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Formal Assessment of Orthopaedic Trauma Surgical Skills (FAOT)

for Orthopaedic Residents

Wanjak Pongsamakthai’, Suthee Tharakulphan, Arun Woranuch, Udomsin Singjam
Department of Orthopaedics and Khon Kaen Medical Education Center, Khon Kaen Hospital, Khon Kaen, 40000, Thailand

UANN15uAzINgUszaA; ouansdstumeulunis
Uezilunazuanisisziluinerelun1sd1fnnienng
valeuneeesistlandrasunneilszantinueeslstand
Taansld “Formal Assessment of Orthopaedic Trauma
Surgical Skills (FAOT) for Orthopaedic Residents”
383nsAnun: Yesesilatsyiiu FAOT un14lunns
dezifiwineelunisiisanisunaauneeasiatlandlu
wnmslsyantiueeflatlAndvianun 12 78 lugasssnang
\PRUNGAANIEY WA, 2558 119 IARUARIAN W.A. 2559
waznIaFauieunanisaeuludaan e UL AT Uaq
NINTANE

NanN1gANEN: Lnngdlszantueesistiand a1uau 12 :e
@ 2-4 87191 3, 4 WAT 5 918 ANNATAL) AINITOHNL
NN sssifiulugaanaurindas AL A 81.0
sndeLlssiduildpsuuunnigauasiianiign fe el
lunsefauaznslideyadilan toel frzuumade 9.2
LA 7.4 AU AAENEL AzLLeae l Wt A AN
87.7 Azuun dauildazuuuanniigauaziiasiian Ae
LT NN FALa s TuReunnTHn R Taeldazuiy
lAE 18.7 LAY 16.4 AZLLUANNAIN HARYLULEDL)
RRIVETINNNIANEINAL 76.1 £ 8.3 AZLLLEINNNNIN
AATLULARLIAALARUYINNIANEA (75.7 £ 9.8 AL
TPETANANULANFNITDIALRAEYNRY 0.47 AYLUY
(Fra10sTl 95% 219N -3.22 4 2.29) waldddadAny
NWATH (p = 0.717)

Background and Objectives: To demonstrate the process
and evaluate the outcomes of the newly-developed
“Formal Assessment of Orthopaedic Trauma Surgical
Skills (FAOT) for Orthopaedic Residents” for evaluating
orthopaedic trauma surgical skills during orthopaedic
residency training.

Methods: The FAOT assessment tool was designed and

applied for the evaluation of orthopaedic trauma surgical
competency of orthopaedic residents at Khon Kaen
Hospital, consisting of preoperative and intraoperative
parts, in which 12 residents participated between November,
2015 and October, 2016. Comparisons of both pre- and
post-study in-training examination scores were reported.
Results: Twelve orthopaedic residents; three of
second-year, four of third-year, and five of fourth-year
residents were enrolled. Each passed the minimal passing
level of the preoperative parts with a mean score of 81.0.
The highest and lowest scores were the description of
indication for surgery, and the giving of patient information,
with mean scores of 9.2 and 7.4 points, respectively. The
mean score of the intra operative part was 87.7; and the
highest and lowest scored parts were the operative notes
report and the steps of operation, with mean scores of
18.7 and 16.4 points, respectively. The mean post-study
in-training examination score (76.1 + 8.3) was slightly
higher than the pre-study (75.7 + 9.8) with 0.47 mean
difference (95% CI, -3.22 to 2.29) but there was no
statistical significance (p = 0.717).

*Corresponding Author: Wanjak Pongsamakthai, Department of Orthopaedics and Khon Kaen Medical Education Center,
Khon Kaen Hospital, Khon Kaen, 40000, Thailand. Email: wanjakp@hotmail.com, wanjakpp@gmail.com
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Conclusion: The FAOT assessment tool was effectively
applied for the evaluation of surgical skill competency of
each orthopaedic resident.

Keywords: orthopaedic trauma, assessment tool, surgical
skill
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Introduction

Orthopaedic trauma is generally a common
clinical situation that the orthopaedist encounters in
daily practice'. Orthopaedic trauma is also the main
subject of international orthopaedic residency training
programs throughout Thailand”®. The competency-based
surgical training is one of the highest level milestones
for orthopaedic training, and successful surgical
training significantly affects the post-training practice
of orthopaedic trauma®*®.

According to the recommendations of advancing
resident assessment®, there exists a set of recommended
tools for assessing the operative performance necessary
to achieve the required professional level of surgical
training. Previously, the objective operative or procedural
skill assessments were initiated and introduced in
medical education, through various disciplines’®.
Accordingly, operative skill assessment has become
an important component in the curriculum, and has
been successfully conducted and evaluated in several

orthopaedic training programs '

. Aim of operative skill
assessment is to increase potential of the surgical skill
development of orthopaedic residents, which required
for their daily practice in the future. The applicable and
formal assessment tool able refers to the chance and
quality of surgical skill development. However, a formal
operative assessment is still required within the Thai
Board Orthopaedic training curriculum®. Therefore, this
“Formal Assessment of Orthopaedic Trauma (FAOT)
surgical skills for orthopaedic residents”, which is a
Directly Observed Procedural Skills (DOPS) tool, was
designed for the workplace-based assessment of the
resident’s surgical skills. The purposes of this study are
to demonstrate the process and evaluate the outcomes
of FAOT applied to orthopaedic trauma surgical skills

AIUASUNTIWAT 2561; 33(1) ®

evaluation during orthopaedic residency training, at
the department of Orthopaedics of Khon Kaen hospital.

Methods
Study design
This descriptive study demonstrated the process,
and retrospectively evaluated the outcome of the FAOT
assessment tool for orthopaedic trauma residency
training in Khon Kaen Hospital, Khon Kaen, Thailand.

Participants

The participants were 12 of second-to fourth-year
in-training orthopaedic residents at the Department of
Orthopaedics, Khon Kaen hospital, Thailand; enrolled
within the Orthopaedic Trauma Unit between November,
2015 and October, 2016.

Study procedure

The FAOT assessment tool was initially designed
and created by the orthopaedic trauma team. The overall
process for applying this tool is shown in Figure 1. The
FAOT is divided into two components: preoperative
(Fig. 2) and intraoperative (Fig. 3) evaluation for
separately assessing individual residents. Patients with
single injury fracture and recommended operations
were selected under-supervisory conditions, and
enrolled for this assessment (Table 1), corresponding
with the training year of each individual resident.

The preoperative evaluation assessed the
resident’s core knowledge and the preoperative
planning process, as outlined in the evaluation form,
shown in Figure 2. A minimal passing level of eighty
percent was required for residents to pass to the next
intraoperative evaluation part.

Srinagarind Med J 2018; 33(1) 9
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Table 1 Recommended operations corresponding
with the year of resident training for each
participant.

Year of
Recommended Operations
Resident

- Plating of tibial shaft

- Plating of distal radius (extra-articular)
- Plating of both bones of forearm

- TBW or cerclage wiring of patella

- External fixation of tibia or femur

- Plating of femoral shaft

- Nailing of femur
- Nailing of tibia
- Plating of distal radius (intra-articular)

- Plating of humeral shaft

- Cephalomedullary nailing of peritrochanteric
fracture of femur

- Hemiarthroplasty of femoral neck fracture

- CRIF/ORIF of supracondylar fracture of distal
humerus

- Locking plating of any difficult fracture or MIPO

The surgical procedure was performed by
the resident under supervision of the well-oriented
orthopaedic trauma staff. Surgical competences
were evaluated through five main aspects via the
intraoperative evaluation form, shown in Figure 3.
Following the satisfactory procedural outcome,
immediate consultation provided two-way feedback,
in which the results of both evaluations were revealed
personally to the individual resident. The in-training
examination scores were collected and compared, as
with the pre- and post-study materials.

Assessment tools

Peer scores of the preoperative and intraoperative
evaluations were collected, calculated, and compared
via FAOT evaluation by staff members. The staff's, as
well as the resident’s satisfaction, were individually
reviewed through a questionnaire.

Statistical analysis

Descriptive statistics were used to summarize the
baseline characteristics and peer scores of preoperative
and intraoperative parts through frequency, percentage,
mean, and standard deviation. Shapiro-Wilk was used
for testing of normal distribution of pre- and post-study
in-training score. In case of normal distribution data,
a paired t-test was used to compare the scores of
in-training examination of the pre- and post-study, and
reported with 95% confidence interval (Cl) and p-value
of less than 0.05 was considered as the statistical
significance.

Results

The FAOT was designed and created for the
evaluation of the surgical competency of orthopaedic
residents. Twelve orthopaedic residents were
selected for this study. All of them were male; three
were second-year, four were third-year, and five were
fourth-year residents. Baseline demographic data of the
participants and selected surgical procedures are given
in Table 2. Preoperative evaluations were performed at
an average 5.5 days prior to the date of procedures,
and each resident successfully reached the minimal
passing level (with a mean score of 81.0), detailed in
Figure 4. The highest and lowest scored parts were
the description of indication for surgery and the giving
of patient information, with mean scores of 9.2 and
7.4 points, respectively. All surgical procedures were
successfully conducted without complication, with a
mean (intraoperative) score of 87.7, shown in Figure 5.
The highest and lowest scored parts were the operative
note report and the steps of operation, with a mean
score of 18.7 and 16.4 points, respectively. The pre- and
post-study in-training scores were normal distribution
data, which tested by Shapiro-Wilk (p = 0.478, p =
0.77, respectively). The mean post-study in-training
examination score (76.1 + 8.3) was higher than that of
the pre-study (75.7 £ 9.8), with a 0.47 mean difference
(95% Cl, -3.22-2.29), having no statistical significance
(p=0.717).
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FAOT tool was designed and created by orthopaedic trauma staft’

Preoperative evaluation Intraoperative evaluation
Patient with isolated extremity fracture . X N . ’
Verification with 80% of Surgical procedure was Immediate
was selected with regard to the training . i |:> feedback
minimal passing level conducted by the participating cedbac

year of the individual resident.

resident under supervision

Figure 1 The FAOT assessment tool process for evaluating surgical competencies of orthopaedic residents.

Formal Assessment of Orthopaedic Trauma Surgical Skills (FAOT)
for Orthopaedic Residents

Preoperative part

Operation:
Part Point (10)
1. Patient informed, Communication
P Patient assessment, Case selection
3. Preoperative order

4, Classification of the fracture

5. Indication for surgery
6. Alternative choice of treatment
7. Implant selection

8. Templating

9. Surgical approach selection

10. | Procedure (step by step)

Total (100)

Comments:

Figure 2 The FAOT preoperative evaluation form for orthopaedic residents. Initial requirement to verifying the

participant’s core knowledge and preoperative planning skills by assessed through the FAOT preoperative checklist.
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Formal Assessment of Orthopaedic Trauma Surgical Skills (FAOT)
for Orthopaedic Residents

Intraoperative part

Operation:

Point (@

1. | Patient positioning

2. | Sterile technique & Patient preparation & Surgical approach

3. | Operation (step by step)

— Soft tissue handle

— Stop bleeding

— Reduction technique

— Fixation technique

— Proper instrument using
— Proper fluoroscope using

— Wound closure

4. | Operative note report

5. | Communication skills

Total (100)

Comments :

Figure 3 The FAOT intraoperative evaluation form for orthopaedic residents. Surgical competency was evaluated

intraoperatively via this checklist under supervision of the orthopaedic staff, followed by immediate feedback.

100 o D ‘
9.0
P1: Patient informed, Communication
0 P2: Patient assessment, Case selection
o~ o P3: Preoperative order
E 50 P4: Classification of the fracture
5 >0 PS5: Indication for surgery
g 40 P6: Alternative choice of treatment
=L P7: Implant selection
2.0 P8: Templating
1.0 P9: Surgical approach selection
0.0 P10: Procedure (step by step)
HP H P2 HP3 W P4 | B H Ps | g | B3y WP H P10
Preoperative evaluation parts

Figure 4 FAOT preoperative evaluation. Outcomes were reported separately for each part (P1-P10).
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N
|

Mean score (points)

17.8 17.8 187 170
164 - 11: Patient positioning
15+ 12: Sterile technique & Patient preparation &
Surgical approach
10
13: Operation (step by step)
14: Operative note report
15: Communication skills
0 T
11 I2 13 4 15

Intraoperative evaluation part

Figure 5 FAQT intraoperative evaluation. Outcomes were reported separately for each part (11-15).

Table 2 Baseline characteristics of the participants.

Male gender 12

Year of training of residents

- second-year 3
- third-year 4
- fourth-year 5

Selected surgical procedures
- Plating of upper extremity fractures
- Plating of lower extremity fractures

- Nailing of upper extremity fractures

N A AN

- Others

Discussion

In the present study, the FAOT tool was successfully,
systematically created and applied for the evaluation of
trauma surgical competency of orthopaedic residents.
All resident participants successfully passed through
the preoperative evaluation and the subsequent
designated surgical procedure, in which the highest and
lowest scored parts were identified. The mean in-training
examination score proved superior to the pre-study, but
there was no statistical significance.

Generally, DOPS is an assessment tool for the
evaluation of surgical competency. Several DOPS tools
have been developed for the many surgical disciplines;
especially in general surgery, obstetrics, gynecology,

AIUASUNTIWAT 2561; 33(1) ®

and anesthesiology®?'*"**. However, few have been
created with respect to orthopaedic surgeon’s resident
training. The ongoing requirement of orthopaedic
surgical competency, especially in Thailand, has
developed through the use of FAOT. The present study
attempts to support the successful application of DOPS
for Thai orthopaedic resident training as an introduction
to the development of a more effective assessment
tool in the future. Study results indicated the strongest
and weakest points of surgical competency, which
represented the opportunity to improve the individual
resident’s skill and growth throughout the curriculum.
The higher in-training examination scores, achieved
through the FAOT assessment tool in this study, was
not an accurate representation of the actual FAOT
assessment advantage, since the in-training score
represents the overall aspects of the resident’s
knowledge, which was not the goal of this tool, rather
than the surgical competency. The small number of
participants and corresponding procedures served
to limit this study which depended on the routine
rotation of the residents. The FAOT assessment tool
was basically conducted through a single assessment
tool under one assessor for all surgical procedures.
Van Heest, et al., introduced the objective assessment
of technical skills in three common upper extremity
surgeries, which demonstrated the inadequacy of the
use of a single assessment tool"’. Smith, et al., evaluated

Srinagarind Med J 2018; 33(1) 13
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the reliability of the surgical skill assessment tools
for orthopaedic surgical education in Canada, which
further demonstrated the low level of agreement among
assessors'®. Therefore, FAOT requires the necessary
quality adjustment, including procedure specific
assessment, multi-assessors, and validity and reliability
testing. Sample size calculation and determining of
power of study are also required for the further study.

Conclusion
FAOT was successfully introduced for orthopaedic
surgical procedure assessment with excellent
satisfaction,yet requires further development, especially
in the areas of validity and reliability.
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