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Summary

Background
Unplanned postoperative return visits to the emergency
department (ED) and readmission represent a quality
bench outcome and pose a considerable cost burden to
health-care systems.

Objective
The aim of this study is to evaluate ED return visits after
pediatric urology procedures in a tertiary care children’s
hospital, trying to identify potential causes. This may
constitute a platform for future improvement areas.

Materials and methods
A Quality Boardeapproved retrospective study was per-
formed identifying all urologic cases completed between
October 2012 and September 2015. Baseline de-
mographics, American Society of Anesthesia class, oper-
ating surgeon, type of admission, type and duration of
surgical procedure, and type of anesthesia given were
evaluated. Patients who returned to the ED within 30 days
of the surgery date were identified. The ED records were
reviewed for time of return, etiology for visit, and man-
agement received. Univariate and subsequent multivar-
iate logistic regression statistical analyseswere performed
to identify variables associated with ED return. Odds ratio
(OR) and 95% confidence intervals (95% CIs) were gener-
ated to determine the significance of relationships.

Results
Total of 4125 cases was identified. Median age was 32.9
months, with 85.1% of them being male. 349 (8.5%)
cases returned to the ED within 30 days of the surgery.
The majority of the returned patients, 295 (84.5%),
ED return variables p-value

Gender: Female 0.932

Age in month 0.002

Residence in Toronto <0.00

Admission type: inpatient 0.010

Endoscopic procedures 0.707

Penile procedures 0.989

Inguinoscrotal procedures <0.00

Upper tract procedures 0.369

Lower tract procedures 0.873

Duration of surgical procedures (minutes) 0.005
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managed conservatively with medications or reassur-
ance, whereas 54 (15.5%) required readmission, and of
those readmitted, 15 (4.3%) cases needed further sur-
gical interventions, mainly urinary tract drainage pro-
cedures. Multivariate logistic regression analysis
identified that the age, residence, admission type,
inguinoscrotal surgery, and duration of surgical pro-
cedure were significantly associated with ED return
(Table). The most common reason for the ED visit was
UTI in 17.2%, followed by stent and catheter issues in
14.3%, wound-related in 14.3%, and bleeding in 11.7%.

Discussion
Pediatric literature show varying rates of ED return
ranging from 2.4% to 2.6% after urologic procedures.
Our return to ED rate exceeds that found in US studies,
which can perhaps be attributed to the differences
between the Canadian and US health-care systems. As
found with other studies, age, inpatient admission,
procedure type, and increased operative time were
related to ED returns, possibly because of the difficulty
of young children expressing themselves and the pre-
sumed complex nature of longer operations that mostly
need inpatient admission. The most common reason for
ED return in this study as in others was presumptive UTI.
A known limitation of this study is its retrospective
nature, along with the possible missed visits of patients
who presented to outside hospitals.

Conclusion
We present an account of the status of ED return visits
after pediatric urology procedures in our institute. The
majority of ED returns can be managed conservatively
and are probably preventable.
Odds ratio 95% CI for odds ratio

Lower Upper

1.016 0.707 1.459

0.997 0.995 0.999

1 2.171 1.700 2.772

1.487 1.100 2.009

1.108 0.648 1.896

0.997 0.640 1.553

1 0.298 0.177 0.501

0.766 0.429 1.369

1.052 0.566 1.955

1.002 1.001 1.003
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Introduction combined surgeries (for any of the aforementioned), with
Return to the emergency department (ED) visits after sur-
gery and unplanned surgical readmissions represent a
quality bench outcome and pose a considerable cost burden
for health-care systems. Thus, reducing readmissions has
become a priority to increase quality of care while reducing
costs [1].

In the United States, the rate of unplanned 30-day
postdischarge readmissions is being used as a marker to
compare the quality of care and to set reimbursement
levels for hospitals [2]. Consequently, the Centers for
Medicare and Medicaid Services implemented the Hospital
Readmission Reduction Program on October 1, 2012,
because of which multiple evidence-based interventions
have been developed [3,4].

Compared with the standard focus on inpatient admis-
sions, little attention has been paid to recurrent ED visits.
This warrants a closer look to determine potentially pre-
ventable causes [3]. The Canadian Institute for Health In-
formation published a study in January 2009 showing that
provinces/territories spent, on average, about 4% of their
hospital budgets on the ED (range from $1.8 million in the
Yukon to $791 million in Ontario). The average amount
spent per ED visit was estimated to be from $73 in the
Yukon to $148 dollars in Ontario [5].

The increasing volume of outpatient and ambulatory
urological procedures, especially in the pediatric field,
brought to light the importance of this quality benchmark.
We hereby present a study of all unplanned returns to the
ED within 30 days of performing any urologic procedure in
our institution for 3 years, specifically evaluating etiologies
of returns and outcomes of these patients.

Materials and methods

This is a retrospective cohort study performed after
approval was granted by the Quality Improvement
Committee.

The surgical database was queried for all surgical pro-
cedures performed in the operating room from October
2012 to October 2015 under the division of urology at a
pediatric tertiary care hospital. Procedures performed in
the clinics or in units outside the operating theaters were
not included in this database.

The patient list was retrieved and decoded for ano-
nymity. Medical records were extracted and reviewed for
the patient demographics (sex, age, and residency). Base-
line conditions as determined by the American Society of
Anesthesia (ASA) classification and perioperative variables,
such as operating surgeon (six staff surgeons shared doing
all the procedures), type of admission (inpatient or day
surgery), type of surgical procedure, duration of surgical
procedure, type of anesthesia (general, regional, combined
general and regional, sedation only, and none), and finally,
the discharge day (weekend day or weekday) were
collected.

The type of procedure was further subcategorized into
six groups: endoscopic procedures; penile surgeries; ingui-
noscrotal surgeries; upper urinary tract procedures; lower
urinary tract including reconstructive procedures; and
or without involvement of laparoscopy for any procedure
performed in each group.

A data warehouse web-based database (Dwweb) was
queried for the list of ED return within 30 days from the
original surgical procedure. The medical records of the
returned patients were reviewed and extracted for the
time interval between the procedure and the ED visit, eti-
ology of the ED return, management carried out in the ED
(medical/conservative vs readmission with or without sur-
gical intervention), including the type of surgical inter-
vention whenever applicable. Those who were managed
conservatively and sent back home without admission or
surgical interventions were considered as potentially pre-
ventable causes.

The reason for the EDvisitwas classified into the following:
UTI (defined by a positive urine culture); catheter- or dres-
sing-related issues (dislodgment or malposition); wound-
related concerns (infection, discharge, dehiscence, swelling,
edema, redness, or discoloration); bleeding; respiratory tract
infections; pain; gastrointestinal causes; fever of no obvious
etiology at the time of presentation; voiding symptoms
including retention of urine and excluding cases of positive
urine cultures; parental anxiety requiring reassurance;
dermatologic etiologies; trauma causes not related to the
operation; hematologic abnormalities related to blood dys-
crasias; acute abdomen; new onset inguinal hernia; and pri-
apism. In cases of multiple return visits, we only considered
the etiology of the first ED return.

All variables were summarized using descriptive statis-
tics. Categorical variables were presented with frequency
and percentages, whereas continuous variables, as not
distributed normally, were summarized with median and
interquartile range (IQR). The ED return was considered the
outcome of interest, and patients with ED return were
tagged as positive outcome. Statistical analyses of Man-
neWhitney U test and Chi-squared test were performed as
univariate analysis for continuous and categorical data,
respectively. Binary univariate regression was also per-
formed to determine variables with significant association
with ER return. Multivariate logistic regression analysis was
performed then after for those variables that showed sig-
nificance in the univariate analysis and to determine the
independent predictors for the outcome of interest in this
study. Statistical significance was set at less than 0.05.
Windows Excel was used to summarize the data, whereas
SPSS version 22 was used for the statistical analysis.
Results

A total of 4125 pediatric urology operations were identified
in the 3-year study period. Of these, 349 had unplanned ED
returns (8.5%) within 30 days of their surgical procedure.
Fifty-four patients had more than one return, involving two
returns for 42 patients, three returns for 11 patients, and
four returns for one patient. The incidence of ED return was
found to be significantly increasing during the study period,
starting at 6% (61/1020) in 2012e2013 to 8.3% (140/1681) in
2013e2014 and 10.4% (148/1424) in 2014e2015 (p < 0.001).

The majority of visits, 295 (84.5%), were managed
conservatively with medication or reassurance without
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readmission or surgical procedure, whereas 54 (15.5%)
required readmission of them only 15 (4.3%) needed surgi-
cal intervention. The overall readmission and surgical
intervention rates for all the studied patients were 1.3%
(54/4125) and 0.4% (15/4125), respectively.

The median duration for the ED return after discharge
was 6 days (IQR 2-14), with most discharges, 334 (95.9%),
occurring during weekdays.

While increasing age (median 21.3months) decreased the
chances of ED return, the other variables with significantly
higher incidence to return to the ED on univariate analysis
were female, residents of Toronto, inpatient admission type,
and longer surgical procedure duration. Inguinoscrotal sur-
geries showed the least significant chance for an ED revisit.
On the other hand, the ASA patients’ classifications, the
operating surgeon, use of laparoscopy, and type of
Table 1 Univariate analysis of variables.

Variables

Gender Male 3512 (85.1%)
Female 613 (14.9%)

Age (months) Median 32.9
IQR (12.5e92.75) months
(interquartile range)

Residency Toronto 929/4125 (22
Others 3196/4125 (7

ASAa ASA I 2627/4096 (6
ASA II 925/4096 (22
ASA III 460/4096 (11
ASA IV 83/4096 (2.0
ASA V 1/4096 (0.02

Operating surgeons 1 953/4125 (23
2 1244/4125 (3
3 1058/4125 (2
4 614/4125 (14
5 25/4125 (0.6
6 231/4125 (5.

Admission type Inpatients 1129 (27.4%)
Day surgery 2996 (72.6%)

Surgical procedure type Endoscopic procedures 584 (14.2%)
Penile surgery 1441 (34.9%)
Inguinoscrotal 1350 (32.7%)
Upper urinary tract 320 (7.8%)
Lower urinary tract 198 (4.8%)
Combined 231 (5.6%)

Laparoscopy With 407/4125 (9.
Without 3718/4125 (9

Duration of surgical
procedure (minutes)

Median 86.0
IQR (62.0e129.5)
(interquartile range)

Anesthesia type General 529/4125 (12
Regional 8/4125 (0.2%
Combined general
& regional

3583/4125 (8

Sedation 3/4125 (0.06
Without 2/3125 (0.04

ED, emergency department; ASA, American Society of Anesthesia.
a American Society of Anesthesia classification was not mentioned i
anesthesia given were all not found to be significant factors
for the return to the ED, as shown in Table 1.

By applying multivariate logistic regression analysis for
the above significant univariate analysis factors, variables
which maintained their significant association to ED return
were age, residence in Toronto, inpatient admission,
inguinoscrotal surgery, and longer surgical procedure
duration, as shown in Table 2.

The most common reason for return to the ED was pre-
sumptive UTI in 17.2% (60/349). Causes for ED return and
their incidences based on surgical groups are shown in
Table 3.

More than half of the endoscopic patients (13/25 [52%]),
who returned because of infection, had procedures related
to stones, whereas 7/25 (28%) patients were injected for
reflux and overactive bladder.
Return to ED status P value

Return to ED No ED return

283/3512 (8.1%) 3229/3512(91.9%) 0.03

66/613 (10.8%) 547/613(89.2%)
21.3 (10.3e70.45) 34.8 (12.83e95.28) <0.001

.5%) 117/929 (12.6%) 812/929 (87.4%) <0.001

7.5%) 232/3196 (7.3%) 2964/3196 (92.7%)
4.14%) 194/2627 (7.4%) 2433/2627 (92.6%) 0.1
.58%) 94/925 (10.2%) 831/925 (89.8%)
.23%) 53/460 (11.5%) 407/460 (88.5%)
3%) 1/83 (1.2%) 82/83 (98.8%)
%) 0/1 (0%) 1/1 (100%)
.1%) 87/953 (9.1%) 866/953(90.9%) 0.83
0.2%) 97/1244 (7.8%) 1147/1244 (92.2%)
5.6%) 92/1058 (8.7%) 966/1058 (91.3%)
.9%) 51/614 (8.3%) 563/614 (91.7%)
%) 1/25 (4%) 24/25(96%)
6%) 21/231(9.1%) 210/231(90.9%)

140/1129 (12.4%) 989/1129(87.6%) <0.001

209/2996(7%) 2787/2996(93%)
55/584 (9.4%) 529/584 (90.6%) <0.001

154/1441 (10.7%) 1287/1441 (89.3%)
42/1350 (3.1%) 1308/1350 (96.9%)
39/320 (12.2%) 281/320 (87.8%)
31/198 (15.7%) 167/198 (84.3%)
28/231 (12.1%) 203/231 (87.9%)

9%) 33/407 (8.1%) 374/407 (91.9%) 0.8
0.1%) 316/3718 (8.5%) 3402/3718 (91.5%)

113.0 (76.0e166.5) 85.0 (61.0e125.0) <0.001

.8%) 47/529(8.9%) 482/529 (91.1%) 0.9
) 0/8(0%) 8/8 (100%)
6.9%) 302/3583(8.4%) 3281/3583 (91.6%)

) 0/3(0%) 3/3 (100%)
%) 0/2(0%) 2/2 (100%)

n 29 patients.



Table 2 Multivariate analysis with logistic regression.

ED return variables p-value Odds
ratio

95% CI for
odds ratio

Lower Upper

Gender: female 0.932 1.016 0.707 1.459
Age in month 0.002 0.997 0.995 0.999
Residence in Toronto <0.001 2.171 1.700 2.772
Admission type: inpatient 0.010 1.487 1.100 2.009
Endoscopic procedures 0.707 1.108 0.648 1.896
Penile procedures 0.989 0.997 0.640 1.553
Inguinoscrotal procedures <0.001 0.298 0.177 0.501
Upper tract procedures 0.369 0.766 0.429 1.369
Lower tract procedures 0.873 1.052 0.566 1.955
Duration of surgical

procedures (minutes)
0.005 1.002 1.001 1.003

ED, emergency department; CI, confidence interval.
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Fifteen patients required surgical interventions; nearly
half of them, 46.7%, were urinary tract drainage procedures
including stenting or cystostomies. The types and numbers
of these interventions with respect to the original surgical
group are shown in Table 4.
Discussion

Postsurgical return visits to the ED is a well-studied topic
within the adult literature [6,7], while often focuses on
medical patients in pediatrics [8e10]. Pediatric studies
included other surgical specialties [1,11], certain specific
procedures [12,13], varying return periods postdischarge
[3], and visits other than the ED as for unanticipated care
[14]. This heterogeneity makes it more challenging to
compare our results to other published articles.
Table 3 Causes of ED return according to the different surgica

Causes of return to ED Endoscopic
55 (15.8%)

Penile
154 (44.1%)

Inguinoscr
42 (12%)

UTI 25 12 1
Catheter & dressing 6 33 1
Wound related 1 26 11
Bleeding 0 37 1
Respiratory tract 5 14 5
Pain 4 7 6
Gastrointestinal 7 4 3
Fever 2 5 7
Voiding symptoms 1 8 1
Parental anxiety

with reassurance
0 3 2

Dermatology 2 3 1
Trauma 2 1 0
Hematology 0 0 2
Acute abdomen 0 0 0
Inguinal hernia 0 0 1
Priapism 0 1 0

ED, emergency department.
In our study, we explored the rate and causes of ED re-
turn as a guidance for a possible future attempt to reduce
these visits within the pediatric urology subspecialty. Our
average all-cause ED return rate was 8.5% over a three-year
period, showing an increasing trend along the studied
years.

Published pediatric literature show varying rates of ED
return ranging from 2.4% to 2.6% after urologic procedures
[4,15] to 18.9% after appendectomy [13]. In Atlanta, at a
similar tertiary care children’s hospital, Arlen et al. showed
an overall readmission rate after urologic procedures to be
0.54% [4] compared with our 1.3% in the present study.
Surgical intervention was 0.12% [4] compared with our
0.4%. Our return to ED rate is almost triple of that found in
prior studies, which can perhaps be attributed to the dif-
ferences between the Canadian and US health-care sys-
tems. The universal Canadian insurance allows easier
access for patients to visit the ED and can perhaps be more
tempting for parents to be present for evaluation. Similarly,
Arlen et al. found that the majority of their patients
returning to the ED (65.7%) had government-funded
insurance.

As a larger proportion of our patients seem to be
returning for minor or preventable reasons, we can possibly
target our quality improvement efforts in the future on this
population by providing postoperative instructions to
caregivers, offering them improved access to urologic
nurses and providers during working hours, and managing
their expectations, considering what we found as the most
frequent causes of return.

Increasing age in our study showed less chance to return.
McLeod et al. showed similar outcomes [16]. Younger pa-
tients cannot verbalize their symptoms, resulting in
possible vagueness presentations which perhaps prompt
their caregivers to have lower threshold for ED returns.

Not surprisingly, inpatient surgeries had a significantly
higher return to the ED than day surgery patients (1.4% vs
l groups.

otal Upper tract
39 (11.2%)

Lower tract
31 (8.9%)

Combined
28 (8%)

TOTAL
349 (100%)

12 8 2 60(17.2%)
4 4 2 50(14.3%)
3 4 5 50(14.3%)
0 1 2 41(11.7%)
2 0 4 30(8.6%)
5 6 1 29(8.3%)
6 3 3 26(7.5%)
3 2 1 20(5.7%)
2 1 3 16(4.6%)
2 1 2 10(2.9%)

0 0 2 8(2.3%)
0 0 1 4(1.1%)
0 0 0 2(0.6%)
0 1 0 1(0.3%)
0 0 0 1(0.3%)
0 0 0 1(0.3%)



Table 4 Surgical interventions performed as per their
original procedure.

Surgical groups Number of
surgical
intervention

Type of surgical
intervention

Endoscopic 3 Urinary drainage (2)
Ureteric reimplantation

Penile 4 Urinary drainage
Resuture bleeding (2)
Priapism reoperation

Inguinoscrotal 1 Incarcerated inguinal hernia
Upper urinary

tract
4 Urinary drainage (2)

Excision of exteriorized
omentum
Drainage of umbilical
port abscess

Lower urinary
tract

3 Urinary drainage (2)
laparotomy

Combined 0 0
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7%) reflecting the increased complexity and comorbidities
of this population. Ambulatory surgery was also found by
others to carry extremely low complication-related read-
missions [17]. This highlights the important need for
detailed postoperative instructions and parental education
at the time of discharge.

Penile surgeries were the most common surgical pro-
cedure performed in 34.9% of the whole studied popula-
tion. They constituted the majority of the ED-returned
visits in 44.1%, of them, 70% were due to factors related to
drains/dressings or recurrent bleeding issues. As the most
common penile operation in pediatric urology is hypospa-
dias, this finding is not unexpected. In the past, hypospa-
dias repair was an inpatient operation obviating the
caregivers’ need to manage dressings or catheters at home.
To help alleviate these ED visits, we have since imple-
mented an atlas depicting a typical postoperative healing
course after distal hypospadias repair with the hope of
tempering caregivers’ expectations in regards to swelling,
bruising, and minor bleeding. In addition to this and to the
usual postoperative instruction brochures and working
hours contact details, families and caregivers have been
given an email access to our specialty nurses to help them
with any advice on simple measures such as wound care,
expected appearances, and catheter tips [18]. Nelson
et al. reported a decrease in postoperative telephone calls
after implementing an atlas for penile surgery, and similar
instructional guide is also currently in place for patients
undergoing scrotal and inguinal surgeries [19].

Patients with longer operative times had significantly
more ED return visits. Longer surgery has been well
demonstrated in literature to be associated with compli-
cations attributed to longer exposure to bacteria and higher
postoperative pain [20e22]. This represents a unique group
to focus our attention on, doing the longer procedures
earlier in the day, and sorting those who may need to be
admitted.

Residents of Toronto were more likely to return to our ED
than those from other cities or provinces, 12.6% vs 7.3%,
possibly because of the hospital proximity. We cannot,
however, fully account for patients who may have visited
an ED outside of our facility that was more convenient to
their location.

The most common reason for the ED return visit in this
study was for presumptive UTI, in 17.2% of the cases. More
than half (52%) of our endoscopic patients, who returned
for infections, had procedures for upper tract manipulation
(stone, stent, or retrograde pyelogram) and 28% for lower
tract injections for reflux or overactivity. These patients
and because of their original pathology had perhaps an
increased risk of bacteriuria at the baseline which was
exacerbated by the procedure. Similarly, infection was a
main cause for the return visits to the ED in other studies
[4,6].

A known limitation of this study is its retrospective na-
ture, along with the possible missed visits of patients who
presented to outside hospitals. To avoid selection bias, we
included all-cause 30-day returns, regardless of etiology. As
a result, our cohort includes a minority of patients whose
return or readmission had no connection to the primary
urologic operation. The caregivers’ socio-economic and
educational status was not available to be studied as a
possible factor affecting their communication skills and de-
cision to return to the ED. However, this study showed
promising results and gave potential for improvement. We
have implemented new strategies using smartphone
photography and email communications to improve
communication with caregivers, as we have provided more
detailed postoperative instructions to prepare families for
the aftercare period [23]. By intervening before the opera-
tion and being accessible, we hope to reduce avoidable visits
to the ED and unnecessary costs to the health-care system.
Conclusion

The incidence of ED return after pediatric urology opera-
tions reached an average of 8.5% during the study period in
our hospital. Increasing age decreases risk of ED return,
whereas residency in Toronto, inpatient admission, and
increased operative time were associated with increased
ED visits, possibly because of the difficulty of young chil-
dren expressing themselves and the presumed complex
nature of longer operations that mostly need inpatient
admission. Inguinoscrotal procedures had the least return
visit incidence. The commonest cause for ED return was
UTI. However, the majority of ED returns were managed
conservatively and probably preventable in 84.5% of the
returned patients, with an overall readmission and surgical
intervention needed in 1.3% and 0.4%, respectively. Future
work should focus on educating caregivers on postoperative
care and when to seek help, together with accommodating
longer surgical procedures earlier in the day. Limitation
factors in this study can also be taken into consideration in
future prospective studies.
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