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Background: It is estimated that 28% of patients are dissatisfied after anterior cruciate ligament (ACL) reconstruction, in part
because they do not understand the procedure well enough.

Purpose: To assess the postoperative comprehension, satisfaction, and functional outcomes of 2 patient groups: 1 undergoing a
standard surgical procedure (standard group) and 1 involved in their surgery (participation group).

Study Design: Cohort study; Level of evidence, 2.

Methods: Over a 4-month period, 62 patients were included: 31 in the standard group and 31 in the participation group. The
preoperative information, surgical technique, anesthesia, and postoperative course were identical in both groups. Patients in the
participation group were allowed to watch the arthroscopic portion of their surgery live on a video screen, and standardized
information was given to these patients during the arthroscopic phase. Self-administered questionnaires were given to assess
comprehension (Matava score), satisfaction (visual analog scale [VAS] for satisfaction, Net Promoter Score [NPS], and Evaluation
du Vécu de l’Anesthésie LocoRégionale [EVAN-LR]), and outcomes (International Knee Documentation Committee [IKDC] form
and Anterior Cruciate Ligament–Return to Sport after Injury [ACL-RSI] scale) between groups.

Results: Postoperative comprehension was significantly improved in the participation group, as the Matava score increased by a
mean of 7.1 ± 5.3 points versus 2.7 ± 5.6 points in the standard group (P ¼ .0024). The mean VAS satisfaction score immediately
after surgery was 9.8 ± 0.6 in the participation group versus 8.9 ± 1.9 in the standard group (P ¼ .0033); this difference was still
present at 1 year postoperatively (9.8 ± 0.6 vs 9.1 ± 1.7, respectively; P ¼ .0145). The NPS was 96.8% in the participation group
versus 64.5% in the standard group (P ¼ .0057) in the immediate postoperative period and 100.0% in the participation group
versus 71.0% in the standard group at 1 year postoperatively (P ¼ .0046). The mean total EVAN-LR score was 89.1 ± 6.5 in the
participation group and 84.6 ± 9.9 in the standard group (P¼ .0416). At 1 year postoperatively, the mean IKDC score was 86.0 ± 7.5
in the participation group versus 80.0 ± 7.4 in the standard group (P ¼ .0023). The mean ACL-RSI score was 80.9 ± 7.7 in the
participation group versus 74.3 ± 8.4 in the standard group (P ¼ .0019).

Conclusion: Involving patients in their ACL reconstruction surgery improves their understanding of the procedure and their sat-
isfaction with their care, which results in better outcomes at 1 year postoperatively.
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The anterior cruciate ligament (ACL) is a major contributor
to knee stability and function. It prevents the tibia from slid-
ing too far forward relative to the femur and from rotating too

much internally. It is also one of the most frequently injured
knee ligaments, with well-known consequences: instability
contributes to osteoarthritis development in 50% of patients
10 to 20 years after the injury.22

Arthroscopic ACL reconstruction is a common orthopae-
dic surgery procedure. It is intended for active patients who
want to resume a high activity level.26 While the outcomes
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are highly satisfactory in terms of returning to sports and
recovering full function, 28% of patients are dissatisfied
with this surgery in terms of their knee function.1 It has
been suggested that psychological factors related to how
patients perceive their knee function have a large impact.
For example, the fear of reinjuring their knee or a lack of
confidence in the function of the repaired knee prevents
patients from attaining their goals (such as returning to
preinjury levels) and leads to dissatisfaction.1 This high
rate of patient dissatisfaction can partly be attributed to
the gap between functional outcomes and patient expecta-
tions.23 This brings into question whether patients truly
understand the fine points of the surgical procedure (ie,
modalities of surgery, postoperative convalescence period,
duration of rehabilitation)1 because the most dissatisfied
patients are the ones who did not understand what their
postoperative abilities and limitations would be.

Satisfaction is a multifactorial phenomenon determined
by elements beyond mere physical function.28 Better under-
standing of the diagnostic processes and goals of surgery,
which can be achieved through a better information
method, improves satisfaction-related outcomes.28 This has
been observed when an information video is provided to
patients before ACL surgery32 and other types of surgery.39

Appropriate information given by the physician plays a
key role in patient satisfaction and comprehension.12,18

This is especially true in an era in which patients are
increasingly well informed through their own research. For
example, studies have shown that although the choice of
graft is primarily influenced by the surgeon’s recommenda-
tions, the patient’s own research (especially on health-
related websites) comes into play.8

Newer regional anesthesia methods allow patients to be
fully conscious during the entire surgical procedure.9,16

Also, because knee arthroscopic surgery involves a camera
and video screen, a patient could theoretically see what is
happening during the arthroscopic portion of the surgical
procedure in real time and receive information about the
various steps. This allows the patient to participate and be
engaged in the surgical procedure. Participation consists of
looking at the arthroscopic screen during surgery while
providing the patient with standardized information. We
found no published studies evaluating the comprehension
and satisfaction of patients who were involved in their ACL
reconstruction surgery in such a manner.

We hypothesized that allowing patients to participate in
their own surgery would lead to better understanding of the
procedure and ultimately greater satisfaction and better
functional outcomes. The goal of this study was to assess

patient comprehension, satisfaction, and outcomes based
on patient participation in the surgical procedure.

METHODS

This was a prospective, single-center, nonrandomized,
sequential pilot study. Our hospital’s research ethics com-
mittee approved this study.

Patients

Between December 2016 and March 2017, a total of 101
patients underwent ACL reconstruction at our hospital.
To be included in our study, patients had to be at least
18 years of age, have an isolated ACL injury in 1 knee,
undergo arthroscopic reconstruction, and speak and under-
stand French. Patients were excluded if they were under-
going additional procedures, had a meniscal injury
requiring resection or suture repair, declined to participate
in the study, received a type of anesthesia in which the
patient was unconscious, were under guardianship or were
a ward of the court, did not have at least 1 year of follow-up,
or were pregnant or breastfeeding.

This resulted in 62 patients being included in the study:
31 in the standard group and 31 in the participation group
(Figure 1). Patients were enrolled consecutively: the stan-
dard group from December 2016 to January 2017 and the
participation group from January 2017 to March 2017. In
the standard group, patients underwent surgery in the
usual manner, without looking at the arthroscopic video
screen during the procedure. In the participation group,
patients were allowed to look at the arthroscopic video
screen during their surgery and received standardized
information about the management of the procedure.
Patients in both groups received the same preoperative
information, which was provided by a single surgeon in a
standardized manner. The 2 groups received the same type

Figure 1. Study flowchart.
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of anesthesia (spinal with no sedation), underwent surgery
using the same reconstruction technique by the same sur-
geon (E.C.), and underwent the same rehabilitation proto-
col. The only difference between the 2 groups was whether
the patient participated in the surgical procedure while
having access to the arthroscopic screen and standardized
information.

Surgical Technique

Patients in the standard group underwent ACL reconstruc-
tion using a quadriceps tendon graft,5 as described below.
An inside-out femoral tunnel was drilled with the same
diameter as the graft through an anteromedial portal using
Arthrex instrumentation. The tibial tunnel was created
using a 55� instrument and then drilled with a cannulated
reamer. The femoral end and then the tibial end of the graft
were secured using a 23 mm–long BioComposite Interfer-
ence Screw (Arthrex). The bone block was fixed inside the
tibial tunnel.

Patients in the participation group underwent the same
surgical treatment as patients in the standard group. The
only difference was that the former group was allowed to
look at the arthroscopic video screen to follow their surgery
in real time during the arthroscopic phase (Figure 2). All
patients in the participation group also received standard-
ized information during the actual arthroscopic procedure.

Perioperative Information

The patients in both groups were given the same informa-
tion sheet and the same diagram preoperatively that
explained the surgical procedure. All patients in the partic-
ipation group received additional information during

surgery. This information was standardized, identical for
all patients, and always delivered in the same order:

� Knee anatomy: the surgeon showed the patient the
joint surfaces of the femur and tibia, the medial and
lateral menisci, and the ACL and posterior cruciate
ligament.

� Injured ACL: the surgeon showed the patient his/her
torn ACL.

� Tunnel preparation: the surgeon showed the patient the
location of the tibial and femoral bone tunnels, and the
tunnels were then drilled.

� Ligament reconstruction: the surgeon showed the
patient the “new” ACL and used a hook to demonstrate
tension on the structure.

If patients had questions, they could ask the surgeon,
who would answer using the arthroscopic screen as needed.
If patients in the standard group had questions, they could
ask them during surgery. These patients received spinal
anesthesia but could not see the arthroscopic screen; in the
end, none of them asked questions during surgery.

Anesthesia

The anesthesia protocol required that the patient be con-
scious and aware to receive and understand the intraopera-
tive information. Hence, all patients received appropriate
spinal anesthesia. Patients who required additional anes-
thesia affecting their level of consciousness were excluded
(14 patients: 8 [21%] in the standard group and 6 [16%] in
the participation group; P ¼ .6290). In every case, addi-
tional anesthesia was required for pain control and not
because the patient was uncomfortable watching the surgi-
cal procedure.

Figure 2. Arthroscopic video screen is visible to the patient who is conscious and aware.
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Rehabilitation

All patients underwent the same postoperative rehabilita-
tion protocol. Full weightbearing on the operated leg was
allowed immediately after surgery. The patients wore a
cryotherapy brace for 1 week. They started physical ther-
apy on the day after surgery. They had follow-up visits with
their surgeon at 6 weeks and 6 months. They were also
reviewed by a sports medicine physician at 3, 4.5, and
9 months.

An isokinetic and functional analysis was performed at
6 months and repeated later on as needed. This was our
main criterion to allow patients to return to their sports
activities. The following target dates were adjusted based
on the results of the above tests. Cycling and swimming
were allowed between 1 and 1.5 months. Simple running
was allowed at 3 months. Weightbearing sports were
allowed at 6 months, on average, but without contact.
Contact sports were allowed between 8 and 9 months after
surgery, on average.

Study Endpoints

Patients filled out various self-administered questionnaires
the day before the procedure and again the first day after
surgery. The preoperative questionnaire consisted of a set
of questions to evaluate the patient’s knowledge about ACL
reconstruction.26 The postoperative questionnaire included
the same one filled out before surgery to evaluate compre-
hension and 3 additional satisfaction-related surveys:
visual analog scale (VAS) for satisfaction,35 Net Promoter
Score (NPS),13 and Evaluation du Vécu de l’Anesthésie
LocoRégionale (EVAN-LR).27 All patients were reviewed
in person after a minimum follow-up of 1 year. Satisfaction
was measured again using the VAS and NPS. Outcomes
(patient-reported outcome measure [PROM] scores) were
also determined at this time point.

Primary Endpoint: Comprehension

The comprehension questionnaire completed the day before
the procedure and again the first day after surgery was
based on the one described by Matava et al.26 It had
single-choice or multiple-choice questions ranging from
general ones such as “Where is the ACL located?” to more
specific ones such as “What is the retear rate after ACL
reconstruction surgery?” The percentage of correct answers
was calculated from 0% to 100%. This questionnaire has
been validated in the literature for the comprehension of
perioperative care inherent to ACL reconstruction.

We used 2 tools to measure confounding factors affecting
comprehension during the preoperative phase. The vali-
dated Tampa Scale for Kinesiophobia11 was used to assess
patients’ fears relative to the retear risk. A higher score
indicates that a patient has a greater fear of retearing the
reconstructed ACL. The Knee Self-Efficacy Scale (K-SES)37

is a validated survey in which patients report how certain
they are about performing the task right now, despite knee
pain/discomfort. In the second part of this survey, the
patients report how certain they feel about their future

capabilities. A higher score in the first part indicates that
the patient is confident about the knee’s present physical
performance/function. A higher score in the second part
indicates that the patient has confidence in the future phys-
ical performance/prognosis of his/her knee. This allowed us
to identify patients who lacked confidence in their ability to
regain full function of their knee in the future or conversely
identify those with disproportionally high expectations of
surgery and its potential outcomes. These are self-
administered measures validated in the context of ACL
injuries that were completed the day before surgery.

Secondary Endpoint: Satisfaction24 and PROMs

Satisfaction was evaluated the day before and the day after
surgery using 3 validated measures: the VAS,35 the NPS,14

and the EVAN-LR.27

VAS Satisfaction.34,35 Patients were asked to rate how
much they were satisfied with their care on a scale from 0 to
10. They were told that a score of “0” meant extremely dis-
satisfied and that a score of “10” meant extremely satisfied.

Net Promoter Score.14,19 This tool is used in the market-
ing field to determine how satisfied a customer is with a
product.30 A parallel can be drawn with the medical field as
a whole to evaluate a patient’s satisfaction with his/her
medical care. In our study, patients were asked about their
willingness to advise a relative to undergo the same opera-
tion on a scale from 0 to 10. Based on their score, patients
were divided into promoters (9 or 10), passives (7 or 8), and
detractors (�6). The NPS is determined as follows: NPS ¼
% promoters – % detractors.

EVAN-LR.6,27 This measure is used to determine the
satisfaction of patients receiving regional anesthesia.
Based on their expectations, patients assigned a grade
ranging from 1 (not as good as I expected) to 5 (much better
than I expected) to 19 items over 5 dimensions: care pro-
vided by team, preoperative information, discomfort, wait
before appointment, and pain. All dimension scores were
linearly transformed to a 0-to-100 scale, with “100” indicat-
ing the best possible level of satisfaction and “0” the worst.
A higher score indicates greater satisfaction with the care.

Patient-Reported Outcome Measures. PROM scores were
determined at the 1-year follow-up visit using question-
naires given to the patients: Knee injury and Osteoarthritis
Outcome Score (KOOS),31,33 Lysholm score,36 International
Knee Documentation Committee (IKDC) subjective
form,15,17 and Anterior Cruciate Ligament–Return to Sport
after Injury (ACL-RSI) scale.38

Statistical Analysis

Based on recommendations20 for pilot studies (initial eval-
uation of a patient’s comprehension and satisfaction
depending on whether he/she was involved in his/her ACL
reconstruction surgery), 31 patients were enrolled in each
study group. Before the statistical analysis was initiated,
missing, irregular, or inconsistent data were identified.
Once these were corrected, the database was locked. The
analysis was conducted on the locked database. The
patients’ characteristics in each group at enrollment were
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summarized with descriptive statistics appropriate for the
type of variable. These descriptive statistics included the
number of nonmissing observations and the mean ± SD for
continuous variables as well as the number of nonmissing
observations and the frequency (%) for categorical vari-
ables. Continuous variables were compared using the Stu-
dent t test or Mann-Whitney test, if necessary. Categorical
variables were compared using the chi-square test or
Fisher exact test, if necessary. Because the preoperative
comprehension (Matava) scores differed between groups,
analyses of the postoperative improvement in the compre-
hension score were adjusted with linear regression based
on the preoperative score. All the reported P values are for
2-tailed tests, and a 5% threshold was used for significant
differences. Statistical analyses were carried out with
STATA 14.1 software (StataCorp).

RESULTS

Comparability of 2 Groups at Enrollment

The 2 groups were comparable at enrollment in terms of
sex, age, body mass index, time between injury and sur-
gery, Tampa Scale for Kinesiophobia score, K-SES score
(current, future, total), and education level (Table 1).

Comprehension

The preoperative Matava score in the standard group aver-
aged 53.1 ± 16.3 and that of the participation group aver-
aged 64.1 ± 11.2 (P ¼ .0053). The postoperative score
averaged 55.8 ± 13.9 for the standard group and 71.1 ±
10.3 for the participation group (P < .0001) (Table 2).
Patients in the standard group improved their score by a
mean of 2.7 ± 5.6 points, while those in the participation

group improved their score by a mean of 7.1 ± 5.3 points
(P ¼ .0024). After adjusting the analysis based on the pre-
operative score, the postoperative score improved more in
the participation group, with a mean improvement of 2.6
points in the standard group and 8.0 points in the partici-
pation group (P < .0010). These results indicate that a
patient viewing the screen during surgery improves his/her
comprehension.

VAS Satisfaction

The mean VAS satisfaction score immediately postopera-
tively was 8.9 ± 1.9 in the standard group and 9.8 ± 0.6 in
the participation group (P ¼ .0033). These results indicate
that a patient’s involvement in the surgical procedure
improves satisfaction. After a minimum follow-up of 1 year,
the mean VAS satisfaction score was still higher in the
participation group versus the standard group (9.8 ± 0.6
vs 9.1 ± 1.7, respectively; P ¼ .0145).

Net Promoter Score

In the standard group, there were 21 (67.7%) promoters, 9
(29.0%) passives, and 1 (3.2%) detractor, which resulted in
an NPS of 64.5% in the immediate postoperative period. In
the participation group, there were 30 (96.8%) promoters, 1
(3.2%) passive, and 0 (0.0%) detractors, which resulted in
an NPS of 96.8% in the immediate postoperative period
(P ¼ .0057). The mean postoperative NPS was 9.5 ± 0.6 in
the participation group and 8.5 ± 1.7 in the standard group
(P < .0050). After a minimum follow-up of 1 year, the NPS
was still higher in the participation group versus the stan-
dard group (100.0% vs 71.0%, respectively; P ¼ .0046).

EVAN-LR

The mean postoperative total EVAN-LR score was 84.6 ±
9.9 in the standard group and 89.1 ± 6.5 in the participation
group (P ¼ .0416). The patients in the participation group

TABLE 1
Patient Characteristics at Enrollmenta

Standard
(n ¼ 31)

Participation
(n ¼ 31) P

Male sex, n (%) 24 (77.4) 21 (67.7) .3930
Age, y 26.7 ± 8.3 28.9 ± 9.0 .3033
Body mass index, kg/m2 23.6 ± 3.0 24.9 ± 3.9 .1928
Time between injury and

surgery, mo
15.3 ± 66.5 18.3 ± 51.4 .4262

Education level, n (%) .4140
High school or less 12 (38.7) 12 (38.7)
Associate or bachelor’s

degree
14 (45.2) 9 (29.0)

Postgraduate degree 5 (16.1) 10 (32.3)
Tampa Scale for Kinesiophobia

score
45.3 ± 7.4 45.8 ± 5.9 .7832

K-SES score
Current 4.4 ± 2.5 4.2 ± 2.1 .6465
Future 7.2 ± 1.5 7.6 ± 1.7 .3257
Total 4.9 ± 2.1 4.8 ± 1.8 .7995

aData are reported as mean ± SD unless otherwise indicated.
K-SES, Knee Self-Efficacy Scale.

TABLE 2
Matava Scoresa

% of Correct
Answers P

Preoperative .0053
Standard 53.1 ± 16.3
Participation 64.1 ± 11.2

Postoperative <.0001
Standard 55.8 ± 13.9
Participation 71.1 ± 10.3

Preoperative to postoperative differenceb .0024
Standard 2.7 ± 5.6
Participation 7.1 ± 5.3

aData are reported as mean ± SD.
bAfter adjustment for the preoperative Matava score, the mean

preoperative to postoperative difference was 2.6 points in the stan-
dard group versus 8.0 points in the participation group (P< .0010).
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had significantly higher satisfaction scores in the discom-
fort and pain dimensions (Table 3).

Functional Outcomes

After a minimum follow-up of 1 year, there was no differ-
ence between the participation and standard groups for the
KOOS (Table 4) and Lysholm scores (84.7 ± 6.0 vs 87.3 ±
6.2, respectively; P ¼ .102).

IKDC Subjective Form

After a minimum follow-up of 1 year, the IKDC subjective
score was higher in the participation group than the stan-
dard group (86.0 ± 7.5 vs 80.0 ± 7.4, respectively; P¼ .0023).

ACL-RSI Scale

After a minimum follow-up of 1 year, the mean ACL-RSI
score of 80.9 ± 7.7 in the participation group was higher
than the mean score of 74.3 ± 8.4 in the standard group
(P ¼ .0019). These results indicate that a patient’s involve-
ment in the surgical procedure increases his/her confidence
in his/her knee and how it will perform.

DISCUSSION

We found a significant difference in comprehension and
satisfaction between the 2 study groups. The participation
group had a significantly better understanding of the pro-
cedure and of their perioperative care after being allowed to
watch the arthroscopic screen and receiving additional

intraoperative information. Patient engagement during
ACL reconstruction surgery significantly improved their
comprehension, satisfaction, and outcomes at 1 year for the
IKDC form and ACL-RSI scale but not for the Lysholm
score or the KOOS.

Matava et al26 developed a questionnaire to evaluate
patients’ knowledge about ACL reconstruction and identify
the most confusing or less well-understood aspects. The aim
was to evaluate the patients’ perception of the surgical pro-
cedure. They found that 32% of patients believed that sur-
gery involved simply suturing the torn ACL, 67% believed
that it was impossible to walk normally with a torn ACL,
and nearly 50% of patients believed that the ACL could heal
itself without surgery. A snapshot of these sometimes erro-
neous beliefs from a cohort of more than 200 patients rein-
forced our idea that information in any form is vital for
patients to properly understand the stakes of this surgery.
Also, because this information improves comprehension,
patients appear to ultimately be more satisfied with the
care that they receive.

Although the participation group had a higher preoper-
ative comprehension score than the standard group, the
former group still benefited from the intraoperative infor-
mation provided to them and the ability to see their surgery
in real time. The participation group had a significant
increase (P ¼ .0024) in the number of correct answers in
the Matava score (mean, þ7.1 vs þ2.7 in the standard
group), even when the score was adjusted to the score at
enrollment (mean, þ8.0 vs þ2.6 in the standard group; P <
.0010). Our study showed that for general questions related
to ACL reconstruction, the patients in the participation
group improved their score more than the patients in the
standard group. Repeating the information is beneficial for
comprehension, and the patients in the participation group
benefited from this. We did not study learning and infor-
mation behaviors in our patients, but it is possible that
some of them have a visual memory that helped them to
better understand the surgical procedure. Patients in both
groups received the same preoperative information and
knew that they were participating in a study on surgery
comprehension. In our opinion, the fact that some patients
were in the participation group did not encourage them
more to read the preoperative information.

The difference in the preoperative Matava scores is
because 1 patient in the standard group had a very low
preoperative score (10% correct answers). This resulted in
a low mean score for the standard group. This patient had a
10-point improvement on the comprehension score, which
was greater than the observed mean difference. This indi-
cates that this patient also reduced the impact of participa-
tion. He gave wrong answers to simple questions, which he
saw during the provision of care (eg, wearing of brace). This
is confirmed by the larger improvement in the postopera-
tive Matava score by the participation group after adjusting
for the preoperative score.

Satisfaction was significantly higher in patients who
were involved in their surgery. The mean VAS satisfaction
score was significantly greater in the participation group
immediately postoperatively (9.8 ± 0.6 vs 8.9 ± 1.9, respec-
tively; P ¼ .0033) and after the minimum 1-year follow-up

TABLE 3
Postoperative EVAN-LR Scoresa

Standard Participation P

Preoperative information 86.6 ± 15.9 88.5 ± 12.3 .8800
Care provided by team 92.7 ± 10.4 92.4 ± 9.6 .5849
Discomfort 80.3 ± 14.6 89.5 ± 7.1 .0189
Wait before appointment 88.5 ± 16.2 94.5 ± 10.6 .2222
Pain 75.2 ± 19.2 85.8 ± 13.2 .0269
Total 84.6 ± 9.9 89.1 ± 6.5 .0416

aData are reported as mean ± SD. EVAN-LR, Evaluation du
Vécu de l’Anesthésie LocoRégionale.

TABLE 4
Postoperative KOOS Scoresa

Standard Participation P

Symptoms 82.5 ± 14.4 81.3 ± 16.0 .7585
Pain 78.7 ± 11.4 80.4 ± 11.4 .5683
Activities of daily living 78.1 ± 6.9 80.3 ± 9.1 .1959
Sport and recreation 84.5 ± 10.9 85.8 ± 11.9 .6514
Knee-related quality of life 75.7 ± 9.0 77.0 ± 7.3 .8159

aData are reported as mean ± SD. KOOS, Knee injury and
Osteoarthritis Outcome Score.
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(9.8 ± 0.6 vs 9.1 ± 1.7, respectively; P ¼ .0145) compared
with the standard group. This tool, which is easy to use and
easy for patients to understand, is typically employed in the
self-assessment of pain. It can also be used to classify var-
ious factors, such as satisfaction about a procedure, on a
graduated scale.20

The NPS was also significantly better in the participa-
tion group immediately postoperatively (96.8% vs 64.5%,
respectively; P ¼ .0057) and after the 1-year follow-up
(100.0% vs 71.0%, respectively; P ¼ .0046) compared with
the standard group. The NPS is used in the marketing field
to gauge overall customer satisfaction with certain new
products or services.30 We decided to use it to assess our
patients’ opinion of the new intervention, that is, being
involved in the surgical procedure by watching surgery in
real time. The NPS has been validated for the assessment of
medical care by Hamilton et al.14

The EVAN-LR is used to assess the satisfaction of patients
receiving regional anesthesia.27 We used it to assess patient
satisfaction on certain dimensions when they received the
same type of anesthesia. The mean score was significantly
higher in the participation group than in the standard group
(89.1 ± 6.5 vs 84.6 ± 9.9, respectively; P ¼ .0416). Being
allowed to watch the arthroscopic procedure did not make the
patients uncomfortable. On the contrary, for the discomfort
dimension, the mean satisfaction score was 89.5 ± 7.1 for the
participation group versus 80.3 ± 14.6 for the standard group
(P ¼ .0189). Similarly, for the pain dimension, the mean sat-
isfaction score was higher in the participation group than in
the standard group (85.8 ± 13.2 vs 75.2 ± 19.2, respectively; P
¼ .0269). The pain and discomfort dimension scores were
collected during a period from surgery to a few hours postop-
eratively. Webelieve that the patients who wereable towatch
the arthroscopic phase felt less discomfort and pain during
this period because they were busy watching the screen and
thinking about their surgery.

Fourteen patients were excluded from the study because
they felt pain at the time of the incision, which forced us to
provide additional anesthesia. There was no difference in
the proportion of patients excluded in each group (P ¼
.6290).

Being able to watch the arthroscopic video screen and
receiving additional information during surgery led to
greater patient satisfaction with the surgical procedure
overall. In our opinion, this study is unique because this
type of intervention has not been described in the litera-
ture. Rossi et al32 provided patients with a preoperative
information video, which significantly improved their com-
prehension compared with that of patients who received
traditional oral information only (78.5% correct answers
in questionnaire vs 65.4%; P ¼ .0001). Conversely, they
found no difference in terms of satisfaction with the infor-
mation received. To our knowledge, no other study has
documented the effects of patients being allowed to watch
their ACL reconstruction surgery in real time. This active
patient participation also allowed the surgeon to deliver
additional standardized information to each patient. This
information was the same for all patients and in all stages
of the treatment: during the surgical consultation, during
the preoperative visit at which point a consent form was

given to patients summarizing the goals of the study, and of
course, during surgery.

We designed this study with direct patient participation
in mind. Another option would have been to show patients a
video of their surgery after it had been completed. However,
we believe that the real-time aspect of our approach allows
us to keep the patient’s attention, who is participating in
the surgical procedure instead of being a passive spectator.
Along with providing information, we believe that this type
of care reassures the patient that the treatment has been
conducted properly.

Fink et al10 showed that the duration of the information
session was the strongest predictor of comprehension. They
also showed that adding other aids to repeat the informa-
tion leads to better comprehension. Comprehension comes
into play at several levels: during the first surgical consul-
tation, the surgeon takes the time to explain the ins and
outs of the injury, surgical procedure, and postoperative
care to the patient. By allowing the patient to see the
arthroscopic phase of surgery, the information is repeated,
which ultimately leads to better understanding of the pro-
cedure and postoperative course. Also, the use of a video
helps to improve patient compliance during scientific
research and participation in an ongoing study.39

McGaughey28 showed that patients were less satisfied
when they received fragmented or incomplete information.
In that study,patients felt that they werewell informed about
the injury and surgical procedure but had not received
enough information about the potential complications and
postoperative course. To ensure that patients are as satisfied
as possible, surgeons should discuss all elements of care.

Yet, satisfaction has several biases, and it is difficult to
determine a patient’s satisfaction with the surgical proce-
dure because various other factors come into play (kindness
of hospital staff, infrastructure, expectation before surgery,
etc).4,7 We feel that known and measurable confounding
factors were controlled in this pilot study. The next step
will be a randomized study involving more patients to fully
control the confounding factors.

Our research is driven by the fact that we believe that it
is vital for patients to be satisfied because their satisfaction
level may affect their outcomes.2 In fact, patients who were
involved in their surgery had a higher IKDC subjective
score than those who were not (86.0 ± 7.5 vs 80.0 ± 7.4,
respectively; P ¼ .0023). The IKDC subjective form15,17 is
used to evaluate how a patient feels about his/her knee’s
function and symptoms. The ACL-RSI score was also better
in the participation group than the standard group (80.9 ±
7.7 vs 74.3 ± 8.4, respectively; P ¼ .0019). Müller et al29

have shown that this scale predicts the return to sports.
Also, as shown by Webster et al,38 return to sports is related
to psychological factors, which are evaluated by the ACL-
RSI scale. The latter identifies which patients will have a
harder time returning to sports. The French version of this
scale has also been validated.3

The study findings suggest that involving patients in
their surgery not only improves their comprehension but
also their satisfaction. By participating in their surgery,
patients had a positive attitude relative to their treatment
course, which also led to better outcomes.
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We found statistically better IKDC and ACL-RSI scores
in the participation group. In their article, Irrgang et al17

reported a 9-point difference in IKDC scores as relevant.
However, they had mean scores of 71.3 and 71.7, whereas in
our study, the scores were 80 or higher in both groups. For
the KOOS, an 8-point threshold can be used to conclude
that there is a difference between the 2 groups.25 We did
not reach this threshold between the groups in our study.

Unlike the IKDC form, there is no threshold value for the
ACL-RSI scale. It is difficult to determine if a statistically
significant difference is also clinically significant. We found
higher ACL-RSI scores in the participation group versus the
standard group (P¼ .0019). The difference found in our study
was greater than the one reported by Thomeé et al,37 who
concluded that there was a clinically significant difference
based on the ACL-RSI scale in their study.

Several authors have found that return to sports was
improved in patients with a good attitude toward resuming
their activity.1,21,38 This good psychological response is evi-
denced by improvements in the ACL-RSI score and IKDC
subjective score. In our study, explaining the procedure to
patients while they watched the arthroscopic screen led to
greater satisfaction and better understanding of the treat-
ment pathway. Over time, this better understanding and
greater satisfaction contribute to the development of posi-
tive attitudes that lead to better functional outcomes.

Our study has certain limitations. First, excluding
patients who required additional anesthesia for pain con-
trol was necessary because the different types of anesthesia
would have affected the patients’ consciousness and intro-
duced a bias. The proportion of patients excluded in each
group was not significantly different (P ¼ .6290). Second,
our study was not randomized, as it was designed to be a
pilot study, which is the first step in our research pathway.
Third, although there was a difference in the education
level between the 2 groups, this difference was not statisti-
cally significant. A larger study will be needed to confirm
the results of our pilot study and more accurately measure
the expected effects of patient participation.

CONCLUSION

Active patient participation during surgery, in which the
patient can see the arthroscopic procedure in real time and
is provided with additional information intraoperatively,
increases understanding of the procedure and leads to
greater satisfaction and potentially better outcomes.
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son J. Self-efficacy of knee function as a pre-operative predictor of

outcome 1 year after anterior cruciate ligament reconstruction. Knee

Surg Sports Traumatol Arthrosc. 2007;16(2):118-127.

38. Webster KE, Feller JA, Lambros C. Development and preliminary val-

idation of a scale to measure the psychological impact of returning to

sport following anterior cruciate ligament reconstruction surgery.

Phys Ther Sport. 2008;9(1):9-15.

39. Westona J, Hannaha M, Downesc J. Evaluating the benefits of a

patient information video during the informed consent process.

Patient Educ Couns. 1997;30(3):239-245.

The Orthopaedic Journal of Sports Medicine Patient Participation During ACL Reconstruction 9



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


