
The benefits of a bench-training
model as a teaching modality

compared with the operating room

environment include the ability to
repeatedly practise procedures and
reuse materials, lower costs owing to

the elimination of live patients or an-
imals and the less stressful environ-
ment of the surgical skills labaro-
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Background: Previously we evaluated the effectiveness of videotaped feedback as a teaching tool for
surgical residents using 3 different core skills in the field of orthopedics. Our results revealed no signifi-
cant differences in technical skill among surgical residents who were exposed to videotaped feedback
and those who were not. Several limitations in the study were identified, including the presence of only
a single exposure to videotaped feedback. In the present study we included repeated exposures to deter-
mine if skill acquisition was enhanced. Methods: Thirty-three surgical residents were randomly assigned
to receive either no videotaped feedback (control group) or repeated video feedback over 3 consecutive
weekly practice sessions on a vascular anastomosis bench model. On the fourth week, vascular surgeons
blinded to the 2 groups evaluated the residents on the same vascular anastomosis task using a global 
rating scale and technical checklist forms. Results: Twenty-six (79%) of the residents participated. Inde-
pendent t tests comparing the scores of each of the 2 different measures between the control group and
repeated videotaped feedback group revealed no statistically significant differences. Conclusions: There
was no significant difference in the performance of a vascular anastomosis in a bench-training model 
between residents who were exposed to video feedback over several practice sessions and those who 
received no video feedback.

Contexte : Nous avions évalué auparavant l’efficacité des commentaires enregistrés sur bande vidéo
comme outil de formation des résidents en chirurgie en utilisant trois différentes compétences de base
en orthopédie. Nos résultats n’ont révélé aucune différence importante au niveau des compétences tech-
niques chez les résidents en chirurgie exposés aux commentaires vidéo par rapport à ceux qui ne l’ont
pas été. On a déterminé plusieurs limites de l’étude, y compris la présence d’une seule exposition aux
commentaires vidéo. Dans la présente étude, nous avons inclus des expositions répétées afin de déter-
miner si elles amélioraient l’acquisition de compétences. Méthodes : On a réparti au hasard 33 résidents
en chirurgie en groupes qui ne recevraient aucun commentaire vidéo (groupe témoin) ou recevraient
des commentaires vidéo répétés pendant trois séances de pratique hebdomadaire consécutives sur un
banc d’essai d’anastomose vasculaire. Au cours de la quatrième semaine, des chirurgiens vasculaires ne
connaissant pas la répartition des deux groupes ont utilisé une échelle d’évaluation globale et des formu-
laires de contrôle technique pour évaluer les résidents qui ont pratiqué la même intervention d’anasto-
mose vasculaire. Résultats : Vingt-six (79 %) des résidents ont participé. Des tests t indépendants com-
parant les résultats de chacune des deux mesures différentes entre le groupe témoin et celui des sujets
exposés à des commentaires vidéo répétés n’ont révélé aucune différence statistiquement significative.
Conclusions : Il n’y avait pas de différence significative au niveau de l’exécution d’une anastomose 
vasculaire dans un modèle sur banc d’essai entre les résidents exposés à des commentaires vidéo pendant
plusieurs séances de pratique et ceux qui n’en ont reçu aucun.
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tory.1–9 To date, our review of the lit-
erature revealed 1 study in which
videotaped feedback was used with
surgical residents.10 To further un-
derstand the potential of videotaped
feedback in the bench-training
model, we recently conducted a
study in which the effectiveness of
videotaped feedback was evaluated
over 3 core surgical tasks in the field
of orthopedics. We found no signifi-
cant differences between the control
group and the videotaped feedback
group.11 We speculated that 2 main
design flaws in our study may have
influenced our findings. First, we in-
cluded a very heterogeneous group
of residents from all 5 academic lev-
els (PGY1–5). With approximately
35 residents in the entire orthopedic
training program, we believed it was
best to include all academic levels in
our experiment in order to obtain
maximal study power. However, the
more senior residents may have had
less to gain from seeing themselves
on videotape because of their higher
level of proficiency in the selected
tasks. Second, the residents received
only 1 exposure to the video feed-
back for each of the technical tasks.
We postulated that the degree of in-
tervention may have been insufficient
to result in a measurable difference
between the control and experimen-
tal groups.

A natural progression from that
study was to increase the video feed-
back from a single tape review to sev-
eral viewings in succession. This
would offer the advantage of increas-
ing the opportunity to practise a sur-
gical task. With any surgical task,
measurable changes are more readily
detected if the skill can be practised
more than once. By seeing oneself
perform a task repeatedly, any im-
provement in skill attributable to
video feedback would become more
evident.

The purpose of this study, there-
fore, was to evaluate the benefits of
repeated videotaped feedback for
PGY1 surgery residents when per-
forming a simulated vascular anasto-

mosis procedure (Fig. 1). A demon-
stration that videotaped feedback re-
sults in enhanced speed or quality of
technical skill acquisition could pro-
vide evidence to support the incor-
poration of this modality into the
routine training of surgical residents.

Methods

Thirty-three first-year surgical resi-
dents from the subspecialties of or-
thopedics, cardiac surgery, plastic
surgery, neurology, otolaryngology
and general surgery were invited to
participate. Individual written con-
sent was obtained from all partici-
pants. Ethics approval was obtained
from the Research Ethics Board at
Mount Sinai Hospital, Toronto.

Vascular anastomosis was selected
as the skill to be taught for several rea-
sons. Vascular anastomosis is a com-
plex task that has multiple requisite
skills.12 They include manual dexterity
and visual-spatial ability to: (1) plan
the sequence of events required to
complete the task, (2) prepare the
blood vessels and the operative field,
(3) move one’s body and arms as nec-
essary to facilitate suture placement,
(4) grasp the needle at the appropriate
place and angle for each placement of
suture, (5) adjust the patient’s body
position or room lighting to make the
anastomosis technically possible and,

finally, (6) place the sutures at appro-
priate intervals and distances from the
edges of the blood vessels with mini-
mal tissue damage.

Through experience and practise,
an expert surgeon is able to simulta-
neously integrate all of these skills to
successfully complete an anastomo-
sis. When learning how to perform
an anastomosis, trainees often focus
on only 1 or 2 of these skills.13 The
process of learning requires practise
and multiple attempts in order to in-
tegrate the multiple skills required.
We therefore hypothesized that re-
peated videotaped feedback with the
assistance of an expert had the po-
tential to increase the efficiency with
which a trainee could master the
complex task of vascular anastomosis.

The surgical skill of vascular anas-
tomosis was taught within the vascu-
lar control module of the principles
of surgery curriculum of the surgery
residency program at the University
of Toronto. Skills taught in these
weekly lectures are practised in the
laboratory sessions (Fig. 2) using hu-
man, animal and inanimate models.
It is within the laboratory sessions
devoted to vascular anastomosis that
we conducted our study. The addi-
tional costs requiring research funds
for the video feedback group in-
cluded the rental of video recording
equipment, videotapes and 2 video-

Backstein et al

196 J can chir, Vol. 48, No 3, juin 2005

FIG. 1. Set-up for the bench-training vascular anastomosis procedure.



technicians over 4 half-days. The ex-
perts volunteered their time.

Verbal feedback

Before this study began, all residents
were randomly assigned to 1 of 2
groups: control (expert feedback
alone) or experimental (video feed-
back with expert review). During the
3 laboratory practice sessions, experts
in the field of vascular surgery pro-
vided individualized verbal feedback
to residents in both the control and
experimental groups. Before the
practice sessions, the experts were
provided with standardized instruc-

tions on how to give verbal feedback
to both groups, so that all experts
were providing feedback in a similar
manner. The elements of verbal feed-
back were based on the 24 items
identified in the checklist on vascular
anastomosis (Fig. 3). Residents were
free to ask questions of the experts
and the experts were free to provide
verbal feedback as they circulated
through the work stations over the
2-hour laboratory session.

Control group

In the control group, the experts
would provide feedback as they cir-

culated through the laboratory. Dur-
ing these practice sessions the resi-
dents repeatedly practised the task of
vascular anastomosis.

Experimental group

The residents in the experimental
group practised the skill of vascular
anastomosis in the same area as resi-
dents in the control group. Video-
taped feedback was given only to
those in the experimental group and
was provided only once during each
weekly practice session from week 1
to week 3. Six stations were set up in
a segregated area of the laboratory
for the experimental group. Each 
station had a digital video camera on
a tripod stand and all of the necessary
surgical equipment needed to per-
form the vascular anastomosis. Mo-
bile dividers separated the 6 stations
to prevent “cross-contamination” of
feedback from the other stations.
Each resident had a maximum of 15
minutes to complete the vascular
anastomosis while being videotaped.
During the taping, a vascular sur-
geon was available to provide feed-
back. After the taping, each resident
in the videotaped group reviewed
their entire videotape up to a maxi-
mum of 15 minutes with an expert.
The expert provided verbal feedback
in the standardized method de-
scribed above. Residents had the op-
portunity to fast-forward and rewind
the tape and ask questions of the ex-
pert. During the videotaped review
there was no contact with other resi-
dents or any other form of feedback.

After completing the videotaping,
the residents returned to practise the
surgical skill of vascular anastomosis
with the other residents in the labo-
ratory.

In both groups, verbal feedback
was available throughout the 2-hour
period simulating a typical surgical
skills laboratory session. The only
difference between the 2 groups was
the single session of videotaped feed-
back with an expert (on a one-to-one
basis) over 3 consecutive weeks.

Videotaped feedback and surgical proficiency
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FIG. 2. Set-up for the practice sessions in the surgical skills laboratory.



During week 4 of the vascular
control module, the residents partici-
pating in the study completed a mini
objective structured assessment of
technical skills (MOSAT) examina-
tion that assessed their ability to per-
form a vascular anastomosis on the
same type of simulation model of
human anatomy they practised on
from week 1 to week 3. The evalua-
tors were vascular surgeons.

Outcome measures

Performance was assessed using a
checklist (Fig. 3) and a global rating
scoring system (Fig. 4).4,5 The detailed
checklist is operation-specific. The
items were selected by a panel of 
vascular surgeons who identified these
separate actions as necessary in per-
forming a vascular anastomosis effec-
tively. The global rating scale is a 7-

item form that uses behavioural de-
scriptors and focuses on the overall
performance of the resident, not the
specifics of the surgical task.4,5 Both
the global rating scale and checklist
are reliable, with interstation reliability
reported at 0.843 for the global rating
scale and 0.781 for the checklist.5

Construct validity was demonstrated
for both scales where analysis of vari-
ance revealed a significant effect of
training for both the checklist and the
global rating score (p < 0.001).5

Analysis

Each resident had 2 scores consisting
of a checklist and a global rating scale
for MOSAT evaluation on vascular
anastomosis. We analyzed the data us-
ing descriptive analyses and indepen-
dent t tests to compare the 2 scores of
the residents in the experimental
group with those in the control group.
For all tests, a 2-tailed p value of less
than 0.05 was considered significant.

Results

Twenty-six of the 33 PGY1 surgical
residents participated in this study.
The remaining 7 residents were un-
able to attend at least 2 of the 3
practice sessions due to conflicts in
scheduling and were therefore elimi-
nated from the study. Of the 26 resi-
dents participating, 7 were from or-
thopedics, 1 from neurosurgery, 1
from cardiac surgery, 3 from oto-
laryngology, 3 from plastic surgery
and 11 from general surgery. There
were 12 residents in the control
group and 14 in the experimental
group. The number of times resi-
dents had seen the task performed in
the operating room was an average
of 4.5 (standard deviation [SD] 2)
for the control group and 2.8 (SD 2)
for the experimental group. The
number of times residents had actu-
ally performed a vascular anastomosis
in the operating room was on aver-
age less than 1 for both groups. We
did not find a significant association
between the number of times the vas-
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MOSAT examination
Station: vascular anastomosis

Instructions to candidates: One limb of a bifurcated graft has been brought below the inguinal ligament.
Perform an end-to-side anastomosis on the common femoral artery.

Item

Not done
or done

incorrectly
Done

correctly

Control of vessel

  1. Appropriate clamp(s) (DeBakey[s] available for the exam) 0 1

  2. Clamp(s) placed entirely across artery; may occlude side-to-
side or anterior–posterior

0 1

Arteriotomy

  3. Anterior wall, in midline: longitudinal 0 1

  4. Uses appropriate blade (#11) to start 0 1

  5. Extends with Potts scissors or blade 0 1

  6. Appropriate size: 1.5–2 times the circumference of  the artery 0 1

  7. Avoids trauma to posterior wall of the artery 0 1

Preparing graft

  8. Ensures graft oriented, not twisted 0 1

  9. Cuts graft to appropriate length and contour (“cobra-head”) 0 1

Anastomosis

10. Selects appropriate suture (4–0 available for exam) 0 1

11. Selects vascular needle driver and forceps 0 1

12. Starts appropriately: box stitch in heel or parachutes starting
few bites from apex

0 1

13. Bites consistently spaced 2–3 mm from one another 0 1

14. Instructs assistant to follow; appropriate tension and direction 0 1

15. Avoids excessive trauma/handling of artery with instruments 0 1

16. Guides suture down to desired position following bites 0 1

17. Ensures that graft lays as patch (on outside) over the
arteriotomy

0 1

18. Flushes prior to last few bites 0 1

19. Ties final suture with appropriate tension, no air knot 0 1

20. Minimum of 6 throws on all knots 0 1

21. Needle loaded 1/2 to 2/3 >80% of the time 0 1

22. Uses correct needle, needle angle >80% of the time 0 1

23. Bites through artery and graft started at 90º >80% of the time 0 1

24. Follows curve of needle on entrance/exit >80% of the time 0 1

Maximum total score       24

Total score given

MOSAT = mini objective structured assessment of technical skills

FIG. 3. Task-specific checklist: vascular anastomosis.



cular anastomosis procedure was seen
or done in the operating room and
the checklist and global rating scores
(p > 0.05). Mean scores with standard
deviations between the 2 groups us-
ing the 2 outcome measures are pre-

sented in Table 1. Although the aver-
age scores for both the checklist and
global rating scales are higher in 
the experimental group, independent
t tests revealed no statistically signifi-
cant differences (Table 1).

Discussion

Our study is a follow-up to previous
work that evaluated the potential
benefits of videotaped feedback
among orthopedic surgical resi-
dents.11 In that study, residents were
evaluated on 3 tasks (femoral plate
application, elbow fracture wiring and
z-plasty) both before and after a sin-
gle intervention with videotaped
feedback. No significant differences
were found between the video feed-
back and no video feedback groups in
terms of improved time to complete
the task, checklist or global rating
scores. We speculated that our lack of
findings may have been related to in-
adequate exposure to the videotaped
feedback. As a result, in the present
study we included more videotaped
feedback sessions to identify whether
repeated videotaped feedback would
better enhance residents’ acquisition
of a core surgical skill, vascular anas-
tomosis. However, our findings re-
vealed no statistically significant dif-
ferences attributable to the use of
repeated video feedback.

Although we were unable to find
a statistically significant difference us-
ing the checklist and global rating
scale, residents from the experimen-
tal group described some benefits of
videotaped feedback in a qualitative
questionnaire administered after the
completion of the study. The bene-
fits included the opportunity for im-
mediate feedback and the opportu-
nity to actually see mistakes instead
of only being told what needed cor-
rection. Residents described a sense
that the use of videotaped feedback
allowed them to “fine-tune” a basic
skill. One resident believed that
videotaped feedback would be help-
ful once a resident had acquired the
basic skill level for the task, suggest-
ing that video feedback would be
useful in developing an expert level
of surgical proficiency.

The predominant reason why
some residents did not find video
feedback helpful was the perception
that greater benefit could be achieved

Videotaped feedback and surgical proficiency
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MOSAT examination
Global rating scale of operative performance

Rating scale

 Variable 1 2 3 4 5

Respect for
tissue

Frequently used
unnecessary force on

tissue or caused
damage by

inappropriate use of
instruments

Careful handling
of tissue but

occasionally caused
inadvertent damage

Consistently
handled tissue
appropriately
with minimal

damage to tissue

Time and motion Many unnecessary
moves

Efficient time/motion
and maximum

efficiency

Clear economy
of movement
and maximum

efficiency

Instrument
handling

Repeatedly makes
tentative or awkward

moves with instruments
through inappropriate

use

Competent use of
instruments but

occasionally
appeared stiff or

awkward

Fluid movements
with instruments
and no stiffness
or awkwardness

Knowledge of
instruments

Frequently asked for
wrong instrument or
used inappropriate

instrument

Knew names of most
instruments and used

appropriate
instrument

Obviously familiar
with  instruments
and their names

Flow of
operation

Frequently stopped
operating and

seemed unsure of
next move

Demonstrated some
forward planning
with reasonable
progression of

procedure

Obviously
planned course

of operation with
effortless flow

from one move
to the next

Use of assistants Consistently placed
assistants poorly or

failed to use assistants

Appropriate use of
assistants  most of

the time

Strategically used
assistants to the
best advantage

at all times

Knowledge of
specific
procedure

Deficient knowledge.
Required specific

instruction  at most
steps of operation

Knew all important
steps of operation

Demonstrated
familiarity  with all

steps of the
operation

Overall
performance

Very poor Competent Clearly superior

Quality of final
product

Very poor Competent Clearly superior

MOSAT = mini objective structured assessment of technical skills

FIG. 4. Global rating scoring system.

Table 1

A comparison of mean scores between experimental (repeated video
feedback) and control groups among PGY1 surgical residents (n = 26)

MOSAT questionnaire; mean (and SD) scores

Group
No.

residents Checklist* Global†

Control 12 16.77 (2.23) 29.75 (2.23)

Experimental 14 18.62 (1.94) 31.46 (4.87)

p values 0.46 0.81
MOSAT = mini objective structured assessment of technical skills; SD = standard deviation.
*Possible range of scores 0–24.
†Possible range of scores 9–45.



with individualized feedback from a
vascular surgeon. Previous research
has demonstrated the advantages of
individualized feedback with an ex-
pert.14–16 Yet this remains a costly and
time-consuming method.

In the qualitative questionnaire, 2
residents reported inconsistencies in
the expert’s feedback during review
of the videotapes from one week to
the next. We provided a standardized
set of criteria for evaluation based on
the checklist form to the vascular
surgeons providing feedback. It is
therefore interesting that residents
commented on the expert feedback
as inconsistent. This finding suggests
that the experts themselves may have
a learning curve when using video-
tape to instruct residents.

In 2 cases, a single videotaped ses-
sion per week was described as insuffi-
cient. This comment requires further
investigation. Perhaps, videotaped
feedback would be of greater benefit
if the residents could use this technol-
ogy on an ongoing basis to continu-
ally monitor their progress as they 
develop their surgical skills.

Our study may have been limited
by the outcome measures used. Al-
though global rating scale and the
checklist have been shown to have
validity and reliability among surgical
residents,4–6 both are based on rank
scales of measurement that may lack
the sensitivity needed to measure the
subtle improvements in surgical skill.
In our previous study,11 we specu-
lated that the inclusion of PGY4 and
5 residents may have been a factor in
not finding any differences between
feedback groups. In comparison with
previous studies that predominantly
involved medical students or junior
residents, our investigation had
groups with higher skill levels at the
outset of our study. The inclusion of
a wide range of trainees may have
lead to a situation in which subtle
improvements in surgical proficiency
were less likely to achieve statistical
significance. However, in the present
study, despite including only PGY1

level residents we were again unable
to find statistically significant differ-
ences between the groups.

The lack of a difference leads us 
to believe that videotaped feedback
either as a short intervention or in a
repeated format may have minimal
benefits to surgical residents. Al-
though the potential benefits of
videotaped feedback appear to be
more intuitive than quantitative, they
may still have a place in surgical
training programs as an adjunctive
teaching tool. Perhaps, as suggested
in the qualitative questionnaire,
videotaped feedback may be better
used after a basic skill has been ac-
quired in order to hone skills to a
higher level. Video review either by
the surgical resident alone or with an
expert may be most useful to senior
level residents who would identify
subtle areas for improvement with a
more critical eye.

Conclusions

It is possible that we need to use
more sensitive outcome measures to
pick up subtle improvements in sur-
gical skill. Improvements in surgical
proficiency often vary and may re-
quire months or years to be notice-
able. Measuring these improvements
has been inherently challenging
within the field of surgical education,
particularly with the limited availabil-
ity to use the operating room as a
teaching venue. The opportunity to
develop surgical proficiency using
bench models and effective adjunc-
tive feedback methods is becoming
ever more critical as operating room
experience and faculty hours become
ever more costly and precious.
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