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Abstract

Background—Improving surgeons’ technical performance may reduce their frequency of post-

operative complications. We conducted a pilot trial to evaluate the feasibility of a surgeon-

delivered audit and feedback intervention incorporating peer surgical coaching on technical 

performance among surgeons performing cleft palate repair, in advance of a future effectiveness 

trial.

Methods—A non-randomized, two-arm, unblinded pilot trial enrolled surgeons performing cleft 

palate repair. Participants completed a baseline audit of fistula incidence. Participants with a fistula 

incidence above the median were allocated to an intensive feedback intervention that included 

selecting a peer surgical coach, observing the coach perform palate repair, reviewing operative 

video of their own surgical technique with the coach, and proposing and implementing changes in 

their technique. All others were allocated to simple feedback (receiving audit results). Outcomes 

assessed were proportion of surgeons completing the baseline audit, disclosing their fistula 

incidence to peers, and completing the feedback intervention.

Results—Seven surgeons enrolled in the trial. All seven completed the baseline audit and 

disclosed their fistula incidence to other participants. The median baseline fistula incidence was 

0.4% (range, 0%–10.5%). Two surgeons were unable to receive the feedback intervention. Of the 

five remaining surgeons, two were allocated to intensive feedback and three to simple feedback. 

All surgeons completed their assigned feedback intervention. Among surgeons receiving intensive 

feedback, fistula incidence was 5.9% at baseline and 0.0% following feedback (adjusted odds 

ratio, 0.98; 95% CI, 0.44–2.17).

Conclusions—Surgeon-delivered audit and feedback incorporating peer coaching on technical 

performance was feasible for surgeons.

Trial Registration—ClinicalTrials.gov identifier: NCT02583100

Introduction

The development of oronasal fistula after cleft palate repair is an important outcome to 

patients and families that can be objectively measured1–4 and depends in large part on 

technical skill.5,6 Fistula incidence is therefore a promising target for improvement efforts in 

cleft surgery. There is also substantial variation in incidence of fistula after palate repair, 

with rates of 0 to 35% reported in the literature.7 This variability in fistula incidence among 

surgeons, combined with the strong influence of technical skill on fistula incidence after 

palate repair, suggests that developing interventions to improve technical performance of 

cleft palate repair may reduce the incidence of postoperative fistula.

Formal interventions to improve surgeons’ technical performance are a new and promising 

direction for improving surgical outcomes.8 Outcomes vary among surgeons in numerous 

disciplines,9 and improving technical performance could lead to shorter operative times, 
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lower complication rates, and reduced healthcare expenditures.10,11 Unfortunately, there is a 

paucity of evidence-based interventions that are effective at improving surgeons’ technical 

performance.

To address this unmet opportunity for improving surgical outcomes, investigators have 

begun exploring the effect of audit and feedback and the closely related concept of surgical 

coaching.12–16 Audit and feedback interventions collect standardized outcome 

measurements and report individual and peer-group results; they can improve performance 

in some settings, particularly when baseline performance is low, feedback is from trusted 

colleagues, and action plans are included.17 Surgical coaching is “a social interaction that 

aims to develop expertise by setting specific goals and providing feedback to achieve those 

goals.”18 Coaching can be a short, focused experience or involve frequent interactions over 

months or years.8,14 Combining audit and feedback with surgical coaching may be an 

effective approach to improving technical performance – providing rigorous measurement, 

meaningful goal setting, and actionable feedback delivered by a trusted and respected 

surgical peer.19 However, it is unclear whether a definitive trial evaluating the effectiveness 

of audit and feedback incorporating peer surgical coaching is feasible.18

We conducted a pilot trial to determine the feasibility of a future effectiveness trial for a 

surgeon-delivered audit and feedback intervention incorporating peer surgical coaching.20 

Our primary objectives were to:

1. Determine whether surgeons would participate in the un-blinded disclosure of 

their fistula incidence among a group of their peers,

2. Determine whether surgeons would complete an intensive audit and feedback 

intervention that incorporated in-person visitation with a peer surgical coach, and

3. Identify barriers to completing a future effectiveness trial.

A secondary objective was to estimate the potential effect of the audit and feedback 

intervention on fistula incidence.

Methods

We conducted a non-randomized, two-arm, parallel group, unblinded pilot trial of a surgeon-

delivered audit and feedback intervention with a 1:1 allocation ratio. The arms were (1) 

intensive feedback incorporating peer surgical coaching and (2) simple feedback allowing 

surgeons to make self-directed changes based on audit results.

The institutional review boards at all participating sites approved the study protocol. The 

study was registered at ClinicalTrials.gov (NCT02583100). The CONSORT reporting 

guidelines for pilot and feasibility trials were followed.21

Participants

Attending plastic surgeons in the U.S. or Canada who performed ≥10 cleft palate repairs 

annually were recruited (9/2015–8/2016) from the Americleft Task Force Surgeon Subgroup 

(“Americleft”). The principal investigator (TJS) contacted eligible surgeons to discuss the 
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study protocol, risks and benefits of participation, and eligibility criteria. Surgeons who 

completed the recruitment discussion and remained interested in participating provided 

informed written consent.

Interventions

Participating surgeons completed a baseline audit of their fistula incidence and documented 

their current operative technique by video recording three palate repairs.22,23 Audits 

prospectively evaluated all patients undergoing primary or secondary palate repair for the 

presence or absence of a fistula (any persistent hole between oral and mucosal surfaces 

located between the incisive foramen and the uvula base)3 at least 2 weeks post-surgery. 

Surgeons who had prospectively documented fistula occurrence on all patients before study 

enrollment were allowed to include up to 5 years of retrospective data. The baseline audit 

period was initially designed to include at least 9 months of prospectively evaluated 

operative cases, but delays in obtaining local ethics approval shortened this period at some 

centers. The cumulative period of prospective and retrospective case collection varied from 3 

to 68 months among surgeons (median 24 months).

After the baseline audit period, surgeons unable to receive the intensive feedback 

intervention were excluded from participating in either intervention and reasons were 

documented. Participating surgeons with a fistula incidence above the median established by 

the baseline audit were assigned to receive intensive feedback. All others were assigned to 

receive simple feedback. Group assignment was not concealed.

Surgeons in both arms participated in a group conference call to discuss baseline audit 

results and review each surgeon’s fistula incidence in an unblinded fashion. Participants 

discussed data accuracy, and significance and possible causes of the differences in fistula 

incidence. Surgeons were then offered the opportunity to continue with their assigned 

feedback intervention or discontinue participation.

Following this conference call, surgeons in the simple feedback arm were given the 

opportunity to make self-directed changes in their surgical technique. Surgeons in the 

intensive feedback arm completed an evidence-based intervention designed to improve their 

performance using an in-person peer coaching session.17,19,24 First, they selected a peer 

surgical coach from the study participants whose fistula incidence was at or below the 

study’s median. Next, they completed a 2-day visit to their coach’s medical center during 

which they reviewed their own surgical technique with the coach using intraoperative videos 

recorded during the baseline period, directly observed the coach perform at least one palate 

repair live in the coach’s operating room, and observed the coach both in clinic and during 

ward rounds. With the coach’s assistance, participants then developed a personalized action 

plan containing up to three specific changes in their surgical technique or perioperative care. 

These planned changes were communicated in writing to the principal investigator (TJS). 

Participants then attempted to implement these changes during a 3-month implementation 

period. At the end of this implementation period, they met with the principal investigator 

who recorded whether planned changes were successfully implemented. The intensive 

feedback intervention was completed within 3 months of the baseline audit.
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After the feedback interventions were complete, surgeons in both groups completed a post-

feedback audit of their fistula incidence during the subsequent 9 months.

Outcomes

Willingness of surgeons to conduct a baseline audit, participate in unblinded disclosure of 

their individual fistula rate, and complete either simple or intensive feedback interventions 

was evaluated by proportion of surgeons completing these trial components. Barriers to 

completion of a future effectiveness trial were determined by documenting reasons for 

exclusion or withdraw of surgeons at any stage, and by reviewing investigators’ notes of 

events that delayed trial execution. The potential magnitude and effect of the intensive 

feedback intervention were determined by comparing fistula incidence at baseline and post-

feedback within each study arm.

Sample Size

For this feasibility study, seven attending surgeons from six different institutions were 

recruited. This sample was believed to provide sufficient diversity to evaluate feasibility and 

to identify contextual and logistical barriers to completing a future trial of the intervention’s 

effectiveness.

For the secondary trial objective of estimating the potential direction and magnitude of effect 

of the intensive audit and feedback intervention on fistula incidence, the investigators 

calculated that seven surgeons performing 50 cleft palate repairs annually would provide 

80% power to detect a 70% decrease from a baseline fistula rate of 10.4% to 3.1%, with a 

false-positive rate of 0.05. A baseline fistula rate of 10.4% was chosen because this was the 

historical fistula incidence at the trial coordinating center.25

Quantitative Analysis

For each palate operation, patient demographics (age, gender, race/ethnicity), cleft type, and 

palatal cleft width were obtained. Descriptive statistics for these patient characteristics were 

reported separately for the baseline audit and post-feedback periods.

Baseline fistula incidence for each surgeon was plotted using a funnel plot with three-sigma 

control limits.26 Fistula incidence for the baseline and post-feedback audits within study arm 

was subsequently reported with a 95% confidence interval (CI) calculated using adjusted 

Wald intervals.27 The potential magnitude and effect of the interventions were estimated 

using generalized estimating equations that adjusted for cleft width and allowed surgeon-

specific random effects. Results were reported as odds ratios with 95% CI.

Qualitative Analysis

Investigators documented potential barriers to completing a future effectiveness trial as they 

were identified. This included actual challenges encountered during the feasibility study and 

experiences judged by the investigators to be potential barriers in a future trial. After the 

post-feedback audit, the list of potential barriers was grouped into categories, reviewed and 

agreed upon by the entire research team, and reported narratively.
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Results

Figure 1 summarizes participant flow during the trial. Seven surgeons were approached for 

enrollment. All seven (100%) agreed to participate. All participants were members of a cleft 

team approved by the American Cleft Palate-Craniofacial Association (ACPA) and were 

actively involved in training plastic surgery residents. Six (86%) were employed at academic 

medical centers and one (14%) was in private practice. Surgeons were located in six 

different metropolitan areas across the U.S. and Canada. Additional practice characteristics 

are shown in Table 1. All surgeons employed a Furlow double opposing Z-plasty technique 

for Veau I clefts and a straight line mucosal incision with intra-velar veloplasty (IVVP) 

technique for Veau II, III, and IV clefts.

All seven surgeons completed the baseline audit of their fistula incidence. After the baseline 

audit, all seven surgeons confirmed their willingness to share audit results in an unblinded 

fashion with other participating surgeons.

The median baseline fistula incidence was 0.4% (range, 0%–10.5%). The baseline fistula 

incidence for each participating surgeon is presented in Figure 2. Characteristics of patients 

undergoing cleft palate repairs during the trial are presented in Table 2.

After the baseline audit, two participants (29%) were excluded from further study 

participation because they were unable to receive the intensive feedback intervention; one 

had personal health issues arise and another was unable to secure ethics approval for the 

feedback portion of this trial.

Thus, five of seven surgeons (71%) entered the feedback portion of the trial. Using the 

median baseline fistula incidence as the cut-point, the two surgeons with fistula incidence 

above the median were assigned to the intensive feedback intervention, and the three 

surgeons at or below the median were assigned to the simple feedback intervention.

All five surgeons (100%) assigned to receive feedback interventions participated in the 

group conference call discussing results of the baseline audit and possible causes for 

differences between surgeons. The two surgeons assigned to the intensive feedback 

intervention both completed this intervention successfully; they both planned and 

successfully implemented changes in surgical technique and perioperative care (Table 3). 

The three surgeons assigned to the simple feedback intervention all completed this 

intervention successfully; none elected to change their palate repair technique or 

perioperative care. All five surgeons receiving feedback interventions completed the post-

feedback audit of their fistula incidence.

The overall trial duration was 2 years. Enrollment began in September 2015. The feedback 

intervention was delivered September 2016–November 2016. The post-feedback audit was 

completed in August 2017.

Estimated Effect Size

Among surgeons receiving intensive feedback, fistula incidence was 5.9% (3/51 repairs) 

during the baseline period and 0.0% (0/23 repairs) post-feedback (adjusted odds ratio, 0.98; 
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95% CI 0.44–2.17) (Figure 3). Among surgeons receiving simple feedback, fistula incidence 

was 0.3% (1/310 repairs) during the baseline period and 1.4% (1/70 repairs) post-feedback 

(adjusted odds ratio, 1.02; 95% CI 0.69–1.50).

Potential Barriers

The study team identified three potential barriers to completing a definitive effectiveness 

trial. The first potential barrier was lower-than-expected fistula rates and cleft palate repair 

volume among participants. The overall fistula incidence during the study—1.1% (5/470)—

was substantially lower than our a priori assumption. The number of palate repairs 

performed during the study period was also below historical levels for six of the seven 

participants. At study initiation, all participants provided an estimated target for annual 

palate repairs; only one surgeon met this target.

A second potential barrier was acquiring research ethics and regulatory approval. Ethics and 

regulatory staff at four of the six participating sites expressed concern that exposing 

surgeons to peer-delivered feedback could harm patients if surgeons adopted changes in 

technique that increased their complication rates. These concerns were satisfactorily 

addressed at all but one participating site by educating staff on quality assurance and 

improvement in healthcare and by implementing a safety monitoring process to continuously 

monitor fistula incidence. This monitoring process identified no adverse events among 

surgeons or patients related to study participation.

A third potential barrier was timely execution of the intensive feedback intervention. Based 

on existing evidence for optimal timing of feedback delivery, participants were to receive the 

surgical coaching within 3 months of completing the baseline audit. While this target was 

achieved, challenges were encountered in arranging participants’ travel dates to coincide 

with coaches’ scheduled surgeries.

Discussion

The results of our pilot trial indicate that surgeon-delivered audit and feedback incorporating 

peer surgical coaching can be successfully delivered to plastic surgeons performing cleft 

palate repair. These findings are consistent with reports showing that surgeons are willing to 

receive feedback on technical performance from a surgical coach.8 In a pilot study of four 

surgeons,15 performing a “post-game analysis” of complex laparoscopic procedures by 

reviewing intraoperative video with a senior surgical coach was considered very valuable. 

Similarly, video-based intraoperative coaching on technical performance was well received 

among surgeons learning laparoscopy.28 These findings among surgeons mirror findings of 

high acceptability for coaching among surgical trainees.29,30 Given the acceptability of 

coaching and evidence for improvement in technical skills afterward,30–40 further 

exploration of surgical coaching as an educational intervention is warranted.

Our findings extend prior studies of surgeon-directed audit and feedback and surgical 

coaching. First, they demonstrate that surgical coaching of practicing surgeons, previously 

applied to general surgeons15,40,41 and gynecologists,39 can be applied to plastic surgeons 

performing cleft palate repair. Second, they demonstrate that audit and feedback can be 
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combined with surgical coaching, suggesting surgical coaching can target specific 

measurable objectives rather than overall improvement.42 Finally, they demonstrate that a 

single 2-day surgical coaching experience that incorporates video-based self-assessment of 

operative technique and observation of a coach performing the operation can help surgeons 

identify specific change to improve their operative technique. This 2-day coaching 

experience is distinct from the brief 1-hour “post-game analysis” format15 and the 

development of month- or year-long relationships evaluated in previous surgical coaching 

studies.39–41,43 These findings provide evidence that the participants, components, and 

duration of surgical coaching for practicing surgeons can be varied depending on the context 

and objectives while maintaining acceptability among surgeon participants. This variability 

is consistent with the broad conceptualization of coaching established by the International 

Coach Federation,44 although it does present challenges to identifying the most effective and 

efficient approaches to delivery surgical coaching.

Our results are directly applicable to surgeons performing palate repair, suggesting they are 

willing to audit their fistula incidence and receive feedback incorporating surgical coaching 

on their technical performance. Moreover, it appears that surgical coaching incorporating 

video-based assessment of operative technique and in-person visitation with a coach can 

help surgeons identify specific changes to improve technique. This type of instruction on 

technical performance is essential to improving surgical outcomes, yet it is rarely available 

to practicing surgeons. Given the positive reception in this study, and the positive impact of 

surgical coaching observed in previous studies,8 it seems appropriate to study the effect of 

surgical coaching in other plastic surgery domains where complication rates are directly 

affected by technical performance (e.g., microsurgery and breast reconstruction).45,46

During the study we identified three potential barriers to completion of an effectiveness 

future trial evaluating surgeon-delivered audit and feedback incorporating peer surgical 

coaching: delays in obtaining ethics approval, difficulty scheduling in-person coaching 

sessions when participants are primed to receive feedback, and low operative volume 

coupled with low fistula incidence. Delays in obtaining ethics approval could be preempted 

through a centralized approval process and education to ethics officials about the nature and 

inherent risks of continuing medical education. Difficulty scheduling in-person coaching 

sessions immediately following the audit results could be addressed by initiating the 

scheduling process earlier in the study. The third potential barrier, lower than expected rates 

of cleft palate repairs and fistula occurrence among study participants, is more difficult to 

address.

Low rates of cleft palate repair limit accuracy in estimating fistula incidence, while low rates 

of fistula occurrence limit the ability to distinguish between surgeons. One approach to 

address this potential barrier may be extending the baseline and post-feedback audit periods 

to collect more palate repairs. Another approach may be restricting enrollment to surgeons 

with a higher rate of cleft palate repairs, although this could exclude lower-volume surgeons 

with high fistula rates who may benefit from the intervention. A third alternative would be 

intentionally over-recruiting surgeons with higher fistula rates who may be more likely to 

benefit from the feedback intervention. Whichever approach is chosen, an additional pilot 

study is needed to evaluate the approach before initiating an effectiveness trial.
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Limitations

Results of this pilot trial must be interpreted in the context of the study design.20 As the 

application of audit and feedback with peer surgical coaching on technical performance are 

new to most surgeons, we recruited participants from the Americleft Taskforce, a group 

established to compare surgical outcomes across cleft centers. Americleft surgeons may be 

more willing to perform audit and feedback and this could affect enrollment or execution of 

a trial in a different population of surgeons.18 To address this limitation, we recommend a 

larger pilot study to establish feasibility among a broader group of cleft surgeons before 

proceeding with an effectiveness trial.

This pilot trial was underpowered to detect a difference in fistula incidence between baseline 

and post-feedback time periods; this comparison, which would be performed during a future 

effectiveness trial of the audit and feedback intervention, will require a larger sample of 

surgeons and more palate repairs performed during the post-feedback period to be 

adequately powered. Similarly, this pilot study was not adequately powered to compare post-

feedback fistula rates between the simple and intensive feedback arms, nor was it adequately 

powered to compare fistula rates by surgeon case volume, years in practice, or type of palate 

repair (i.e. straight line mucosal incision with IVVP versus Furlow double-opposing Z-

plasty). These limitation are inherent to the pilot study design,47 which was focused on 

evaluating the feasibility of delivering the intervention. A future effectiveness trial of the 

audit and feedback intervention would need to be adequately powered to address these 

issues.

Finally, this study evaluated fistula rates, which is only one of the outcomes of interest after 

palate repair. Future studies of audit and feedback with peer surgical coaching on technical 

performance of cleft palate repair may wish to consider fistula incidence together with 

incidence of velopharyngeal insufficiency and facial growth.

Conclusion

This pilot study of surgeon-delivered audit and feedback incorporating peer surgical 

coaching found that surgeons performing cleft palate repair are willing to participate in this 

educational intervention and are capable of identifying new skills to improve surgical 

technique. However, a larger pilot study is needed before proceeding to an effectiveness trial, 

to determine if the present study’s findings are generalizable to all cleft surgeons and to 

confirm a sample of surgeons with sufficient surgical volume and fistula rate could be 

enrolled in an effectiveness trial. This pilot study also adds to the growing body of evidence 

that surgical coaching is an acceptable and effective method for improving technical 

performance.
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Figure 1: 
Flowsheet summarizing the trial design and execution.
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Figure 2: 
Funnel plot showing baseline fistula incidence by surgeon. UCL, upper confidence limit.
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Figure 3: 
Fistula incidence by type of feedback, at baseline and after intervention. Bars represent 

group mean and lines represent standard deviation.
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Table 1.

Surgeon participants.

Participant Group Surgeons in group, no. (%)
Cleft palate repairs performed annually, 

median (range) Years in practice, median (range)

Intensive feedback 2 (29) 13 (10–15) 4 (2–6)

Simple feedback 3 (43) 30 (28–47) 16 (9–30)

Did not receive feedback 2 (29) 18 (17–19) 14 (13–15)
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Table 2.

Characteristics related to patients undergoing cleft palate repairs.
a

Characteristics Baseline period (N=369) Post-feedback period (N=101)

Male 205 (56) 70 (69)

Race

 White 63 (17) 44 (44)

 Black 9 (2) 5 (5)

 Asian 71 (19) 5 (5)

 Other 32 (9) 13 (13)

 Not reported 194 (53) 34 (34)

Hispanic 309 (84) 53 (52)

Adopted 26 (7) 2 (2)

Indication for surgery

 Primary repair 312 (85) 96 (95)

 Re-repair for VPI 57 (15) 5 (5)

Age, months, median (IQR)

 Primary repair 12 (11–14) 13 (12–18)

 Re-repair for VPI 83 (70–115) 61 (59–148)

Cleft type

 Veau I–soft palate 47 (13) 12 (12)

 Veau II–hard and soft palate 103 (28) 17 (17)

 Veau III/IV–cleft lip and palate 218 (59) 69 (68)

 Not reported 1 (0.3) 3 (3)

Cleft width,
b
 mm, median (IQR)

9 (7–12) 10 (6–12)

Trial arm assigned to surgeon

 Intensive feedback 52 (14) 23 (23)

 Simple feedback 310 (84) 72 (71)

 Did not receive feedback
7
c
 (2) 6

c
 (6)

No postoperative evaluation 1 (0.3) 2 (2)

a
Data presented are number (%) of patients unless otherwise indicated.

b
Cleft width only reported for primary repairs.

c
Patient characteristics were not available for one of the two surgeons who did not complete the study.

Abbreviations: VPI, velopharyngeal insufficiency
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Table 3.

Changes in surgical technique or perioperative care proposed by participants receiving intensive feedback.

Change proposed Outcome

Participant #1

 1. Use single hook instead of forceps when handling flaps Implemented

 2. Use tapered instead of cutting needles when suturing mucosa Implemented

 3. For elevation of nasal mucosa off hard palate, start posteriorly (with muscular dissection) and proceed anteriorly, rather 
than starting at palatal shelf and turbinate and then heading posteriorly

Implemented

Participant #2

 1. Use Mayfield headrest for positioning Implemented

 2. Use WECK-CEL® pointed sponges soaked in 1:1000 epinephrine as needed for hemostasis Implemented

 3. Elevate nasal mucosa off of the medial pterygoid plates Implemented

WECK-CEL® pointed sponges (Beaver Visitec International, Massachusetts)
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