are
more likely to be kept overnight due to fear of life-threaten-
ing complications such as expanding neck hematomas and
hypocalcemia. Based on recently published data, however,
the incidence of these complications is relatively low [6, 7].

This study hypothesized that same-day discharge after
thyroidectomy in pediatric patients is safe and associated
with no higher a rate of hospital readmissions or 30-day
complications when compared to discharge on postoperative
day (POD) 1 or 2.

Methods

The study protocol was reviewed and exemption was
obtained from the Institutional Review Board at the Uni-
versity of Buffalo.

Data source

A retrospective review of the American College of Surgeons
National Surgical Quality Improvement Program-Pediatric
(NSQIP-P) database was performed from 1 January 2012 to
31 December 2017. The NSQIP-P is a multi-institutional,
clinical surgical outcomes database that includes a sampling
of cases by most pediatric surgical specialties (excluding
trauma and transplant surgery) up to 30 days after a surgical
procedure in patients younger than 19 years. Data for the
NSQIP-P are collected in 8-day cycles for a select group
of surgical procedures. These data include preoperative
risk factors, Current Procedural Terminology codes for the
procedure performed, and clinical data such as 30-day out-
comes. More than 100 hospitals across the United States
currently participate in the NSQIP-P [8, 9].

Case selection

We identified all patients younger than 19 years who under-
went thyroid resection (lobectomy and total thyroidectomy)
during the study period (1 January 2012-31 December
2017). SDD was defined as patients discharged on the same
calendar day as surgery. Patients discharged on postopera-
tive day 3 or later were excluded, reasoning that underlying
differences in patient co-morbidities or factors unrelated to
surgery, might result in prolonged postoperative hospital
length of stay.

Variables collected on patients included: age, sex, race,
American Society of Anesthesiology Physical Status (ASA)
classification, cardiac risk factors and extent of thyroid
resection (lobectomy vs. total thyroidectomy). Patients with
SDD were then compared to those discharged on POD 1 or
2 (Fig. 1).

Fig. 1 Patient selection
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The primary outcome of interest was hospital readmission
within 30 days and wound complications (e.g., superficial
surgical-site infection, deep surgical-space infection, and
wound dehiscence).

Statistical analysis

Analysis of retrospective data was performed and variables
were incorporated into a logistic regression model to deter-
mine the odds ratio (OR) and a 95% confidence interval (CI)
for readmission and wound complication rates. Categorical
variables were compared using chi-squared testing and con-
tinuous variables were compared using the paired two-tailed
t test. All P values were considered statistically significant if
the P value was <0.05. Statistical analyses were performed
using Stata 15.1 (StataCorp, College Station, Tex., 2017).

Results

A total of 1236 patients under 19 years were identified dur-
ing the study period (1 January 2012-31 December 2017)
who underwent either total thyroidectomy or lobectomy. We
excluded 111 patients due to postoperative stay of greater
than two days. The final breakdown of patients was as fol-
lows: 122 patients (10.8%) were discharged on the same day
of surgery, and 1 003 (89.2%) were discharged on POD 1
or 2 (Fig. 1). Patient demographics and type of operation
are outlined in Table 1. Total or near-total thyroidectomy
represented the majority of operations (714, 63.5%), and
patients undergoing these procedures were less likely to be
discharged on the same day as surgery compared to those
undergoing thyroid lobectomy (4.3 vs. 22.1%; P <0.001).
Comparing the SDD to the later discharge group, we found
that patient demographics were similar. However, male com-
pared to female patients, and those greater than 12 years of
age compared to younger were more likely to be discharged
on the same-day of surgery. The two cohorts did not dif-
fer significantly by race or preoperative cardiac risk factors
(Table 1).

On univariate analysis, the groups did not differ signifi-
cantly in regards to both primary and secondary outcomes.
Twenty-nine patients (2.6%) were readmitted within 30 days;
3 (0.3%) in the SDD group and 26 (2.3%) were patients dis-
charged on POD 1 or 2 (P=0.07) (Table 2). When stratified
by type of operation (lobectomy or total thyroidectomy),
there was also no difference in readmission rates (Table 3).
Wound complications were reported in 2 patients (0.2%),
both in the later discharge group. Five patients underwent
unplanned reoperation. All of these patients were in the later
discharge group, and among those who underwent total thy-
roidectomies. Reasons for reoperation included: secondary
closure for hematoma, hematoma drainage, appendectomy,

and completion thyroidectomy. The fifth case had missing
data and did not specify reason for reoperation.

On multivariate analysis, none of the variables was asso-
ciated with higher risk for 30-day readmission except for a
higher ASA class (P <0.005 for ASA Class 4). In addition,
discharge timing was not associated with increased rates of
readmission (adjusted odds ratio in SDD compared to later
discharge 1.04 [95% C1 0.29-3.75]; P=0.96) (Table 4). Due
to the low wound complication rates (2 patients in the later
discharge group), logistic regression was not feasible.

Discussion

Using data collected from a national surgical registry, we
determined that SDD following pediatric thyroid surgery
is not associated with an increased 30-day readmission rate
or wound complication rate when compared to patients dis-
charged on POD 1 or 2.

Although more pediatric surgical procedures are being
performed as outpatient, fear of complications including
expanding neck hematomas, vocal cord paresis, and hypocal-
cemia may influence the length of stay for pediatric patients
undergoing thyroidectomy. However, the incidence of these
complications is relatively low. A study reported low com-
plications rates following pediatric thyroid surgery: hypoc-
alcemia (permanent 1.7% and transient in 13.6%) and recur-
rent laryngeal nerve injury (permanent in 2.5% and transient
in 1.7%). They also reported that the permanent complica-
tions occurred more frequently in very young patients with
extensive or advanced disease [6]. A similar study by Scholz
et al. [7] evaluated complications of 43 pediatric patients
who underwent total thyroidectomy, of which two devel-
oped permanent hypocalcemia and one developed permanent
vocal cord paralysis. These studies suggest that precautions
can be undertaken to decrease the risk of post-thyroidectomy
complications such as hypocalcemia. An example would be
a protocol utilizing parathyroid hormone (PTH) levels to
guide postoperative calcium replacement. A study of 30
patients by Patel et al. suggested protocolized use of point-
of-service PTH measurement allowed physicians to predict
which patients were at highest risk of postoperative hypoc-
alcemia [10]. Another study demonstrated that postoperative
PTH of less than 16 pg/mL predicted hypocalcemia with a
sensitivity of 80% and specificity of 100%. This study sug-
gested the use of PTH levels to initiate preventative cal-
cium treatment and reduce LOS [11]. Implementation of
a standardized protocol for postoperative management of
hypocalcemia may help identify patients who can be safely
discharged on the same day of surgery versus those who
should be admitted for further monitoring.

With rising costs of healthcare, there has been a trend
toward more outpatient procedures to reduce hospital
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Table 1 Patient demographics

Table 2 Complications in
pediatric patients undergoing
thyroidectomy

@ Springer

Variable No. (%) P for Pearson X2
Same-day discharge Day 1 or Day 2  Total
discharge
Total 122 (11) 1003 (89) 1125
Sex
Female 105 (86.1) 781 (77.9) 886 (78.8) 0.04
Male 17 (13.9) 222 (22.1) 239 (21.2)
Age (years)
<7 1(0.8) 39 (3.9 40 (3.6) 0.01
8-12 6(4.9) 95 (9.5) 101 (9)
13-15 38 (31.1) 378 (37.7) 416 (37)
16-18 77 (63.1) 491 (49) 568 (50.5)
Type of surgery
Total 31(25.4) 683 (68.1) 714 (63.5) <0.001
Lobectomy 91 (74.6) 320 (31.9) 411 (36.5)
Cardiac risk Factors?
None 117 (95.9) 965 (96.2) 1082 (96.2) 0.61
Minor 5@.1) 32(3.2) 37 (3.3)
Major 0 (0) 6 (0.6) 6 (0.5)
Race
White 95 (77.9) 720 (71.8) 815 (72.4) 0.16
Non-White 27 (22.1) 283 (28.2) 310 (27.6)
ASA physical status
classification”
ASA Class 1 31(25.4) 135 (13.5) 166 (14.8) <0.001
ASA Class 2 84 (68.9) 637 (63.5) 721 (64.1)
ASA Class 3 7(5.7) 225 (22.4) 232 (20.6)
ASA Class 4 0(0) 4(0.4) 4(0.4)
ASA Class 5 0 0 0

4Cardiac risk factors are defined as 0: no risk factors, 1: minor risk factors, such as atrial septal defect,
small to moderate ventricular septal defect without symptoms or patent ductus arteriosus, 2: major risk fac-
tors, such as congenital heart defect with residual hemodynamic abnormality with or without medications
and 3: severe risk factors, such as uncorrected cyanotic heart disease, pulmonary hypertension or ventricu-
lar dysfunction requiring medications

®The American Society of Anesthesiologists defines the ASA Physical Status classification of 1 for a nor-
mal healthy patient; 2 for mild systemic disease; 3 for severe systemic disease; 4 for severe systemic dis-
ease that is a constant threat to life; and 5 for a moribund patient who is not expected to survive without the

operation
No. (%) P
Same-day discharge Day 1 or Day 2 dis- Total (N=1125)
(n=122) charge (n=1003)
Complication
30-day readmissions
Yes 325 26 (2.6) 29 (2.6) 0.007
No 119 (97.5) 977 (97.4) 1096 (97.4)
Wound complications
Yes 0 2(0.2) 2(0.2) 0.24
No 122 (100) 1001 (99.8) 1123 (99.8)




Pediatric Surgery International (2021) 37:1259-1264 1263
Table 3 Readmission rates No. (%) P
based on type of thyroid surgery :
Readmission after same- Readmission after Day 1 or Total (N=29)
day discharge (n=3) Day 2 Discharge (n=26
Type of Surgery
Lobectomy 1(33.3) 9 (2.6) 10 (34.4) 0.35
Total 2 (66.7) 17 (97.4) 19 (65.5)

Table 4 Logistic regression for factors affecting readmission rates

following thyroidectomy

Factor aOR (95% CI) P Value
Day of Discharge

Discharge on day 1 or day 2 1 [Reference]

Same-day discharge 1.04 (.29-3.75) 0.96
Sex

Male 1 [Reference]

Female 0.73 (0.25-2.1) 0.56
Age (years)

<7 1 [Reference]

8-12 N/A

13-15 1.60 (0.26-15.60) 0.69

16-18 1.5 (0.16-14.5) 0.72
Cardiac risk factors®

None 1 [Reference]

Minor 1.13 (0.15-8.72) 0.91

Major 2.61 (0.16-41.68) 0.49
Race

White 1 [Reference]

Non-White 1.19 (0.29-2.49) 0.67

Ethnicity

Non-Hispanic 1 [Reference]

Hispanic 0.84 (0.29-2.49) 0.76
ASA Physical Status Classification®

ASA Class 1 1 [Reference]

ASA Class 2 0.92 (0.31-2.83) 0.90

ASA Class 3 0.99 (0.27-3.72) 0.99

ASA Class 4 34.5(3.07-387.95)  0.004

ASA Class 5 N/A

aOR adjusted odds ratio, N/A not applicable

dCardiac risk factor classification is explained in the footnotes of
Table 1

YASA physical status classification is explained in the footnotes of
Table 1

length of stay. SDD after certain pediatric procedures,
such as uncomplicated appendectomy, has become more
prevalent. Various studies have outlined the numerous ben-
efits of SDD after appendectomy, such as higher family
and patient satisfaction along with reduction of hospital
costs of greater than $4 000 per patient [12—15]. When
accumulated over a number of procedures, SDD can

effectively decrease costs and reduce inpatient resource
utilization.

In our study, the two cohorts of patients (SDD and POD 1
or 2 discharge) did not differ in regards to race or preopera-
tive cardiac risk factors. Younger patients (< 12 years of age)
were less likely to be discharged on the same day of surgery,
however when stratified by age (0-12 years and > 12 years),
there was no significant difference in readmission or wound
complication rates. This finding was different compared
to other publications which outline higher rates of post-
operative complications and greater length of stay (LOS)
in younger children following thyroid surgery [16—18]. A
cross-sectional analysis reported greater complication rates
among pediatric patients aged 0—6 and 7-12 years when
compared to patients over age 12; prolonged LOS was also
seen in patients less than 12 years of age. Additionally, a
retrospective analysis of 2 753 pediatric patients undergoing
thyroid surgery concluded that younger children (age less
than 6) had a significantly longer hospital course as well
as greater risk of postoperative complications [18]. These
studies suggest the need for closer monitoring in younger
patients undergoing thyroid surgery and supports admission
in this demographic of patients.

This study has several limitations, including its retro-
spective nature and the use of a single database. Although
NSQIP-P is widely used in quality outcome-based research,
it constitutes only a sample of all institutions in the United
States, and therefore, may not provide data generalizable to
all pediatric centers. The Kid’s Inpatient Database (KID) is a
national database which includes majority of hospitals in the
United states; 5118 hospitals within 44 out of 50 states. The
database from 2012 revealed a total of 449 partial and 779
total thyroidectomies performed [19]. Our study reported
a total of 1125 patients from 2012 to 2017, of which 714
underwent total and 411 underwent partial thyroidectomy. In
addition, the decision to discharge a patient home safely on
the first day of surgery is multifactorial, and not all relevant
decision points are captured from a database. This study
was also limited by its small sample size, and therefore has
limited statistical power.

Despite these shortcomings, the NSQIP-P is a large
database that samples a number of institutions, providing
the opportunity to analyze data and 30-day outcomes of
pediatric surgery patients. We believe this study effectively
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evaluates readmission and wound complication rates in pedi-
atric patients who underwent thyroid surgery.

Conclusion

Same-day discharge in a select group of pediatric patients
undergoing thyroidectomy is not associated with an increase
in 30-day readmission rates or wound complications when
compared to patients discharged 1 or 2 days after surgery.
In a select group of patients, SDD may be an appropriate
alternative to traditional overnight stay.
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