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bjective assessment of vaginal surgical skills
hi Chiung Grace Chen, MD; Abner Korn, MD; Christopher Klingele, MD; Matthew D. Barber, MD, MHS;
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BJECTIVE: To develop and validate an instrument to assess surgical
kills during vaginal surgery.

TUDY DESIGN: Trainees from 2 institutions were directly assessed in
he operating room by supervising surgeons while performing a vaginal
ysterectomy using the new Vaginal Surgical Skills Index, global rating
cale, and visual analogue scale. Trainees were assessed again by the
ame surgeons 4 weeks after the live surgery and by a blinded outside
eviewer using a videotape of the case. Internal consistency, interrater
nd intrarater reliability, and construct validity were evaluated.

ESULTS: Two hundred twelve evaluations were analyzed on 76 sur-
ite this article as: Chen C, Korn A, Klingele C, et al. Objective assessment of vagina
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been used in an attemp

oi: 10.1016/j.ajog.2010.01.072
er, and intrarater reliability. Vaginal Surgical Skills Index scores corre-
ated with global rating score and visual analog scale scores. Increasing
aginal Surgical Skills Index scores significantly correlated with year of
raining and surgical volume with an estimated increase in score of 0.3
er hysterectomy performed.

ONCLUSION: The Vaginal Surgical Skills Index is a feasible, reliable,
nd valid instrument to assess vaginal surgical skills.

ey words: global rating scale, reliability, surgical skills evaluation,

eries from 27 trainees. There was good internal consistency, interra- vaginal surgery, validity
l surgical skills. Am J Obstet Gynecol 2010;203:79.e1-8.
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espite advances in surgical instru-
ments and techniques, progress in

ormalized assessment of surgical skills
or obstetrics and gynecology residents is
imited. A 1997-1998 survey of obstetrics
nd gynecology residency directors in
he United States found that only 29% of
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rograms had any formal surgical cur-
icula and only 17% used any method of
tandardized assessment of resident
echnical skills.1 Since this survey, many
esidency programs have improved their
ssessment strategies; however, assess-
ents of surgical skills continue to be

imited to nonvalidated global assess-
ents by supervising surgeons at the end

f a surgical rotation and by the use of
urgical case logs. Case logs lack content
alidity because they only document
articipation in a case and do not assess
he technical ability of the individual
erforming the procedure and most

orms of global assessment have poor re-
iability and unknown validity.2 Al-
hough surgical checklists are also useful
or learning and giving feedback, for as-
essment purposes, global rating scales
cored by experts have higher reliability
nd validity than checklists. However,
here are currently no published assess-

ent instruments that have been tested
or reliability or validity for use in live
pen gynecologic or vaginal surgery.
Formal intraoperative assessment is dif-

cult to standardize because the difficulty
evel of the procedure and the amount of
articipation from each trainee during the
ase is variable. Cadaveric specimens, live
nimals, and bench top simulators have
t to standardize the p

JULY 2010 Ameri
ssessment of basic surgical skills outside
he operating room. Objective Structured
ssessments of Technical Skills in these

ettings have good reliability and validity
sing animal models and bench top simu-

ators,3-5 yet they are limited by their avail-
bility, cost, and need for faculty time.
oreover, facilities required to support

hese programs may not be feasible for
maller community training programs.
herefore, the gold standard of determin-

ng a surgeon’s competence remains as-
essment during live surgery and valid and
eliable intraoperative assessment tools
hould be developed and validated in gy-
ecology for this purpose. These tools
ould also be beneficial in providing accu-
ate documentation of a trainee’s perfor-
ance through time allowing for directed

eaching and could be used to provide a
emplate for providing constructive for-

ative feedback about their performance.
Intraoperative assessment instru-
ents should be psychometrically ro-

ust, feasible to administer, and easily
daptable by residency programs. The
ost commonly used instrument to

valuate surgical skills is the global rating
f operative performance developed by
r Reznick and his general surgery col-

eagues.6,7 This instrument consists of a
-item global rating scale that allows su-

ervising surgeons to rate important but

can Journal of Obstetrics & Gynecology 79.e1
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eneric skills during surgical procedures
ncluding: respect for tissue, time and

otion, instrument handling, knowl-
dge of instruments, use of assistants,
ow of operation, and knowledge of the
rocedure. Although this performance

ndex has been shown to be reliable and
alid when used with bench top simula-
ors and animal models, its psychomet-
ic properties have not been demon-
trated using blinded reviewers in live
urgery, despite it being the only tool
isted on the Accreditation Council for
raduate Medical Education Patient
are Assessment section for the assess-
ent of surgical skills. Furthermore, al-

hough, this instrument has been used in
he gynecologic literature, albeit spar-
ngly, its psychometric properties have
ot been determined for live surgery and

here are currently no reliable and valid
nstruments for assessing vaginal surgi-
al skills in the laboratory or in the oper-
ting room setting.

The primary aims of this study were to
evelop a feasible, reliable, and valid in-
trument to evaluate surgical skills dur-
ng vaginal surgery and to compare the
sychometric properties of this new as-
essment scale for vaginal surgery with
he more commonly used Global Rating
cale (GRS) of Operative Performance.
ur goal was to develop an assessment

ool that is representative of essential
kills required to perform vaginal surgery.

e hypothesized that the Vaginal Surgical
kills Index (VSSI) would be a feasible, re-
iable, and valid instrument for the assess-

ent of vaginal surgical skills while per-
orming vaginal hysterectomy.

ATERIALS AND METHODS
o develop an instrument specifically for

he evaluation of vaginal surgical skills, we
xpanded and modified the original
-item GRS. Additional items were in-
luded such as initial inspection, perfor-
ance of an incision, maintenance of vis-

bility, use of electrosurgery, knot tying,
aintenance of hemostasis, removing

uid and debris at the completion of the
rocedure, and forward planning for a to-
al of 13 items (Appendix). These addi-
ional items were deemed important and

ighly relevant during vaginal surgery

9.e2 American Journal of Obstetrics & Gynecolog
ased on feedback from practicing gyneco-
ogic surgeons given the unique aspects of
perating using a vaginal approach. The
escriptors of the GRS were also rewritten
o provide clear descriptions for the asses-
or of what was to be rated and these de-
criptors were added to all items rather
han every other item on the GRS. To rate
he trainee’s overall performance during
he procedure, a 100-mm visual analog
cale (VAS) was also included as an addi-
ional measure of the attending’s global
mpression of surgical skill by the trainee.
ontent and face validity of the VSSI were
ssessed by surveying gynecology trainees
nd a panel of teaching gynecologic sur-
eons from 3 training institutions as to
hether the scale appeared fair and appro-
riate in assessing important qualities of
urgical technique during vaginal surgery.
ecause this project was presented to, dis-
ussed at, and funded by the Society of Gy-
ecologic Surgeons Education Research
orum in 2006, we also benefited from in-
ut from a wider group of gynecologic sur-
eons from multiple training institutions.

Institutional Review Board exemption
as obtained as this project involved the
se of educational tests and did not affect

he clinical course of the patients. We eval-

TABLE 1
Internal consistency of the VSSI an
during vaginal surgery by method o
Evaluation method

Live surgery
...................................................................................................................

Blinded videotape review by the same surgeo
...................................................................................................................

Blinded external videotape review
...................................................................................................................

GRS, Global Rating Scale; VSSI, Vaginal Surgical Skills Index.
a Cronbach’s alpha.

Chen. Objective assessment of vaginal surgical skills. Am J

TABLE 2
Interrater reliability and intrarater
of operative performance, and VAS
Assessment scale Interrater

VSSI 0.53
...................................................................................................................

GRS 0.31
...................................................................................................................

VAS 0.51
...................................................................................................................

GRS, Global Rating Scale; VAS, visual analog scale; VSSI, Vag
a Intraclass correlation coefficient.
Chen. Objective assessment of vaginal surgical skills. Am J Obs

y JULY 2010
ated obstetrics and gynecology residents
nd postresidency, Female Pelvic Medi-
ine and Reconstructive Surgery fellows
uring the performance of a vaginal hys-
erectomy at the Cleveland Clinic and

ayo Clinic from May 2007 to June 2008
sing the new VSSI, GRS, and VAS. Train-
es were evaluated several times over the
ourse of their gynecology rotation. Train-
es were instructed to perform the hyster-
ctomy as if they were the primary surgeon
nd neither the assistant nor the supervis-
ng surgeon would interfere with decisions
s long as the patient’s safety was main-
ained. The vaginal hysterectomy was vid-
otaped from the incision to completion
ith removal of the uterus and inspection
f all pedicles for hemostasis while preserv-

ng the anonymity of the trainee. As the
aginal hysterectomy was often performed
ith other procedures such as salpingo-
ophorectomy or prolapse surgeries, we
id not include vaginal cuff closure in the
ideo recording. Because the video record-
ng did not include audio, the supervising
ttending and other surgical assistants
ere instructed not to assist or correct the

rainee verbally; instead, every effort was
ade to correct or guide the trainee with

and gestures so that it was clear on the

he GRS of operative performance
valuation

VSSIa GRSa

0.96 0.95
..................................................................................................................

ter 1 mo 0.97 0.94
..................................................................................................................

0.95 0.94
..................................................................................................................

tet Gynecol 2010.

ability for the VSSI, GRS
ring vaginal surgery

abilitya Intrarater reliabilitya

0.82
..................................................................................................................

0.64
..................................................................................................................

0.69
..................................................................................................................

urgical Skills Index.
d t
f e

.........

n af
.........

.........
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ideo recording that the trainee had made
n error and was being rectified or the
rainee did not know the steps of the pro-
edure. Assistants were also instructed not
o automatically assist but to have the
rainee demonstrate what assistance was
eeded because the use of assistance was 1
f the evaluation parameters on the VSSI
orm. The VSSI, GRS, and VAS were com-
leted by a supervising attending surgeon

mmediately after observing the trainee
erform a vaginal hysterectomy. Addi-
ional information collected included the
ime taken to perform the hysterectomy
nd to fill out the VSSI form, training level
f the trainee, and number of vaginal hys-
erectomies the trainee had previously per-
ormed. The attending surgeon also rated
he difficulty of the case by answering the
uestion, “Compared with average level of
ifficulty for your operations, would you
ay this operation was?” and checking a
-point discrete response scale ranging
rom “much easier than my average oper-
tion” to “much more difficult.“

To evaluate interrater reliability, a
opy of the blinded video-recorded pro-
edure was sent to a surgeon at a separate
nstitution who evaluated the trainee’s
erformance using the same assessment

orms after watching the procedure. An-
ther copy of the recorded procedure
as given to the intraoperative supervis-

ng physician for review and form com-
letion at least 4 weeks after the date of
he original procedure to assess in-
rarater reliability. Both evaluations were
erformed in a blinded manner with the
nonymity of the trainee and their train-
ng level preserved as the recordings only
ncluded the date of surgery and the
rainee 4-digit unique identifier.

Cronbach’s alpha was calculated to as-
ess internal consistency of the VSSI, as-
uming independence across surgeries. In-

, Univariate relationship between the VSSI sum-
ary scores and training level indicating good

iscriminate validity. B, Univariate relationship
etween the GRS of operative performance sum-
ary scores and training level indicating good

iscriminate validity.
RS, Global Rating Scale; VSSI, Vaginal Surgical Skills Index.

hen. Objective assessment of vaginal surgical skills. Am J
FIGURE 1
Univariate relationship between live summary scores and training level
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errater reliability and intrarater reliability
ere analyzed using Intraclass correlation

oefficient (ICC). Construct validity was
valuated by measuring convergent valid-
ty, or the association between VSSI scores
range, 0–52) and the GRS scores (range,
–35) or VAS scores (range, 0–100) using
earson correlation coefficient (r) and by
iscriminant validity by comparing VSSI
cores with training level and surgical vol-
me. Because most trainees had multiple
urgeries assessed, the estimated mean and
tandard error of the instrument scores by
raining level were compared. Based on
revious studies validating the GRS, at

east 20 trainees would be necessary to dis-
riminate between training levels to dem-
nstrate discriminate validity.6 Linear
ixed effect models were used to evaluate

he relationship between the VSSI scores
nd training level or surgical volume while
onsidering the random trainee effect and
he correlation within surgery. All analyses
ere performed using SAS 9.1 software

SAS Institute, Inc, Cary, NC).

esults
total of 27 trainees postgraduate train-

ng levels (PGY) 1-7 (residents and fel-
ows) from 2 institutions participated in
his study. Because most trainees had

ultiple procedures assessed during the
tudy period, there were a total of 76 sur-
eries performed. Five supervising sur-
eons from 2 institutions (C.C. and
.C.) completed evaluations immedi-

tely after each procedure and then again
fter watching the recorded procedure.
ne surgeon from a third institution

University of California, San Francisco)
erved as the blinded external reviewer
ho watched all the recorded procedures

TABLE 3
Convergent validity between the VS
and VAS by method of evaluation
Evaluation method

Live surgery
...................................................................................................................

Blinded videotape review by the same surgeo
after 1 mo
...................................................................................................................

Blinded external videotape review
...................................................................................................................

GRS, Global Rating Scale; VAS, visual analog scale; VSSI, Vag
a Pearson correlation coefficient.

Chen. Objective assessment of vaginal surgical skills. Am J
nd completed the evaluations for each s

9.e4 American Journal of Obstetrics & Gynecolog
f the procedures. A total of 212 surgical
valuations were analyzed. The mean (�
tandard deviation [SD]) time taken to
omplete vaginal hysterectomy was 36.6

17.8 minutes (range, 8 –135) and the
ean time taken to complete VSSI form
as 2 � 1 minutes (range, 1–10).
Internal consistency for the VSSI and
RS were high (Cronbach’s alpha �
.95– 0.97). As shown in Table 1, inter-
ater reliability (ICC � 0.53) and in-
rarater reliability (ICC � 0.82) for the
SSI were also good; however, the GRS
ad the lowest interrater reliability at
.31 and intrarater reliability was 0.64
Table 2).

Both scales were able to discriminate be-
ween training levels as there was a moder-
te correlation between the VSSI total
core and training level r � 0.64 (95% con-
dence interval [CI], 0.53–0.73; P � .001)
Figure 1, A) and between the GRS scores
nd training level (r � 0.51; 95% CI, 0.40–
.61; P � .001) (Figure 1, B). The VSSI and
RS also appeared to have good conver-

ent validity as the correlations between
he overall VSSI score, VAS, and overall
RS score were high, ranging from 0.90–
.94 (Table 3). After controlling for differ-
nces in method of rating and level of sur-
ery difficulty, increasing VSSI scores and
RS continued to significantly correlate
ith training level with each year corre-

ponding to an average increase of 6.6
95% CI, 4.2–7.0; P � .001) points on the
otal VSSI score per year of training and
n average increase of 2.54 (95% CI, 1.96–
.23) points on the total GRS score for each
dditional surgery performed. Surgical
olume also significantly correlated with
ive VSSI scores (Figure 2, A) and live GRS

, GRS,

VSSI and VASa VSSI and GRSa

0.91 0.94
..................................................................................................................

0.93 0.92

..................................................................................................................

0.92 0.94
..................................................................................................................

urgical Skills Index.

tet Gynecol 2010.
cores (Figure 2, B). After controlling for m

y JULY 2010
ifferences in method of rating and level of
urgery difficulty, there was an estimated
ncrease of 0.3 points in the VSSI score (pa-
ameter estimate, 0.27; 95% CI, 0.20–0.33;
� .001) for each additional vaginal hys-

erectomy performed and 0.13 in the mean
core of the GRS for each additional hys-
erectomy performed (parameter esti-

ate, 0.13; 95% CI, 0.10–0.16; P � .001).

omment
here has been growing concern among
bstetrics and gynecology educators that
ith the increased requirements for pri-
ary care and the restrictions on work

ours, surgical learning may be compro-
ised.8,9 Accrediting bodies continue to

mplement requirements that training
rograms provide valid and reliable doc-
mentation of surgical performance of

heir trainees and accurately attest to an
ndividual’s surgical abilities before
ompletion of training. Historically,
rograms have relied on subjective eval-
ations of a resident’s skills. Assessments
f this nature are often biased, inconsis-
ent, unreliable, and invalid.2,10 Because
f these limitations, these evaluations ar-
uably add little to a trainees’ under-
tanding of their abilities and areas that
eed improvement. It is therefore timely
nd imperative to establish more valid
nd reliable assessment strategies to eval-
ate surgical techniques.
There are 2 major differences between

sing an assessment tool in a controlled
nvironment like the Objective Struc-
ured Assessments of Technical Skills
ompared with live surgery. In live sur-
ery, assessors cannot be blinded to the
rainee, patient characteristics, or oper-
ting room environment. Knowledge of
ny of these factors may be a source of
ias into the assessment. Second, live
ases cannot be completely standardized
s the difficulty level of the case will be
ariable. Difficulty level introduces vari-
bility into the trainee’s performance.
herefore, for an assessment tool to be
n appropriate measure of a live proce-
ure it must be accurate enough to over-
ome this variability to be a reliable
easure.
Our goal was to develop a valid and

eliable instrument to measure perfor-
SI
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n
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.........

inal S
ance of vaginal surgery given its estab-
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ished efficacy and safety in gynecologic
urgery. In 2003, more than 600,000 hys-
erectomies were performed in the
nited States with 22% of these per-

ormed using the vaginal approach.11

aginal surgery is considered the ap-
roach of choice for most patients re-
uiring hysterectomy because morbidity

s lower with the vaginal approach than
ith any other method.12,13 Further-
ore, vaginal surgery requires a unique

et of surgical skills because of limited
xposure, limited assistance, and operat-
ng in a narrow cavity. Therefore, it is
ssential to have a specific instrument for
ssessment of vaginal surgical skills.

In this study, we successfully demon-
trated good interrater and intrarater reli-
bility and construct validity of the VSSI.
he GRS demonstrated high internal con-

istency and moderately high intrarater re-
iability. The interrater reliability for the
RS is low in this study and also lower than

he VSSI. This is concerning and may be
xplained by the blinded study design and
ssessment of live, rather than standard-
zed surgery. Most data describing the reli-
bility of the GRS do not use blinded com-
arisons of live surgery; instead these use
tandardized stations of different surgical
echniques in a surgical laboratory. By us-
ng live surgery, we included the effect of
ifferent severities of disease and patient
ariability on the performance. This po-
entially increases the variability of an as-
essor rating performance. However, this
id not appear to affect the VSSI as the in-
errater reliability remained acceptable,
espite the increased variability of rating

ive surgery.
Strengths include the prospective na-

ure of the study and the attention to rel-
vant psychometric properties for as-
essment instruments. The VSSI appears
o be a valid and reliable assessment in-
trument for evaluating trainees per-

, Univariate relationship between live VSSI sum-
ary scores and number of vaginal hysterecto-
ies. B, Univariate relationship between live GRS

f operative performance summary scores and
umber of vaginal hysterectomies.
RS, Global Rating Scale; VSSI, Vaginal Surgical Skills Index.

hen. Objective assessment of vaginal surgical skills. Am J
FIGURE 2
Univariate relationship between live summary scores
and number of vaginal hysterectomies
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orming vaginal hysterectomy. One of
he most important properties of any as-
essment scale is its reliability (ie, the tool
hould measure the same thing each time
t is used under the same conditions with
he same subjects.) We have shown that
he VSSI demonstrated high internal
onsistency and moderately high inter-
ater reliability. These are reassuring
roperties that allow for trainees to be
ompared across different evaluators or
cross institutions; potentially using
ideo-taped assessments. The VSSI also
emonstrated good intrarater reliability

ndicating that the same reviewer would
core the same trainee doing the same
urgery the same way on different occa-
ions. This is an important property to
ompare the progress of an individual
ver time by the same evaluating sur-
eons at an institution.
Construct validity was assessed using

onvergent and discriminate validity.
onvergent validity is confirmed by agree-
ent between different rating systems. For

xample, a good score on 1 rating system
hould also translate to a good score on an-
ther rating system if they are both mea-
uring the same trainee doing the same se-
ies of tasks. In our study, VSSI scores
ighly correlated with GRS and VAS
cores. The better a trainee did on the VSSI,
he better they did on the GRS and VAS.
iscriminate validity is the ability to dis-

inguish between items that should be dif-
erent. For example, a more senior trainee
hould have a different score than a more
unior trainee. After controlling for differ-
nces in evaluation methods and difficulty
f the surgery, there were significant differ-
nces in the VSSI scores among trainees of
ifferent levels with less experienced train-
es receiving lower scores. Because trainees
f the same level of training may have dif-
erent surgical experiences, it is also impor-
ant to understand the relationship be-
ween surgical volume and assessment
cores. Therefore, in addition to discerning
etween different training levels, we fur-
her demonstrated construct validity by es-
ablishing a significant association be-
ween surgical volume and VSSI scores;
igher surgical volume correlated with
igher VSSI scores.
Assessment instruments should also
e easy to fill out and considerate of a p

9.e6 American Journal of Obstetrics & Gynecolog
urgeon’s time. The VSSI is intended to
e used after a trainee performs vaginal
urgery and requires no special equip-

ent or evaluator training. Most super-
ising surgeons were able to complete
he form in 2 minutes, allowing the VSSI
o be implemented and completed with-
ut significant impediment to the sur-
eon’s time. Therefore, the VSSI could
e easily incorporated into a residency
raining program for the evaluation and
mprovement of resident and fellow vag-
nal surgical skills.

One of the most surprising findings of
he study was how much the process of as-
essment improved teaching during the
tudy period. Most trainees gave positive
emarks about being allowed to operate
ithout unsolicited guidance during the

ases. This was particularly emphasized in
he PGY 3 and 4 residents. All trainees were
ager to see how they performed on the
SSI and sought the immediate reinforc-

ng or corrective feedback after the case.
sing the VSSI as a guide to areas of surgi-

al competency, the supervising surgeons
xplained to the trainee why they rated
hem the way they did and let them know
pecifically what they needed to change or
earn more about. Although we did not
pecifically measure how much this af-
ected learning, it is clear from this study
hat the VSSI can be not only used as a

ethod of assessment but also as a teach-
ng tool to give feedback and is the subject
f a future study. Furthermore, this instru-
ent should be tested over a trainee’s full

raining of 4 years and at different institu-
ions to assess its generalizability. It would
lso be important to establish competency
utoff scores on each instrument so that
raining programs could use to document
urgical competency.14

In conclusion, the VSSI is a feasible,
alid, and reliable assessment tool for
aginal surgery. This VSSI can be used to
bjectively evaluate a trainee’s vaginal
urgical skills to aid in the process of de-
ermining competency in vaginal sur-
ery and it may also be used as a guide to
ive feedback immediately after surgical
eaching to improve learning. The GRS is
urrently the only Accreditation Council
or Graduate Medical Education recom-

ended assessment tool for operative

erformance and these data suggest that A

y JULY 2010
he instrument is a valid but less reliable
easure of technical skills during the

erformance of vaginal surgery. A scale
pecific for vaginal surgery may be nec-
ssary to evaluate live surgery. f
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APPENDIX
Vaginal Surgical Skills Index evaluation form
Trainee’s name:
Procedure(s) the trainee performed:
1. _________________________________________
2. _________________________________________
3. _________________________________________

Date of operation:
Proportion of the procedure(s) that the trainee performed.
<50% or >50%
<50% or >50%
<50% or >50%

................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

Please evaluate each trainee according to the criteria below and check the box that most corresponds to their performance.
................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

1. Initial inspection
(Check one)

□ 0
Incomplete and unsystematic
inspection of relevant pelvic
and vaginal structures

□ 1
Partially complete and
unsystematic inspection of
relevant pelvic and vaginal
structures

□ 2
Complete but unsystematic
inspection of relevant
pelvic and vaginal
structures

□ 3
Complete and somewhat
systematic inspection of
relevant pelvic and
vaginal structures

□ 4
Systematic and complete
assessment of relevant
pelvic and vaginal
structures

Not
observed

................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

2. Incision
(Check one)

□ 0
Does not perform appropriate
incision(s) safely and does
not use incision(s) effectively
ensuring optimal exposure

□ 1
Incompletely performs
appropriate incision(s) safely
and does not use incision(s)
effectively ensuring optimal
exposure

□ 2
Performs appropriate
incision(s) safely but does
not use incision(s)
effectively ensuring optimal
exposure

□ 3
Performs appropriate
incision(s) safely and
partially uses incision(s)
effectively ensuring
optimal exposure

□ 4
Performs appropriate
incision(s) safely and
uses incision(s)
effectively ensuring
optimal exposure

Not
observed

................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

3. Maintenance of
visibility
(Check one)

□ 0
Almost never or never
obtains appropriate exposure

□ 1
A few times (less than half the
time) obtains appropriate
exposure

□ 2
Sometimes (about half the
time) obtains appropriate
exposure

□ 3
Most time (more than
half the time) obtains
appropriate exposure

□ 4
Almost always or always
obtains appropriate
exposure

Not
observed

................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

4. Use of
assistants
(Check one)

□ 0
Almost never or never
strategically used assistant(s)
to the best advantage

□ 1
A few times (less than half the
time) strategically uses
assistant(s) to the best
advantage

□ 2
Sometimes (about half the
time) strategically uses
assistant(s) to the best
advantage

□ 3
Most time (more than
half the time)
strategically uses
assistant(s) to the best
advantage

□ 4
Almost always or always
strategically uses
assistant(s) to the best
advantage at all times

Not
observed

................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

5. Knowledge of
instruments
(Check one)

□ 0
Almost never or never uses
and is familiar with correct
instruments

□ 1
A few times (less than half the
time) uses and is familiar with
correct instruments

□ 2
Sometimes (about half the
time) uses and is familiar
with correct instruments

□ 3
Most time (more than
half the time) uses and
is familiar with correct
instruments

□ 4
Almost always or always
uses and is familiar with
correct instruments

Not
observed

................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

6. Tissue and
instrument
handling
(Check one)

□ 0
Almost never or never
appropriately handles tissue
and instruments

□ 1
A few times (less than half the
time) appropriately handles
tissue and instruments

□ 2
Sometimes (about half the
time) handles tissue and
instruments appropriately

□ 3
Most time (more than
half the time) handles
tissue and instruments
appropriately

□ 4
Almost always or always
handles tissue and
instruments appropriately

Not
observed

................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

7. Electro-surgery
(Check one)

□ 0
Almost never or never uses
electro-surgery safely and
efficiently

□ 1
A few times (less than half the
time) uses electro-surgery
safely and efficiently

□ 2
Sometimes (about half the
time) uses electro-surgery
safely and efficiently

□ 3
Most time (more than
half the time) uses
electro-surgery safely
and efficiently

□ 4
Almost always or always
uses electro-surgery
safely and efficiently

Not
observed

................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

Chen. Objective assessment of vaginal surgical skills. Am J Obstet Gynecol 2010. (continued )
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APPENDIX
ation form (continued)

er
y
tion and

□ 1
A few times (less than half the
time) quickly and correctly
performs suture ligation and
knot tying

□ 2
Sometimes (about half the
time) quickly and correctly
performs suture ligation
and knot tying

□ 3
Most time (more than
half the time) quickly
and correctly performs
suture ligation and knot
tying

□ 4
Almost always or always
quickly and correctly
performs suture ligation
and knot tying

Not
observed

...............................................................................................................................................................................................................................................................................................................................................................................................

er
nd uses

obtain
nd

□ 1
A few times (less than half the
time) exposes bleeders and
uses correct technique to
obtain hemostasis safely and
effectively

□ 2
Sometimes (about half the
time) exposes bleeders and
uses correct technique to
obtain hemostasis safely
and effectively

□ 3
Most time (more than
half the time) exposes
bleeders and uses
correct technique to
obtain hemostasis safely
and effectively

□ 4
Almost always or always
exposes bleeders and
uses correct technique to
obtain hemostasis safely
and effectively

Not
observed

...............................................................................................................................................................................................................................................................................................................................................................................................

er
fluid and
ly
g

□ 1
A few times (less than half the
time) completely removes fluid
and debris and thoroughly
inspects for bleeding

□ 2
Sometimes (about half the
time) completely removes
fluid and debris and
thoroughly inspects for
bleeding

□ 3
Most time (more than
half the time) completely
removes fluid and debris
and thoroughly inspects
for bleeding

□ 4
Almost always or always
completely removes fluid
and debris and
thoroughly inspects for
bleeding

Not
observed

...............................................................................................................................................................................................................................................................................................................................................................................................

er

awkward
es

□ 1
A few times (less than half the
time) efficiently performs
movements with no awkward
or unnecessary moves

□ 2
Sometimes (about half the
time) efficiently performs
movements with no
awkward or unnecessary
moves

□ 3
Most time (more than
half the time) efficiently
performs movements
with no awkward or
unnecessary moves

□ 4
Almost always or always
efficiently performs
movements with no
awkward or unnecessary
moves

Not
observed

...............................................................................................................................................................................................................................................................................................................................................................................................

er
rd
r proper

re

□ 1
A few times (less than half the
time) demonstrates forward
planning allowing for proper
flow of the procedure

□ 2
Sometimes (about half the
time) demonstrates
forward planning allowing
for proper flow of the
procedure

□ 3
Most time (more than
half the time)
demonstrates forward
planning allowing for
proper flow of the
procedure

□ 4
Almost always or always
demonstrates forward
planning allowing for
proper flow of the
procedure

Not
observed

...............................................................................................................................................................................................................................................................................................................................................................................................

er
iarity with
eration

□ 1
A few times (less than half the
time) demonstrated familiarity
with all aspects of the
operation

□ 2
Sometimes (about half the
time) demonstrates
familiarity with all aspects
of the operation

□ 3
Most time (more than
half the time)
demonstrates familiarity
with all aspects of the
operation

□ 4
Almost always or always
demonstrates familiarity
with all aspects of the
operation

Not
observed

...............................................................................................................................................................................................................................................................................................................................................................................................

nsupervised: NO YES

J Obstet Gynecol 2010.
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Vaginal Surgical Skills Index evalu
8. Knot tying/

ligation
(Check one)

□ 0
Almost never or nev
quickly and correctl
performs suture liga
knot tying

.................................................................................................................

9. Hemostasis
(Check one)

□ 0
Almost never or nev
exposes bleeders a
correct technique to
hemostasis safely a
effectively

.................................................................................................................

10. Procedure
completion
(Check one)

□ 0
Almost never or nev
completely removes
debris and thorough
inspects for bleedin

.................................................................................................................

11. Time and motion
(Check one)

□ 0
Almost never or nev
efficiently performs
movements with no
or unnecessary mov

.................................................................................................................

12. Flow of
operation and
forward
planning
(Check one)

□ 0
Almost never or nev
demonstrates forwa
planning allowing fo
flow of the procedu

.................................................................................................................

13. Knowledge of
specific
procedure
(Check one)

□ 0
Almost never or nev
demonstrates famil
all aspects of the op

.................................................................................................................

Overall, is the trainee competent to safely perform this task u
Comments:

Chen. Objective assessment of vaginal surgical skills. Am
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