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Summary

Introduction: Enhanced Recovery Pathways (ERPs), also known as ERAS® pathways, are
standardized pathways composed of 21-24 perioperative elements designed to improve post-
surgical recovery. ERP has been shown to be safe and effective in children undergoing bladder
reconstruction but has not been widely utilized.

Objective: The aim of this study was to assess utilization of ERPs in pediatric urology and
identify barriers to establishing these standardized pathways.

Study Design: Pediatric urologists who were members of the Societies for Pediatric Urology
(SPU) were surveyed regarding their familiarity with standardized ERPs, current use of ERP
elements, and encountered or perceived barriers to standardized ERP implementation. Willingness
to implement ERP elements in a child undergoing bladder reconstruction was assessed with a 5-
point Likert scale. Descriptive analysis was performed; Fisher’s exact test was performed to assess
associations between respondent demographics and ERP familiarity.

Results: Of 714 distributed surveys, 113 (16%) valid responses were collected. 69% of
respondents were male, 58% practiced at academic institutions, and 57% performed 1-5 bladder
reconstructions a year. 61% were somewhat familiar or not familiar with standardized ERP. While
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54% currently utilize individual ERP elements, only 20% have standardized pathways. Out of 24
possible ERP elements, a median of 15 elements (range 0-24) were implemented by the
respondents whether they reported they were implementing ERP elements or had standardized
pathways in place. 15 of 24 ERP elements were found to be nearly universally acceptable, with
greater than 90% of respondents being somewhat or very willing to implement them in the
presented case scenario (Summary Figure). 62% and 56% of those who currently implement ERP
elements and experienced barriers noted lack of administrative/leadership support and inability to
achieve consensus among pediatric colleagues, respectively, as common barriers in
standardization. For those who have not attempted standardization, the most common perceived
barrier was pathway unfamiliarity (48%).

Discussion: Over half of respondents were not familiar with enhanced recovery pathways but
were willing to implement a majority of the pathway elements, suggesting potential for ERP
standardization in pediatric urology. Buy-in from colleagues and leadership would be necessary to
overcome perceived barriers of standardized pathway development.

Conclusion: Administrative support and more widespread knowledge of ERP amongst pediatric
urologists are necessary to facilitate further implementation in children undergoing bladder
reconstruction.

Summary Figure
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Introduction

Standardized, evidence-based, peri-operative pathways focused on optimizing care of
patients undergoing major surgical procedures have been promoted since the 1990s.[1, 2]
These programs, commonly known as Enhanced Recovery After Surgery (ERAS®)
pathways, enhanced recovery pathways (ERPs), or fast-track recovery, promote an
integrated, multi-modal, multi-disciplinary approach towards incorporating evidence-based
guidelines in peri-operative care.[3] Standardized pathways contain various elements that are
implemented in the pre-operative, intra-operative, and post-operative phases of care.
Although individual elements may vary by institution and specialty, standardized pathways
contain a combination of elements focused on minimizing the physiologic stress on the body
caused by surgical intervention.[3] While surgeons may implement individual ERP elements
in their practices, use of a standardized, integrated pathway, in which the various elements
are consistently implemented by a multidisciplinary care team, has increased in recent years.
ERP implementation has shown robust and consistent results in reducing length of stay and
complications in many adult surgical specialties.[4-6]

ERPs have also yielded beneficial results in pediatric surgical specialties. Pathways adapted
from that of adult colorectal surgeries have been implemented in children undergoing
elective colorectal surgery, resulting in decreased length of stay and opioid use.[7] Similar
results were also seen in a study of ERP implementation in 13 children who underwent
urologic reconstruction using a pathway adapted from adult ERAS® pathways. ERP
implementation in this cohort was associated with reduced length of stay, decreased
complication rates, and reduced post-operative opioid use compared to a historical cohort.[8]
Despite these encouraging preliminary results, adoption of ERPs in pediatric surgical
specialties has been slow. A survey of members of the American Pediatric Surgical
Association in 2016 noted that only 19.2% of pediatric surgeons had an active standardized
ERP at their institutions.[9] While studies of ERP implementation in pediatric surgery are
increasing, an understanding of applications of ERPs and barriers to pathway
implementation in pediatric urology, especially in bladder reconstructive cases where bowel
anastomoses are frequently performed, remain largely unknown.[10, 11]

The objective of this study was to assess the utilization of individual ERP elements and
standardized, integrated ERPs in pediatric urology in the United States, pediatric urologists’
willingness to implement specific, individual ERP elements in cases of bladder
reconstruction requiring bowel anastomoses and encountered or perceived potential barriers
to creation of standardized pathways. We hypothesized that utilization of standardized ERPs
in pediatric urology would be low, and lack of administrative support would be a common
barrier.

Materials and Methods

Ethical Approval

The study was submitted for review by the Institutional Review Board and was deemed
exempt (IRB number 2019-2351).
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Study Design

A survey designed iteratively by the authors, with representation from pediatric urology,
pediatric anesthesiology, and pediatric surgery, was distributed to pediatric urologists who
are members of the Societies for Pediatric Urology (SPU). The survey was administered
through REDCap, a secure, online data collection platform.[12] The anonymous survey
assessed the respondents’ familiarity with ERPs on a 4-point Likert scale (not familiar,
somewhat familiar, very familiar, and extremely familiar), where they learned about ERPs,
their experience with implementing standardized ERPs or individual ERP elements, and
encountered or perceived barriers with establishing a standardized ERP at their respective
institutions. The respondents were also surveyed regarding their willingness to implement
each of 24 individual ERP elements on a 5-point Likert scale (very unwilling, somewhat
unwilling, uncertain, somewhat willing, and very willing) using a case scenario of an 8-year-
old boy with neurogenic bladder and bowel scheduled to undergo bladder augmentation and
creation of a continent catheterizable stoma. Demographic data and details regarding the
respondent’s current pediatric urology practice were also obtained.

The survey was distributed from December 28, 2018 to March 28, 2019 via electronic mail
by the administrative office of the Societies for Pediatric Urology (SPU). To maximize the
response rate, two reminders were delivered during this time period.

Statistical Analysis

Results

Descriptive analysis was performed. Fisher’s exact test was performed to assess associations
between respondent demographics and overall ERP familiarity. All statistical analyses were
performed with Stata version 14 (StataCorp, College Station, TX) with significance set at
p<0.05.

The survey communication electronic mail was distributed to 714 SPU members, of whom
263 (37%) opened the message. One hundred and twenty-nine respondents (18% of the
surveyed cohort and 49% of those who opened the message) started the survey. Surveys
without responses (N=12) and those completed by pediatric urologists practicing outside of
the United States (N=4) were excluded from analysis. A total of 113 valid surveys (16%)
were included in the final analysis.

Demographics

Of the 113 survey respondents, 91 (81%) provided demographic data. Sixty-nine percent
were male; 66% completed a formal pediatric urologic fellowship prior to 2010 (Table 1).
One individual did not complete a formal pediatric urologic fellowship, and two were still in
fellowship. Fifty-eight percent of individuals work in an academic setting. Thirty percent of
respondents perform >5 bladder reconstruction cases a year.

ERP Familiarity

Sixty-one percent of respondents noted that they were somewhat or not familiar with ERP
(Supplemental Table 1). Respondents learned about ERP while in training (23%), in practice
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(38%), at conference/grand rounds (32%), through journal articles (37%), or from scientific
meetings (29%) (Supplemental Table 1). No association was found between demographic
factors and familiarity with ERP (Supplemental Table 2). There was also no association
between practice location, number of pediatric urologists in the practice, and number of
bladder reconstruction cases performed per year with ERP familiarity (Supplemental Table
2).

ERP Implementation

Twenty-six percent (29/112) of respondents have experience with implementing a
standardized ERP (Supplemental Table 1). Twenty-one percent (23/110) of respondents
noted that they have a standardized pediatric ERP while 37% (40/109) percent reported that
their adult urologic colleagues have a standardized ERP in place. Although only 26% of
respondents have a standardized pathway, 54% (60/111) reported that they are performing
ERP elements with or without standardization (Supplemental Table 1). Of those performing
ERP elements, 92% (55/60) reported on the types of surgeries in which they were
implementing ERP elements. These included robotic surgeries (45%), laparoscopic surgeries
(38%), bladder surgeries without bowel anastomoses (64%), bladder surgeries with bowel
anastomoses (80%), open kidney surgeries (47%), and open ureteral surgeries (45%).

Although only 54% of respondents reported performing ERP elements, when asked
specifically about individual ERP elements they are currently implementing, respondents
reported implementing a median of 4 of 7 pre-operative elements, 5 of 7 intra-operative, and
6 out of 10 post-operative elements, yielding a total of 15 of 24 elements (Table 2). Elements
that were not commonly implemented were pre-operative ERP counseling and carbohydrate
loading.

Barriers to Implementation

Of the 60 respondents who noted that they were currently implementing ERP elements, 15
(25%) had not attempted to institute standardized pathways, 24 (40%) noted no barriers to
standardization, 7 (12%) did not respond to this question, and 16 (27%) reported
experiencing barriers to standardization. The most common barriers encountered were
difficulty achieving consensus among pediatric urologic colleagues (62%) and lack of
administrative/leadership support (56%) (Table 3).

Of those who were not implementing elements of ERP (N=51) or who were implementing
elements of ERP without standardization (N=15), 56 (85%) individuals responded with what
they would perceive to be barriers to creating a standardized ERP at their respective
institutions. The most common perceived barriers were not enough familiarity with the
pathway (48%), difficulty maintaining compliance with an ERP (32%), and difficulty
achieving consensus among pediatric urologic colleagues to implement a standardized ERP
(30%) (Table 3).

Willingness to Implement

The respondents were asked to rate their willingness to perform each individual ERP
element in a case of an 8-year-old boy scheduled to undergo bladder augmentation with
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creation of a catheterizable channel. Over 90% of respondents were very willing or
somewhat willing to implement 15 of the 24 ERP elements (Figure 1). More than 10% of
respondents were uncertain, somewhat unwilling, or very unwilling to perform two pre-
operative elements (carbohydrate load and avoid additional bowel preparation), three intra-
operative elements (minimally invasive approach to procedure, thromboembolism
prophylaxis, and avoid routine nasogastric tube placement), and four post-operative elements
(post-operative gum chewing, early feeding, early discontinuation of intravenous fluids, and
management of hyperglycemia with insulin). Avoiding additional pre-operative bowel
preparation, performing pre-operative carbohydrate loading, encouragement of gum-
chewing post-operatively, and management of severe hyperglycemia with insulin were the
most controversial elements with over 20% of respondents indicating that they were
uncertain, somewhat unwilling, or very unwilling to implement them (Figure 1).

Discussion

While ERPs have become more widely utilized in adult surgical specialties,[5, 13, 14] their
role in pediatric surgical specialties and specifically in pediatric urology is still slowly being
defined.[10, 15] In accordance with our hypothesis and similar to findings of Short et a/. in
their study of standardized ERP utilization in pediatric colorectal surgery,[9] standardized
ERP implementation rates are low in pediatric urology. Only 26% of respondents reported
having standardized pathways at their institutions. Despite this, 54% of respondents report
implementing ERP elements with or without standardized pathways. Respondents reported a
median of 15 of 24 common elements implemented. Furthermore, over 90% of respondents
were very or somewhat willing to implement each of 15 of the 24 presented individual ERP
elements in the proposed case scenario. These results are promising and suggest interest
with ERPs within the field of pediatric urology in the United States.

Results of this study indicate that lack of familiarity with ERP is a potential barrier to
creating standardized pathways in pediatric urology. Sixty-one percent of survey respondents
stated that they were somewhat or not familiar with ERP. In recent years, ERP has become
more established in adult surgical practices, with guidelines statements released by the
ERAS® society that are specific to each surgical procedure.[16-18] Similar practices are
slowly rising in pediatric surgery with the recent release of guidelines for neonatal intestinal
surgery.[19] However, such guidelines are currently lacking in pediatric urology, which may
reflect the relative paucity of data on ERP application and unfamiliarity with ERP within the
field. This knowledge gap may be slowly overcome with active participation of pediatric
urologists in pediatric-specific ERP meetings, such as the World Congress in Pediatric
ERAS® which first took place in 2018, and with increasing data evaluating ERP application
and outcomes in pediatric urologic reconstruction.[8, 20] Increased education and discussion
of the applicability of ERPs would be instrumental in facilitating more widespread
implementation of standardized ERPs in pediatric urologic practices.

Inability to reach a consensus amongst pediatric colleagues to implement standardized ERPs
was another commonly perceived barrier noted by respondents. The adoption of ERPs may
require changes in practice, especially in cases of bladder augmentation, which may be
difficult for some surgeons to accept. A controversial element noted in this study was
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avoiding pre-operative bowel preparation in the case scenario of a child undergoing bladder
augmentation. Over 20% of respondents reported that they were uncertain, somewhat
unwilling, or very unwilling to implement this element despite the presence of previous
studies reporting relatively low complication rates and no additional benefit to bowel
preparation for children undergoing bladder augmentation.[21, 22] Buy-in from colleagues,
especially the primary reconstructive surgeons, is critical for successful ERP
implementation. Future high-quality studies demonstrating the outcomes of ERPs in
pediatric urology, such as among children undergoing urinary reconstruction, are needed to
help facilitate ERP adaption. More importantly, these studies are needed to refine ERPs to
offer the maximal benefit for children undergoing urologic procedures.

A significant barrier noted by those who have and have not implemented standardized
pathways was the lack of leadership/administrative support and a perceived barrier was
difficulty maintaining pathway compliance. These findings were similar to that found in
Vacek et al. in their evaluation of ERP implementation in practices performing pediatric
inflammatory bowel disease surgeries.[11] Successful standardized ERP implementation
requires the dedication of a multidisciplinary team with stakeholders in surgery, anesthesia,
nursing, physical therapy, and others.[3, 23] Pathway adherence and maintenance requires
regular monitoring and audits which can often be simplified with development of electronic
medical record dashboards and order sets. Communication and collaboration amongst
various fields are also critical.[24] These factors require strong leadership and administrative
support which may be difficult for institutions without these resources to accommodate.

These barriers may pose significant challenges for ERP implementation at centers that
infrequently perform bladder reconstruction procedures. In 2006, Lendvay et al. assessed
bladder augmentation rates in the United States utilizing the pediatric health information
system database and noted a mean annual per institution rate of 4 cases[25]. Schlomer et al.
noted a 25% decrease in bladder augmentation rates from 2000 to 2009. Based on these
studies, we may infer that bladder augmentation rates may be decreasing [26], which is also
reflected by our data in which 70% of our respondents reported performing fewer than 5
bladder reconstruction cases a year. The infrequency of these cases may make ERP
implementation and maintenance at low volume institutions difficult as care teams may need
constant reminders on pathway elements. Allocation of institutional resources to these
infrequent cases may also be limited. Collaboration with other surgical specialties with
established care pathways and dedicated personnel who may assist may be considered in
these cases.[3]

Despite these barriers, respondents still reported implementing a median of 15 of 24
individual ERP elements with or without standardized pathways in place. As ERP elements
are evidence-driven, many individual elements, such as use of pre-operative antibiotic
prophylaxis, optimizing underlying medical conditions, and early mobilization, are likely
already incorporated into routine medical care.[27, 28] Increased attention to opioid use in
pediatric peri-operative care and adoption of opioid-sparing pain regimens may have also
promoted opioid minimizing practices in current pediatric peri-operative care.[29, 30]
Advances in applications of regional anesthesia may have had a similar effect.[31] As
individual ERP elements are slowly incorporated into standard peri-operative care, we

J Pedliatr Urol. Author manuscript; available in PMC 2022 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Chanetal.

Page 8

suspect that ERP acceptance and creation of standardized pathways would increase in the
future.

Although ERP promotes practice changes, only one (2%) respondent believed that patients
would not benefit, and only 3 (5%) respondents expect resistance from patients or families.
These results suggest that most respondents believe that ERP may benefit patients to some
degree. Further data regarding the effects of ERPs and support in creating standardized
pathways, potentially as quality improvement endeavors, may promote ERP implementation.

This study has certain limitations. The survey response rate was low at 16% which was
lower than the 24% response rate reported by Short ef a/[9]. In part, this was due to the
fact that the survey was also inadvertently sent to senior members of the SPU who were
retired and nonactive despite the authors’ initial request to survey active members
only. As the survey was not designed to determine who was actively practicing, we were
unable to filter out responses from non-active members, even though these responses
are likely low. As such, the denominator of our response group was higher and resulted
in a lower response rate. Given the low response rate, however, the results may not be
interpreted as a complete representation of the SPU membership at large. Our results
may be more representative of sentiments of reconstructive than non-reconstructive surgeons
and may reflect more readiness for ERP adoption by these surgeons. Respondents were
primarily male and practiced in academic/university affiliated hospitals. The results of this
study may not be applicable to non-respondents who may have different demographic
profiles, different levels of familiarity with ERPs, and different degrees of willingness to
perform ERP elements. As the survey was anonymous, characteristics of non-responders
could not be characterized. Results are also not reflective of practices outside of the United
States. As ERPs originated in Europe, ERP implementation and acceptance are likely
different than that in the United States.[3] Further studies of ERP implementation in
pediatric surgical practices outside the United States would be beneficial for comparison.
Respondents did not report their specific institutions, meaning respondents may be clustered
at certain institutions that carry the same barriers to implementation of ERPs. Only one case
scenario was presented, preventing assessment of respondents’ willingness to implement
each ERP element in other case scenarios. Lastly, while reports of ERP implementation in
pediatric urology have mainly been in cases of bladder augmentation with bowel
anastomoses, this study reflects responses of institutions with ERPs in place for other
procedures, including robotic procedures or ureteral surgeries, which should be considered
when interpreting our results.

Nevertheless, the results of this survey offer some perspective on the implementation rate of
standardized ERPs in pediatric urology in the United States, barriers to standardization, and
respondents’ willingness to implement ERP elements. Results of this study highlight the
need for further education regarding ERPs to increase familiarity within the field. Ideally,
there is a need for multi-center, high-quality studies to help identify key ERP elements
specific to pediatric urologic procedures and bladder reconstruction that may help those
uncomfortable with changes in practice to consider ERP more strongly. Identification of
barriers is also helpful for institutions interested in implementing standardized ERPs seek
resources and guidance in overcoming these barriers.
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Conclusion

While familiarity with ERPs is low in pediatric urology, many are willing to implement a
majority of the elements. Leadership/administrative support and more widespread
knowledge of ERPs amongst pediatric urologists will be necessary to facilitate further ERP
implementation in pediatric urology in the United States.
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Figure 1.
Willingness to Implement ERP Elements
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Table 1.
Demographics
Gender (N=91)
Female 28 (31%)
Male 63 (69%)
Year completed fellowship (N=92)
Did not complete a formal pediatric urology fellowship | 1 (1%)
Before 1981 6 (6%)
1981-1990 11 (12%)
1991-2000 26 (28%)
2001-2010 18 (20%)
2011-2018 28 (30%)
Still in pediatric urology fellowship 2 (2%)
Practice Location (N=92)
Northeast 26 (28%)
Midwest 17 (18%)
South 21 (23%)
West 21 (23%)
Canada 1 (1%)
Other 6 (7%)
Practice Setting (N=92)*
Academic/University affiliated hospital 65 (58%)
Private Practice 14 (12%)
Community hospital 10 (9%)
Free standing pediatric hospital 25 (22%)
Other 2 (2%)
Number of pediatric urologists in practice (N=92)
1 13 (14%)
2 22 (24%)
3 14 (15%)
4 5 (5%)
5 7 (8%)
>5 31 (34%)
Number of bladder reconstruction cases a year (N=91)
None 12 (13%)
1-5 cases 52 (57%)
6-10 cases 16 (18%)
>10 cases 11 (12%)
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Table 2

Elements Currently Implemented (N=103)
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Preoperative

Preoperative counseling regarding ERP 25 (24%)
Carbohydrate load 14 (14%)
Avoid prolonged fasting 71 (69%)
Avoid additional bowel preparation 52 (50%)
Provide preoperative antibiotic prophylaxis 76 (74%)
Administer non-opiate preoperative analgesic medications 64 (62%)
Optimize underlying medical conditions 81 (78%)
None of the above 8 (7%)

Median (IQR) [range] preop elements implemented (out of 7)

4 (IQR 3-5) [range 0-7]

Mean (SD) preop elements implemented (out of 7)

3.7 (2.0)

Intraoperative

Use a standardized anesthesia protocol with use of regional anesthesia when possible 67 (65%)
Avoid excess drains 67 (65%)
Maintain intraoperative euvolemia and normothermia 73 (70%)
Minimize intraoperative opioid use 69 (67%)
Minimally invasive approach when able 74 (72%)
Prophylaxis against thromboembolism 51 (50%)
Avoid routine nasogastric tube use 66 (64%)
None of the above 5 (5%)

Median (IQR) [range] intraop elements implemented (out of 7)

5 (IQR 3-6) [range 0-7]

Mean (SD) preop elements implemented (out of 7) 4.0 (1.0)

Postoperative
Encourage post-operative gum chewing 19 (18%)
Implement early feeding (clears ad lib POD 0, regular diet POD 1) 71 (69%)
Have pharmacological medications available for nausea/vomiting prophylaxis as opposed to NGT (Patients 71 (69%)

may have NGT placed post op if refractory nausea/vomiting)
Implement early mobilization (out of bed POD 1) 90 (87%)
Use adjunctive pain medication (scheduled acetaminophen or NSAID for first 24 hours) 86 (84%)
Early discontinuation of 1V fluids by POD 2 if patient is tolerating oral intake 62 (60%)
Early drain (not foley or other bladder catheters) removal (by POD 4) 56 (54%)
Minimize opioids 87 (84%)
Use insulin to control severe hyperglycemia 14 (14%)
Provide perioperative nutritional optimization (screening or nutritional status evaluation) 27 (26%)
None of the above 4 (4%)

Median (IQR) [range] postop elements implemented (out of 10)

6 (IQR 4-7) [range 0-10]

Mean (SD) postop elements implemented (out of 10)

5.7 (2.4)
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Median (IQR) [range] total elements implemented (out of 24)
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15 (IQR 11-18) [range 0-24]

Mean (SD) elements implemented (out of 24)

14.0 (5.5)
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Table 3
Current and Potential Barriers (n=16)
Current Barriers for those with standardized pathways (n=16)
Lack of administrative/leadership support 9 (56%)
Lack of anesthesia support 5 (31%)
Difficulty achieving consensus among my pediatric urology colleagues to implement a standardized enhanced recovery 10 (62%)
pathway
Difficulty achieving consensus among my pediatric urology colleagues to implement any standardized pathways 6 (38%)
Resistance from patients or families 0
Difficulty initiating the enhanced recovery pathway 6 (38%)
Difficulty maintaining compliance with the enhanced recovery pathway 6 (38%)
Patients will not benefit 0
There is not enough familiarity with the pathway 6 (38%)
Other 2 (12%)
*Unable to achieve buy in from other surgical colleagues
*Patients cared for by hospitalists
Potential Barriers for those without standardized pathways (n=56)
Lack of administrative/leadership support 10 (18%)
Lack of anesthesia support 11 (20%)
Difficulty achieving consensus among my pediatric urology colleagues to implement a standardized enhanced recovery 17 (30%)
pathway
Difficulty achieving consensus among my pediatric urology colleagues to implement any standardized pathways 5 (9%)
Resistance from patients or families 3 (5%)
Difficulty initiating the enhanced recovery pathway 9 (16%)
Difficulty maintaining compliance with the enhanced recovery pathway 18 (32%)
Patients will not benefit 1 (2%)
There is not enough familiarity with the pathway 27 (48%)
Other 3 (5%)
*None

*Just implement key elements and not a pathway

*Don’t do enough cases to justify a pathway
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