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Abstract

Objective: This study aims to characterize current use, knowledge, and attitude toward ERAS protocols by academic craniofacial
surgeons.

Design: Craniofacial surgeons were provided with electronic surveys.

Setting: Electronic survey; Institutional tertiary surgeons.

Participants: 102 cleft palate surgeons surveyed and 3| completed the survey (30.4%).
Interventions: None.

Main Outcome Measures: Respondents rated their knowledge, use, and willingness to implement perioperative interventions mod-
eled after adult ERAS protocols.

Results: Majority (67.7%) rated they were knowledgeable about ERAS. However, 61.3% “never use” a standardized protocol for
cleft palate surgery. Only 3 ERAS elements are currently implemented by a majority of cleft surgeons: avoiding prolonged peri-
operative fasting (67.7%), using hypothermia prevention measures (74.2%), and minimizing use of opioids (62.5%). A large major-
ity of respondents noted they never administer bolus (71.0%) or infusion (80.6%) dosing of tranexamic acid; most of these
surgeons also indicated that administering tranexamic acid “would not be a valuable addition” (67.7% and 71.0%, respectively).
Short-acting sedatives are used by 12.9% and by 16.1% of surgeons in all patients during extubation and postoperative recovery,
respectively. By contrast, 22.6% never use such agents during extubation and 48.4% never use it during postoperative recovery.
Overall, 67.7% of respondents replied that they would be willing to implement an ERAS protocol for cleft palate repair.

Conclusions: Many respondents report using interventions compatible with an ERAS approach and the majority are willing to
implement an ERAS protocol for cleft palate repair.
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Introduction

Enhanced Recovery After Surgery (ERAS) protocols improve ' School of Medicine, University of California Irvine, Orange, CA, USA
perioperative care for surgical patients by maintaining homeo-  ?Department of Plastic Surgery, University of California Irvine, Orange, CA,
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cost."? General principles of ERAS include perioperative Corresponding Author:

patient education, reduced preoperative fasting, minimizing
perioperative opioid analgesia, minimally invasive techniques,
early postoperative feeding and mobilization, minimizing use
of catheters and drains, and auditing patient outcomes.’
ERAS protocols designed for specific procedures have been
successfully implemented for adult patients with evidence of
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significant decrease in postoperative complications, length of
stay (LOS), and overall cost.>~

While ERAS protocols are well established for adult surgi-
cal procedures, their use in pediatric surgery is far more
limited. As ERAS protocols were originally intended for
adults, not all elements are useful or practical in the pediatric
population. In response to increased interest in enhanced
recovery for pediatric surgery, an expert panel comprised of
pediatric surgeons, pediatric anesthesiologists, pediatric gas-
troenterologists, patient representatives, and nurse practitioners
reviewed adult ERAS elements and selected 19 key elements
that would be appropriate for children.® Thus far, existing
reports suggest that enhanced recovery programs in children
significantly improve clinical outcomes, patient/family satis-
faction, and cost-effectiveness.”® Many individual elements
included in ERAS protocols are regularly utilized by pediatric
surgeons outside of the context of a standardized protocol.®

Cleft palate repair involves meticulous repositioning of palatal
tissues and velar musculature to repair the defect and begin restor-
ing normal speech. Cleft palate repair could be a particularly useful
context for implementation of a pediatric ERAS protocol because
decreasing strain on the soft palate muscle repair can improve
healing and protect its integrity, perhaps impacting future speech
outcomes. The focus of this study is on the consensus and applica-
bility of ERAS elements for primary cleft palate repair, as well as
cleft palate surgeons’ familiarity and willingness to implement an
enhanced recovery program in their individual practices. The
purpose of this study, therefore, is to evaluate opinions and atti-
tudes of academic cleft surgeons regarding implementation of
ERAS elements for primary palatoplasty. We aimed to ascertain
interest and obstacles for widespread implementation as well as
inform our own cleft palate ERAS protocol.

Methods

A closed-ended survey was created and administered electron-
ically through REDCap, a secure data collection and analysis
application.” Survey data were collected and managed via
REDCap electronic data capture tools and this study was
deemed exempt for review by our institution’s review board.

The survey’s purpose and link were electronically mailed by
the senior author to all 102 cleft/craniofacial surgeons practicing
cleft surgery at an academic plastic surgery division/department
in the United States. Demographic information was collected
regarding primary area of practice, number of annual cleft
palate repairs, number of cleft palate repairs performed in the
previous year, and years of practice. Respondents were asked
if they currently use a standardized ERAS protocol for cleft
palate repair. To assess surgeons’ ERAS knowledge, respon-
dents were asked to rate their overall knowledge of ERAS pro-
tocols and if implementing a protocol for cleft palate surgery
would be a valuable addition to their clinical practice.

ERAS elements were selected from our own hypotheses and
elements previously identified as pertinent for pediatric surgery
in the literature.® Several elements in the literature were not
applicable to cleft palate repair: avoiding placement of

nasogastric tube, no intraperitoneal or perianastomotic drains,
early mobilization, early removal of urinary catheters, mini-
mally invasive technique, and prevention of postoperative
ileus. Given our infant patient population, early mobilization
and early removal of urinary catheters were not applicable. A
number of ERAS elements identified from the literature were
developed in the context of surgery for the treatment of inflam-
matory bowel disease; therefore, those elements related spe-
cific to postoperative bowel management were excluded
from our survey. Other ERAS elements from the literature
that were either already standard of care or not pertinent for
this age group included preoperative ERAS education, optimi-
zation of medical comorbidities, pre-incision antibiotic pro-
phylaxis, and venous thromboembolism prophylaxis. In
place of the intraoperative element “standard anesthetic proto-
col,” intraoperative and postoperative use of short-acting anes-
thetics, such as dexmedetomidine (DEX), was incorporated
due to its sympatholytic effects and lack of respiratory depres-
sive effects. Intraoperative infusion and bolus of tranexamic
acid (TXA) were included as elements in the survey due to
its antifibrinolytic and anti-inflammatory effects. All 12 ele-
ments included in the survey are listed in Tables 1 and 2.

Surgeons were queried regarding their use and familiarity
with each element and if the element would be a valuable addi-
tion to their practice. Usage was rated on a 4-point scale: 1 rep-
resenting “I use this element with all patients,” 2 representing “I
use this element with most, but not all, patients,” 3 representing
“Tuse this element with some, but not most, patients,” and 4 rep-
resenting “I never use this element.” Knowledge about each
ERAS element was rated on a 4-point scale: 1 representing
“very knowledgeable about,” 2 representing ‘“knowledgeable
about,” 3 representing “somewhat knowledgeable about,” and
4 representing “not knowledgeable about.” Respondents were
also asked to indicate whether each element would be a valuable
addition to their practice. Lastly, the final question provided the
opportunity for participants to describe any interventions they
use to enhance recovery after surgery that were not included
in the survey or provide additional comments.

Descriptive and inferential statistics were generated using
REDCap and Microsoft Excel. Individual surgeon demograph-
ics were categorized into groups where appropriate. ANOVA
one-way tests were used to assess possible associations
between surgeon demographics (years in practice, practice
composition, number of annual cleft palates repaired, number
repaired in past year) and surgeons’ use, knowledge, and will-
ingness to implement ERAS elements.

Results

Of the 102 academic cleft palate surgeons surveyed, 31 com-
pleted the survey (30.4% response rate). Length of practice
varied but 74.2% of respondents described their primary prac-
tice as pediatric craniofacial surgery (Table 3). 51.6% repair
more than 20 cleft palates annually and 53.1% repaired more
than 20 cleft palates the prior year. A majority (67.7%) rated
they are “very knowledgeable about,” ‘“knowledgeable
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Table I. Surgeon Use of Each Individual Enhanced Recovery After Surgery (ERAS) Element in Cleft Palate Repair.

ERAS elements: current use All patients Most patients ~ Some patients Never
Preoperative
Nutritional screening 10 (32.2%) 6 (19.4%) 3 (9.7%) 12 (38.7%)
Avoid prolonged perioperative fasting 21 (67.7%) 2 (6.5%) 2 (6.5%) 6 (19.4%)
Administer non-opioid analgesia 10 (32.3%) 9 (29.0%) 8 (25.8%) 4 (12.9%)
Intraoperative
Use hypothermia prevention measures 23 (74.2%) 2 (6.5%) 0 (0%) 6 (19.4%)
Use standardized protocol for maintaining normovolemia 14 (45.2%) 9 (29.0%) 4 (12.9%) 4 (12.9%)
Apply a multi-modal approach to post-operative nausea and vomiting 14 (45.2%) I'l (35.5%) 3 (9.7%) 3(9.7%)
Use short-acting anesthetic agents 4 (12.9%) 9 (29.0%) Il (35.5%) 7 (22.6%)
Administer a bolus of tranexamic acid I (3.2%) 3 (9.7%) 5 (16.1%) 22 (71.0%)
Administer infusion dosing of tranexamic acid I (3.2%) 3 (9.7%) 2 (6.5%) 25 (80.6%)
Postoperative
Use short-acting anesthetic agents 5 (16.1%) 3 (9.7%) 8 (25.8%) 15 (48.4%)
Use goal directed fluid therapy model or zero fluid balance model to guide 6 (19.4%) 5 (16.1%) 5 (16.1%) 15 (48.4%)
postoperative fluid management
Minimize use of opioids for postoperative pain control 18 (62.5%) 3(9.7%) 10 (32.2%) 0 (0%)
Audit or review information on compliance and patient outcomes 9 (29.0%) I (3.2%) | (3.2%) 20 (64.5%)

about,” or “somewhat knowledgeable about” ERAS protocols
in general. However, 61.3% “never use” a standardized ERAS
protocol for cleft palate surgery. Overall, 68.8% indicated that
a standardized ERAS protocol for cleft palate repair would be a
valuable addition to their practice.

Tables 1 and 2 provide a summary of the respondents’
answers regarding each of the 12 ERAS elements surveyed.
Three ERAS elements are currently used by a majority of sur-
geons for all patients: avoiding prolonged perioperative
fasting (67.7%), using hypothermia prevention measures
(74.2%), and minimizing use of opioids for postoperative pain
control (62.5%). When surveyed about maintaining normovole-
mia and a multimodal approach to reducing post-operative
nausea/vomiting, 46.9% reported using a standardized protocol
with all patients but the vast majority rated that protocols for
these elements would be a valuable addition to their clinical
practice (84.4% and 90.6%, respectively). A large majority of
respondents noted they never administer bolus (71.0%) or infu-
sion (80.6%) dosing of TXA; most of these surgeons also indi-
cated that administering bolus or infusion dosing of TXA
“would not be a valuable addition to [their] practice” (67.7%
and 71.0%, respectively). Short-acting sedatives such as DEX
are used by 12.9% of surgeons for all patients during extubation
and by 16.1% of surgeons for all patients during postoperative
recovery. By contrast, 22.6% never use such agents during extu-
bation and 48.4% never use it during postoperative recovery.
More than half of survey takers (64.5%) do not audit informa-
tion on patient outcomes but 83.9% stated that conducting
such audits would be a “valuable addition to their practice.”

Practice composition, years in practice, annual frequency of
cleft palate repair, and frequency of cleft palates repaired in the
past year were analyzed to assess association with respondents’
use, knowledge, and willingness to implement a standardized
ERAS protocol as well as each individual ERAS element.
Practice composition was categorized as either pediatric

craniofacial surgery, pediatric and adult craniofacial surgery, or
general plastic surgery. Years in practice were categorized into
6 groups: less than 5 years, 5 to 9 years, 10 to 14 years, 15 to
19 years, 20 to 24 years, and 25 or more years. Annual
number of cleft palate repairs and number performed in the last
year were organized into 4 groups: less than 5, 5 to 10, 11 to
20, and greater than 20. On one-way ANOVA, there was no
association identified between practice composition (F'=0.90,
P=.44), years in practice (F=1.56, P=.17), or annual fre-
quency of cleft palates repaired (F=0.41, P=.65) and use,
knowledge, or willingness to implement ERAS elements. For
number of cleft palate repairs performed in the last year, initial
one-way ANOVA demonstrated a significant difference (F=
5.48, P=.001). However, an outlier group was identified (n=
1 for surgeon performing less than 5 cleft palate repairs in the
past year). When re-grouping this outlier, there was no significant
difference between or within groups (F=0.36, P=.70).

The final questions in our survey solicited additional aspects
of care that should be considered for a cleft palate ERAS pro-
tocol and provided an opportunity for additional commentary.
Suggested additional ERAS components included gabapentin
administration pre- and post-operatively, bupivacaine nerve
blocks, early removal of any tongue traction suture, and fre-
quent breaks of the Dingman oral retractor during the proce-
dure. One respondent reported that there is no established
protocol implemented at their institution for pediatric patients,
but they are attempting to adapt it for the procedure. There was
some skepticism about the necessity of the ERAS protocol and
the utility of the survey. A few themes surfaced from the final
question and are outlined in Table 4.

Discussion

Although numerous ERAS studies have demonstrated signifi-
cant improvements in perioperative care for various surgical
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Table 2. Responses to Whether Individual Enhanced Recovery After Surgery (ERAS) Elements Would be a Valuable Addition for Cleft Palate

Repair.

ERAS elements: valuable addition to practice Yes No
Preoperative

Nutritional screening 10 (62.5%) 6 (37.5%)
Avoid prolonged perioperative fasting 12 (75.0%) 4 (25.0%)
Administer non-opioid analgesia 13 (81.3%) 3 (18.8%)
Intraoperative

Use hypothermia prevention measures 12 (75.0%) 4 (25.0%)
Use standardized protocol for maintaining normovolemia Il (68.8%) 5 (31.3%)
Apply a multi-modal approach to post-operative nausea and vomiting 13 (81.3%) 3 (18.8%)
Use short-acting anesthetic agents 12 (75.0%) 4 (25.0%)
Administer a bolus of tranexamic acid 3 (18.8%) 13 (81.3%)
Administer infusion dosing of tranexamic acid 3 (18.8%) 13 (81.3%)
Postoperative

Use short-acting anesthetic agents 7 (43.8%) 9 (56.3%)
Use goal directed fluid therapy model or zero fluid balance model to guide postoperative fluid management 9 (56.3%) 7 (43.8%)
Minimize use of opioids for postoperative pain control 13 (81.3%) 3 (18.8%)
Audit or review information on compliance and patient outcomes 12 (75.0%) 4 (25.0%)

procedures in adults, evaluation of ERAS protocols in the pedi-
atric literature is far more limited. In the past, there have been
concerns that adult enhanced recovery elements may not
pertain to children or may necessitate modification to better
address the unique needs of pediatric patients. Despite this
prior hesitation, 68.8% of survey respondents indicated they
would be willing to implement an ERAS protocol and 31.3%
already use a standardized protocol for cleft palate surgery.
When asked about individual elements, a majority
(56.3%-81.3%) of respondents indicated that they would be
willing to implement 9 of the 12 ERAS elements surveyed.
These elements consist of (1) nutritional screening, (2) avoiding
prolonged perioperative fasting, (3) administering preoperative
nonopioid analgesia, (4) using hypothermia prevention mea-
sures, (5) using a standardized protocol for maintaining normo-
volemia, (6) applying a multi-modal approach to postoperative
nausea and vomiting, (7) using short-acting anesthetic agents
(such as DEX) intraoperatively, (8) using goal directed fluid
therapy model to guide postoperative management, and (9)
audit information on compliance and patient outcomes. The
remaining 3 elements were less accepted, indicating surgeon
hesitation about their use in children or for cleft palate repair.
The following 3 ERAS elements were less accepted: (1)
administering an intraoperative bolus of TXA, (2) administer-
ing an intraoperative infusion of TXA, and (3) using short-
acting anesthetic agents (such as DEX) postoperatively.
71.0% and 80.6% of respondents never use a bolus or infusion
of TXA intraoperatively during cleft palate repair.
Additionally, 81.3% indicated that a bolus or infusion of
TXA would not be a valuable addition to their practice. TXA
is an antifibrinolytic agent which functions by competitively
inhibiting the conversion of plasminogen to plasmin, therefore
preventing degradation of fibrin clots by plasmin.'®
Additionally, TXA has anti-inflammatory effects: plasmin acti-
vates and upregulates an inflammatory cascade by activating

proinflammatory cells and gene expression.'! TXA’s utility
in plastic surgery is well-documented. It reduces postoperative
blood loss and risk of hematoma, thereby reducing hospital
LOS and need for postoperative blood transfusion.'® A postop-
erative hematoma after cleft palate repair can lead to a return to
the operating room, wound dehiscence, infection, and/or atyp-
ical scarring.'® TXA’s use across all surgical specialties is
increasing significantly. It has been shown to reduce blood
loss in trauma surgery,'* oral surgery,'® cardiac surgery,'
hepatic surgery,'* and has been shown to minimize pain and
reduce drain output in orthopedic surgery.'> Adverse events
such as thromboembolic events secondary to TXA are uncom-
mon,11 but use has been associated with nausea, vomiting, and
diarrhea.'® These side effects need to be considered carefully
prior to inclusion in an ERAS protocol and patients should
be monitored for such symptoms throughout the perioperative
period. Still, due to TXA’s antifibrinolytic and anti-
inflammatory properties, as well as its promising data across
most surgical specialties, it is an attractive element to include
in an ERAS protocol for cleft palate repair.

Postoperative DEX use was the other less-adopted element in
our survey. 48.4% of respondents never use it postoperatively
and 56.3% of respondents rated that it would not be a valuable
addition to their practice. Interestingly, however, 12.9% of
survey respondents indicated they utilize it for all cleft palate
repairs during extubation and 16.1% stated they utilize it
during postoperative recovery. DEX is a highly selective a,.
-adrenergic agonist that inhibits release of norepinephrine,
thereby inhibiting sympathetic activity and providing analgesia.
With its short half-life and lack of respiratory depression, it is a
preferred sedative in the post-anesthesia care unit (PACU). The
most common perioperative complication of primary cleft palate
repair is respiratory in nature,'® representing a potentially useful
context for DEX utilization. DEX has been shown to ameliorate
postoperative cognitive dysfunction'” and be more effective
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Table 3. Surgeon Demographics, Practice Composition, and Use,
Knowledge, and Willingness to Implement a Standardized Enhanced
Recovery After Surgery (ERAS) Protocol.

Primary area of practice

General plastic surgery 5 (15.6%)
Pediatric craniofacial surgery 24 (75.0%)
Other 3 (9.4%)
Annual number of cleft palate repairs

Less than 5 0 (0%)
5-10 4 (12.5%)
11-20 Il (34.4%)
Greater than 20 17 (53.1%)
Number of cleft palate repairs performed in the last year

Less than 5 I (3.1%)
5-10 4 (12.5%)
10-20 10 (31.3%)
Greater than 20 17 (53.1%)
Years in practice

Less than 5 9 (28.1%)
5-9 5 (15.6%)
10-14 6 (18.8%)
I5-19 5 (15.6%)
20-24 6 (18.8%)
Greater than 25 I (3.1%)
Current standardized ERAS protocol use

Use with all patients 10 (31.3%)
Use with most, but not all, patients 2 (6.3%)
Use with some, but not most, patients I 3.1%)
Never use this element 19 (59.4%)
Knowledge of standardized ERAS protocol

Very knowledgeable 10 (31.3%)
Knowledgeable 3 (9.4%)
Somewhat knowledgeable 9 (28.1%)
Not knowledgeable 10 (31.3%)

ERAS standardized protocol would be a valuable addition to practice
Yes 22 (68.8%)
No 10 31.3%)

than propofol in treating emergence delirium in the postanes-
thetic stage of pediatric patients.'® Tt has also been associated
with lower pain scores, decreased opiate use, and shorter hospi-
tal LOS in children who underwent decompression of a Chiari
malformation.'® One potential limitation of using DEX is its
higher cost compared to opioid analgesics, as the average
daily drug cost of DEX is $452 compared to $230 for propofol
or $126.30 for midazolam.?® But, it is possible that in the future
the price of DEX will mimic the trajectory of midazolam, a his-
torically costly drug but now is the favored benzodiazepine for
ICU sedation at generic pricing.?' Because of its numerous ben-
efits, DEX is an attractive element to include in an ERAS proto-
col for cleft palate repair. With its frequent utilization in a subset
of respondents, it is possible that further familiarity and study of
using DEX might increase usage among craniofacial surgeons
during cleft palate repair.

This survey is a first step in developing an ERAS protocol
specific to cleft palate repair. As mentioned previously, a cleft
palate repair poses a unique opportunity for further

Table 4. Themes That Arose From the Open-Ended Question With
Associated Quotations From Respondents.

Theme Associated comments

Skepticism of ERAS
necessity

“It’s just a cleft palate. If your fistula or
complication rate is too high, maybe you
should find another way to make a
living.”

“We don’t formally use it but are trying to
employ it. We use it for adults but hasn’t
been adopted fully for the peds
population (the preop NPO
instructions)”

“...The way the questions are framed |
think you are going to generate a lot of
“noise” and internally inconsistent
results. It’s also unclear what the
usefulness of the granularity of these
questions is, as endeavors to promote it
should cover all the elements of ERAS.”

Current ERAS
implementation

Criticism of survey
format

optimization. While many procedures benefit from a standard-
ized enhanced recovery program, reducing crying and strain on
a fresh cleft palate repair make this procedure a particularly
powerful context in which to consider application of a stan-
dardized ERAS protocol. Primary palatoplasty has a perioper-
ative complication rate of 2.8%, 30-day fistula rate of 0.5%,
and readmission rate of 1.9%.'® While these are relatively
low complication rates, we hypothesize that perioperative opti-
mization could improve longer-term speech outcomes in the
setting of cleft palate repair. Our findings provide a starting
point for pilot studies examining enhanced recovery from
cleft palate repair. We used these results to formalize an
ERAS protocol for cleft palate repairs at our children’s hospi-
tal. This was designed in consultation with our anesthesia and
nursing colleagues to ensure smooth implementation during
the entire perioperative period. Our protocol includes the 9 ele-
ments designated by a majority of respondents as a valuable
addition to their practice as well as the use of TXA and DEX
(Table 5). We are prospectively studying perioperative and
future speech outcomes in this cohort. To date, 24 patients
have undergone palatoplasty in compliance with our ERAS
protocol; none had a short-term symptom or complication
related to use of TXA or DEX.

While ERAS protocols specific to the pediatric population
are increasing in the literature,>*** obstacles to widespread
implementation are likely. With 31.3% of respondents indicat-
ing they were “not knowledgeable” with enhanced recovery
programs prior to this survey, further education is needed
even among academic surgeons. Additionally, there was
some skepticism raised by survey respondents about the neces-
sity of an ERAS protocol for cleft palate repair in the absence
of high complication rates. In addition to education, therefore,
a belief in continual quality improvement is also required for
ERAS adoption. However, procedure-specific, pediatric
ERAS protocols are becoming more frequent, with recent



1310

The Cleft Palate-Craniofacial Journal 60(10)

Table 5. Proposed ERAS Protocol for Cleft Palate Repair.

Preoperative: before incision
Administer antibiotic
Decadron 0.5 mg/kg X |
Tranexamic acid (TXA) 30 mg/kg bolus X |
Intraoperative: After incision, prior to final closure
Tranexamic acid (TXA) 10 mg/kg/h
Minimize narcotic analgesia
Extubation: after final closure, prior to extubation
IV Acetaminophen |5 mg/kg X |
Dexmedetomidine bolus titrated to effect and begin drip at
| mcg/kg/h
Minimize narcotic analgesia
PACU: after OR, prior to transfer to floor
Continue dexmedetomidine drip X | h (at least):
* Titrate drip to SBS score of 0, increasing dose by 0.25 mcg/kg/
h ql5 min
* Remain on drip for | h after reaching SBS score of 0
* Wean drip to off by decreasing dose by half q20 min to
0.5 mcg/kg/h, remain at 0.5 mcg/kg/h for 20 min then
discontinue drip
* Once drip is off, patient remains in PACU for 20 min prior to
transfer to the floor
Start IV Toradol 0.5 mg/kg q8 h X 3 doses, first dose in PACU
Discontinue TXA | h after arrival to PACU
Minimize narcotic analgesia
Euvolemia
Clear liquid or breast milk diet once tongue stitch is removed
Floor: after PACU, prior to discharge
Complete IV Toradol 0.5 mg/kg q8 h x 3 doses total
PO Acetaminophen ATC starting 6 h after intubation
Minimize narcotic analgesia
Euvolemia
Full liquid diet

publications drawing attention to the potential for quality
improvement in this age group.**° One significant obstacle
to successful implementation of an ERAS protocol is the
necessity of multidisciplinary buy-in. Administrators, anesthe-
sia providers, nurses, and surgeons must work together to
develop, support, and continually better such protocols to opti-
mize patient results. In our practice, we have facilitated this
cooperation by soliciting feedback from all stakeholders
(preop nurses, anesthesia, PACU nurses, floor nurses, and
parents). Regularly scheduled interdisciplinary meetings are
useful for reviewing the protocol, addressing concerns, and
monitoring study progress.

It should be acknowledged that most of the individual inter-
ventions incorporated in an enhanced recovery pathway are
well-established in the pediatric setting. There are many
studies demonstrating the safety and efficacy of these individual
ERAS elements in children.”?’! As survey responses showed,
some surgeons are already safely utilizing a standardized proto-
col or specific ERAS elements. Next steps involve efforts to
increase awareness of literature regarding pediatric ERAS com-
ponents and ways to ease implementation to develop a

standardized approach to cleft palate repair. Evidence demon-
strating the benefits of standardized care have been well-
documented in the literature.** Since adult ERAS procedures
have demonstrated decreased LOS, decreased total
procedure-related morbidity,>® decreased post-operative pain
scores, and decreased complication rates,** the potential in the
pediatric population is extremely promising. The perioperative
period is an emotionally challenging time for families, who
often report feeling unprepared for surgery, postoperative
pain, and recovery.”> An ERAS protocol can significantly
improve patient care and the family’s overall perioperative
experience.

Our study has notable limitations. Our survey response rate
was 30.4%, and those who did not complete the survey may
differ in their use, knowledge, and willingness to implement
ERAS elements. The study’s response rate is comparable to
APSA survey results that have been published.*®*” Surveys
are prone to self-selection bias, and it is possible that the respon-
dents who were willing to participate in the survey are more
knowledgeable or open to ERAS protocols. Our survey targeted
only academic craniofacial surgeons, but the demographics of
respondents were heterogeneous with varying years of practice,
number of cleft palate repairs performed, and status of current
ERAS adoption for cleft palate repair. Therefore, this sample
might accurately represent the practice of academic craniofacial
surgeons who treat cleft palate across the country. Another lim-
itation is that some surgeons might not be aware of all the med-
ications administered during palatoplasty, thereby limiting
survey responses. Our survey did inquire if the surgeon or the
anesthesia team administers the ERAS elements to prompt
respondents to consider the role of their anesthesiologists. The
survey also asks about the respondents’ knowledge of adminis-
tration of each element and has an open response section at the
end where they could indicate any uncertainty. Finally, with any
survey, responses are subject to recall bias. It should be consid-
ered that respondents could have completed the survey with a
particular case in mind instead of considering their institution
or group’s practice. However, if focused on a particular case,
the case could have had a good or bad outcome and responses
may have been affected by such experience.

Conclusions

Many respondents report using interventions which are consis-
tent with an ERAS approach to perioperative care, and the
majority would be willing to implement a standardized
ERAS protocol for cleft palate repair. Use of TXA and DEX
was uncommon and unlikely to be quickly adopted.
Prospective studies are underway to evaluate perioperative
and speech outcomes after interdisciplinary adoption of an
ERAS protocol for cleft palate repair.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.



Grabar et al

1311

Funding

The authors received no financial support for the research, authorship,
and/or publication of this article.

ORCID iD

Christina Grabar

https:/orcid.org/0000-0001-5673-1070

References

1.

10.

11.

12.

13.

Kehlet H. Multimodal approach to control postoperative patho-
physiology and rehabilitation. Br J Anaesth. 1997;78(5):606-
617. doi:10.1093/bja/78.5.606.

. Varadhan KK, Neal KR, Dejong CH, Fearon KC, Ljungqvist O,

Lobo DN. The enhanced recovery after surgery (ERAS) pathway
for patients undergoing major elective open colorectal surgery: a
meta-analysis of randomized controlled trials. Clin Nutr.
2010;29(4):434-440. doi:10.1016/j.clnu.2010.01.004.

. Kehlet H, Wilmore DW. Evidence-based surgical care and the

evolution of fast-track surgery. Ann Surg. 2008;248(2):189-198.
doi:10.1097/SLA.0b013e31817f2cla.

. Kagedan DJ, Ahmed M, Devitt KS, Wei AC. Enhanced recovery

after pancreatic surgery: a systematic review of the evidence.
HPB (Oxford). 2015;17(1):11-16. doi:10.1111/hpb.12265.

. Tang J, Humes DJ, Gemmil E, Welch NT, Parsons SL, Catton JA.

Reduction in length of stay for patients undergoing oesophageal
and gastric resections with implementation of enhanced recovery
packages. Ann R Coll Surg Engl. 2013;95(5):323-328. doi:10.
1308/003588413X13629960046039.

. Short HL, Taylor N, Piper K, Raval MV. Appropriateness of a

pediatric-specific enhanced recovery protocol using a modified
Delphi process and multidisciplinary expert panel. J Pediatr
Surg. 2018;53(4):592-598. doi:10.1016/j.jpedsurg.2017.09.008.

. Ljungqvist O, Scott M, Fearon KC. Enhanced recovery after

surgery: a review. JAMA Surg. 2017;152(3):292-298. doi:10.
1001/jamasurg.2016.4952.

. Heiss KF, Raval MV. Patient engagement to enhance recovery for

children undergoing surgery. Semin Pediatr Surg. 2018;27(2):86-
91. doi:10.1053/j.sempedsurg.2018.02.005.

. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG.

Research electronic data capture (REDCap)--a metadata-driven
methodology and workflow process for providing translational
research informatics support. J Biomed Inform. 2009;42(2):377-
381. doi:10.1016/5.jb1.2008.08.010.

Weissler JM, Banuelos J, Jacobson SR, Manrique OJ, Nguyen MT,
Harless CA, Tran NV, Martinez-Jorge J. Intravenous tranexamic
acid in implant-based breast reconstruction safely reduces hema-
toma without thromboembolic events. Plast Reconstr Surg.
2020;146(2):238-245. doi:10.1097/PRS.0000000000006967.
WuB,LuY, YuY, Yue H, Wang J, Chong Y, Cui W. Effect of
tranexamic acid on the prognosis of patients with traumatic brain
injury undergoing craniotomy: study protocol for a randomised
controlled trial. BMJ Open. 2021;11(11):e049839. Published
2021 Nov 25. doi:10.1136/bmjopen-2021-049839.

Oliveira JAA, Brito GCC, Bezerra FMP, Carvalho CA, Alencar JB,
Ibiapina RCP. The use of antifibrinolytics in hip trauma surgery in a
public health system: a prospective study. Acta Ortop Bras.
2021;29(6):304-307. doi:10.1590/1413-785220212906244502.
Dunn CJ, Goa KL. Tranexamic acid: a review of its use in surgery
and other indications. Drugs. 1999;57(6):1005-1032. doi:10.
2165/00003495-199957060-00017.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Koh A, Adiamah A, Gomez D, Sanyal S. Safety and efficacy of
tranexamic acid to minimise perioperative bleeding in hepatic
surgery: a systematic review and meta-analysis. World J Surg.
2022;46(2):441-449. doi:10.1007/s00268-021-06355-2.

Johns WL, Walley KC, Hammoud S, Gonzalez TA, Ciccotti MG,
Patel NK. Tranexamic acid in anterior cruciate ligament recon-
struction: a systematic review and meta-analysis. Am J Sports
Med. 2021;49(14):4030-4041. doi:10.1177/0363546521988943.
Paine KM, Paliga JT, Tahiri Y, Fischer JP, Wes AM, Wink JD,
Gelder CA, Taylor JA. An assessment of 30-day complications
in primary cleft palate repair: a review of the 2012 ACS NSQIP
pediatric. Cleft Palate Craniofac J. 2016;53(3):357-362. doi:10.
1597/14-193.

. LiJ, Yin Q, Xun X, He J, Yu D, Wang Z, Rong J. The effect of

intraoperative dexmedetomidine on cognitive dysfunction after
surgery: a updated meta-analysis. J Cardiothorac Surg. 2021;16(1):
351. Published 2021 Dec 14. doi:10.1186/s13019-021-01736-z.
Han X, Sun X, Liu X, Wang Q. Single bolus dexmedetomidine
versus propofol for treatment of pediatric emergence delirium fol-
lowing general anesthesia. Paediatr Anaesth. 2022;32(3):446-
451. doi:10.1111/pan.14381.

Cater DT, Rogerson CM, Hobson MJ, Ackerman LL, Rowan
CM. The association of postoperative dexmedetomidine with
pain, opiate utilization, and hospital length of stay in children
post-Chiari malformation decompression [published online
ahead of print, 2021 Dec 10]. J Neurosurg Pediatr. 2021:1-7.
doi:10.3171/2021.10.PEDS21291.

Dexmedetomidine for Sedation in the ICU or PICU: A Review of
Cost-Effectiveness and Guidelines [Internet]. Ottawa (ON):
Canadian Agency for Drugs and Technologies in Health; 2014
Dec 17. APPENDIX 1, COST COMPARISON OF ICU
SEDATIVES. https:/www.ncbi.nlm.nih.gov/books/NBK268691/
Szumita PM, Baroletti SA, Anger KE, Wechsler ME. Sedation
and analgesia in the intensive care unit: evaluating the role of dex-
medetomidine. Am J Health Syst Pharm. 2007;64(1):37-44.
doi:10.2146/ajhp050508.

Dagorno C, Montalva L, Ali L, Brustia R, Paye-Jaquen A, Pio L,
Bonnard A. Enhancing recovery after minimally invasive surgery
in children: a systematic review of the literature and meta-
analysis. J Pediatr Surg. 2021;56(12):2157-2164. doi:10.1016/j.
jpedsurg.2021.04.004.

Arena S, Di Fabrizio D, Impellizzeri P, Gandullia P, Mattioli G,
Romeo C. Enhanced recovery after gastrointestinal surgery
(ERAS) in pediatric patients: a systematic review and meta-
analysis. J Gastrointest Surg. 2021;25(11):2976-2988. doi:10.
1007/s11605-021-05053-7.

Yeh A, Butler G, Strotmeyer S, Austin K, Visoiu M, Cladis F,
Malek M. ERAS Protocol for pediatric laparoscopic cholecystec-
tomy promotes safe and early discharge. J Pediatr Surg.
2020;55(1):96-100. doi:10.1016/j.jpedsurg.2019.09.053.
Wharton K, Chun Y, Hunsberger J, Jelin E, Garcia A, Stewart D.
Successful use of an enhanced recovery after surgery (ERAS)
pathway to improve outcomes following the Nuss procedure for
pectus excavatum. J Pediatr Surg. 2020;55(6):1065-1071.
doi:10.1016/j.jpedsurg.2020.02.049.

Derderian SC, Rove KO. Enhanced recovery after surgery among
adolescents undergoing bariatric surgery. Semin Pediatr Surg.
2020;29(1):150885. doi:10.1016/j.sempedsurg.2020.150885.
Patel RI, Verghese ST, Hannallah RS, Aregawi A, Patel KM.
Fast-tracking children after ambulatory surgery. Anesth Analg.
2001;92(4):918-922. doi:10.1097/00000539-200104000-00023.


https://orcid.org/0000-0001-5673-1070
https://orcid.org/0000-0001-5673-1070
http://doi.org/10.1093/bja/78.5.606
http://doi.org/10.1016/j.clnu.2010.01.004
http://doi.org/10.1097/SLA.0b013e31817f2c1a
http://doi.org/10.1111/hpb.12265
http://doi.org/10.1308/003588413X13629960046039
http://doi.org/10.1308/003588413X13629960046039
http://doi.org/10.1016/j.jpedsurg.2017.09.008
http://doi.org/10.1001/jamasurg.2016.4952
http://doi.org/10.1001/jamasurg.2016.4952
http://doi.org/10.1053/j.sempedsurg.2018.02.005
http://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1097/PRS.0000000000006967
https://doi.org/10.1136/bmjopen-2021-049839
https://doi.org/10.1136/bmjopen-2021-049839
https://doi.org/10.1136/bmjopen-2021-049839
http://doi.org/10.1590/1413-785220212906244502
http://doi.org/10.1590/1413-785220212906244502
http://doi.org/10.2165/00003495-199957060-00017
http://doi.org/10.2165/00003495-199957060-00017
http://doi.org/10.2165/00003495-199957060-00017
http://doi.org/10.2165/00003495-199957060-00017
http://doi.org/10.1007/s00268-021-06355-2
http://doi.org/10.1007/s00268-021-06355-2
http://doi.org/10.1007/s00268-021-06355-2
http://doi.org/10.1007/s00268-021-06355-2
http://doi.org/10.1177/0363546521988943
https://doi.org/10.1597/14-193
https://doi.org/10.1597/14-193
https://doi.org/10.1597/14-193
https://doi.org/10.1186/s13019-021-01736-z
https://doi.org/10.1186/s13019-021-01736-z
https://doi.org/10.1186/s13019-021-01736-z
https://doi.org/10.1186/s13019-021-01736-z
http://doi.org/10.1111/pan.14381
http://doi.org/10.3171/2021.10.PEDS21291
https://www.ncbi.nlm.nih.gov/books/NBK268691/
https://www.ncbi.nlm.nih.gov/books/NBK268691/
http://doi.org/10.2146/ajhp050508
https://doi.org/10.1016/j.jpedsurg.2021.04.004
https://doi.org/10.1016/j.jpedsurg.2021.04.004
http://doi.org/10.1007/s11605-021-05053-7
http://doi.org/10.1007/s11605-021-05053-7
http://doi.org/10.1007/s11605-021-05053-7
http://doi.org/10.1007/s11605-021-05053-7
http://doi.org/10.1007/s11605-021-05053-7
https://doi.org/10.1016/j.jpedsurg.2019.09.053
http://doi.org/10.1016/j.jpedsurg.2020.02.049
http://doi.org/10.1016/j.sempedsurg.2020.150885
http://doi.org/10.1097/00000539-200104000-00023
http://doi.org/10.1097/00000539-200104000-00023
http://doi.org/10.1097/00000539-200104000-00023

1312

The Cleft Palate-Craniofacial Journal 60(10)

28.

29.

30.

31.

32.

Lawhom CD, Bower C, Brown REJr, Schmitz ML, Kymer PJ,
Stoner J, Vollers JM, Shirey R. Ondansetron decreases postoperative
vomiting in pediatric patients undergoing tonsillectomy and adenoi-
dectomy. Int J Pediatr Otorhinolaryngol. 1996;36(2):99-108. doi:10.
1016/0165-5876(95)01324-5.

Thomas P, Knott EM, Sharp NE, St Peter SD. Implications of
Foley catheterization in children with perforated appendicitis.
J Surg Res. 2013;184(1):337-340. doi:10.1016/j.jss.2013.05.026.
Phillips RS, Friend AJ, Gibson F, Houghton E, Gopaul S, Craig JV,
Pizer B. Antiemetic medication for prevention and treatment of
chemotherapy-induced nausea and vomiting in childhood. Cochrane
Database Syst Rev. 2016;2(2):CD007786. Published 2016 Feb 2.
doi:10.1002/14651858.CD007786.pub3.

Leeds IL, Boss EF, George JA, Strockbine V, Wick EC, Jelin EB.
Preparing enhanced recovery after surgery for implementation in
pediatric populations. J Pediatr Surg. 2016;51(12):2126-2129.
doi:10.1016/j.jpedsurg.2016.08.029.

Lassen K, Soop M, Nygren J, Cox PB, Hendry PO, Spies C, von
Meyenfeldt MF, Fearon KC, Revhaug A, Norderval S, et al.
Consensus review of optimal perioperative care in colorectal
surgery: enhanced recovery after surgery (ERAS) group recom-
mendations. Arch Surg. 2009;144(10):961-969. doi:10.1001/
archsurg.2009.170.

33.

34.

35.

36.

37.

Morrell AT, Layon DR, Scott MJ, Kates SL, Golladay GJ, Patel
NK. Enhanced recovery after primary total hip and knee arthro-
plasty: a systematic review. J Bome Joint Surg Am.
2021;103(20):1938-1947. doi:10.2106/JBJS.20.02169.
Pennington Z, Cottrill E, Lubelski D, Ehresman J, Theodore N,
Sciubba DM. Systematic review and meta-analysis of the clinical
utility of enhanced recovery after surgery pathways in adult spine
surgery [published online ahead of print, 2020 Nov 6].
J Neurosurg Spine. 2020:1-23. doi:10.3171/2020.6.SPINE20795.
Rabbitts JA, Aaron RV, Fisher E, Lang EA, Bridgwater C, Tai
GG, Palermo TM. Long-term pain and recovery after major pedi-
atric surgery: a qualitative study with teens, parents, and periop-
erative care providers. J Pain. 2017;18(7):778-786. doi:10.1016/
j-jpain.2017.02.423.

Durkin ET, Zurakowski D, Rangel SJ, Lillehei CW, Fishman LN.
Passing the baton: the pediatric surgical perspective on transition.
J Pediatr Surg. 2015;50(7):1196-1200. doi:10.1016/j.jpedsurg.
2014.10.050.

Feng C, Sidhwa F, Anandalwar S, Pennington EC, Glass C,
Cameron D, Ziniel S, Islam S, St Peter SD, Abdullah F, et al.
Contemporary practice among pediatric surgeons in the use of
bowel preparation for elective colorectal surgery: a survey of
the American Pediatric Surgical Association. J Pediatr Surg.
2015;50(10):1636-1640. doi:10.1016/j.jpedsurg.2015.04.005.


https://doi.org/10.1016/0165-5876(95)01324-5
https://doi.org/10.1016/0165-5876(95)01324-5
https://doi.org/10.1016/0165-5876(95)01324-5
https://doi.org/10.1016/0165-5876(95)01324-5
http://doi.org/10.1016/j.jss.2013.05.026
https://doi.org/10.1002/14651858.CD007786.pub3
http://doi.org/10.1016/j.jpedsurg.2016.08.029
https://doi.org/10.1001/archsurg.2009.170
https://doi.org/10.1001/archsurg.2009.170
http://doi.org/10.2106/JBJS.20.02169
http://doi.org/10.3171/2020.6.SPINE20795
https://doi.org/10.1016/j.jpain.2017.02.423
https://doi.org/10.1016/j.jpain.2017.02.423
http://doi.org/10.1016/j.jpedsurg.2014.10.050
http://doi.org/10.1016/j.jpedsurg.2014.10.050
https://doi.org/10.1016/j.jpedsurg.2015.04.005

	 Introduction
	 Methods
	 Results
	 Discussion
	 Conclusions
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


