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Background: The Patient Acceptable Symptom State (PASS) has become a useful indicator, but to date, no threshold value has
been defined for the Self Knee Value (SKV) and the Anterior Cruciate Ligament–Return to Sport after Injury (ALC-RSI) scale.

Purpose: To define the PASS thresholds for the SKV and ACL-RSI scale in patients 1 to 5 years after anterior cruciate ligament
reconstruction (ACLR).

Study Design: Case-control study; Level of evidence, 3.

Methods: The authors conducted a retrospective analysis based on data from a prospective cohort study of patients who under-
went primary ACLR. Patients \50 years completed a survey at the end of follow-up, ranging from 1 to 5 years after reconstruc-
tion. The survey covered the SKV, the ACL-RSI scale, and a PASS question for each patient-reported outcome (PRO). The PASS
was calculated using the area under the receiver operating characteristic (ROC) curve and absolute postoperative PROs.

Results: A total of 890 patients answered the questionnaire, at a mean follow-up of 39.2 6 16.8 months after primary ACLR.
Among them, 85.8% achieved an acceptable symptom state based on the SKV, and 76% based on the ACL-RSI scale. The
ROC curve analysis allowed determination of PASS thresholds at 71% (sensitivity, 0.86; specificity, 0.80) for the SKV and
60% (sensitivity, 0.84; specificity, 0.74) for the ACL-RSI scale. Those who achieved the PASS were younger: SKV-PASS-Y =
28.0 6 9.7 years vs. 30.1 6 10.3 years (P = .03) for SKV-PASS-N and 27.9 6 9.7 years for the ACL-RSI vs. 29.6 6 10.1 years
(P = .03) for ACL-RSI-PASS-N, and had a lower body mass index for both scores with a mean BMI of 24.0 6 3.6 vs. 24.7 6

3.7 (P = .04) and 23.9 6 3.6 vs. 24.7 6 3.8 (P = .007).

Conclusion: Although the PASS has been validated in several previous studies, this is the first study to determine PASS thresh-
olds for the SKV and ACL-RSI scale with excellent sensitivity and excellent to acceptable specificity, at 1 to 5 years after primary
ACLR. This should allow practitioners to extend the use of the PASS to PROs such as the SKV and the ACL-RSI scale, and thus
facilitate the assessment of large cohorts of patients in future studies.
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Evaluating treatment effectiveness and patient satisfac-
tion is essential in orthopaedic surgery, leading to increas-
ing use of patient-reported outcomes (PROs), especially
after anterior cruciate ligament (ACL) reconstruction
(ACLR), where patients often experience a wide array of

The Orthopaedic Journal of Sports Medicine, 13(6), 23259671251343073
DOI: 10.1177/23259671251343073
� The Author(s) 2025

1

This open-access article is published and distributed under the Creative Commons Attribution - NonCommercial - No Derivatives License (https://creativecommons.org/

licenses/by-nc-nd/4.0/), which permits the noncommercial use, distribution, and reproduction of the article in any medium, provided the original author and source are

credited. You may not alter, transform, or build upon this article without the permission of the Author(s). For article reuse guidelines, please visit SAGE’s website at

http://www.sagepub.com/journals-permissions.

Original Research



symptoms. However, PROs may be difficult to interpret at
times. Accordingly, the Patient Acceptable Symptom State
(PASS) has emerged as an important concept after inter-
ventions such as ACLR.25

The Anterior Cruciate Ligament–Return to Sport after
Injury (ACL-RSI) indicator is a valuable scale to evaluate
psychological readiness to return to sport after ACL injury
and reconstruction. Developed by Webster et al29 in 2008,
this scale includes 12 items that assess athletes’ confidence
in performance, fear of reinjury, risk appraisal, and emo-
tional readiness to return to sport. After analysis, it provides
a score between 0 and 100 that can guide return-to-play deci-
sions. Numerous studies have demonstrated its reliability
and validity in assessing psychological readiness for return
to sport among participants who underwent ACLR.1,17,28

The Self Knee Value (SKV)15 is a metric derived from
the Knee injury and Osteoarthritis Outcome Score
(KOOS) that packs the comprehensive assessment of the
KOOS into a single value. It directly quantifies patients’
perceived health status and functional ability in the recon-
structed knee, thereby simplifying interpretation and
enhancing clinical efficacy.

In this context, the PASS could be helpful because it
reflects the clinical condition that is perceived by patients
as associated with adequate recovery and tolerable symp-
toms.11 The PASS can be calculated and/or used for any
PROs and has already been formulated by previous studies
for the International Knee Documentation Committee Sub-
jective Knee Form (IKDC-SKF) and the KOOS.16 However,
in our daily practice, we usually complete the patient eval-
uation with the SKV and the ACL-RSI scale, for which no
PASS thresholds are available to date.

The primary objective of the present study was to estab-
lish the PASS values for the French validated versions of
the SKV15 and ACL-RSI scale,1 in patients who underwent
primary ACLR. The secondary objective was to identify the
factors associated with an acceptable level of knee function
after ACLR. We hypothesized that the PASS cutoff for the
French version of the SKV and ACL-RSI scale in these
patients could be identified using an anchor-based approach.

METHODS

Study Design and Participants

This cohort study was conducted at the Sports Clinic of
Bordeaux-Mérignac (France) between January 2019 and
January 2023. Informed consent was obtained from each
patient before inclusion in the present study and ethical
approval was obtained from the appropriate ethics commit-
tee (IRB No. CERC-VS-2024-08-3).

The patients included were between 15 and 50 years of
age. All received primary ACLR using hamstring tendon
autografts and were included between 1 and 5 years after
surgery. The exclusion criteria were as follows: secondary
ACLR, a graft other than hamstring tendon autograft,
bilateral ACL lesion, secondary surgery on the same knee
during follow-up, and refusal to participate.

We chose to only include participants \50 years of age,
as previously suggested in the literature,16 to avoid a signif-
icant decrease in the threshold values. Older patients are
known to have a lower functional requirement, as noted
by Smith,22 and even more so at 5 years after surgery.

Instruments

Demographic data were collected retrospectively for each
patient from their medical records. PRO measures, sex,
body mass index (BMI), Tegner Activity Scale (TAS) score,
and age, comparing patients .40 years of age with youn-
ger ones, as suggested in the literature,22,23 were used in
supplementary analyses.

In February 2024, a questionnaire was mailed to poten-
tial participants, including the SKV, ACL-RSI scale, and
corresponding PASS questions. Participants were asked
about subsequent surgery on the index knee. This proce-
dure was followed by 2 telephone calls to maximize
response rate.

The ACL-RSI scale is a unidimensional 12-item scale
(Appendix A), developed in 2008 by Webster et al29 and
whose French version was validated in 2015.1 It allows
evaluation of psychological readiness to return to sport
after ACL injury. It measures 3 types of response believed
to be associated with return to sport after athletic injury:
emotions (5 items), confidence in performance (5 items),
and risk appraisal (2 items). Its reliability is acceptable
(Cronbach alpha = 0.92), and it is very efficient in deter-
mining discrepancies between patients who gave up sport
and those who returned or were trying to return to sport
(P \ .001).29

The ACL-RSI PASS question was ‘‘Considering your
current involvement in sports activities, your level of pain,
your fear of new injury and also possible limitations to
your activity and participation in sports events, do you con-
sider the current activity level of your knee satisfactory?’’

The SKV is a very simple subjective score that allows
assessment of the knee function in a wide range of pathol-
ogies. The French version was validated in 2019 in a pro-
spective pilot study by Marot et al15 and more recently in
English by Plachel et al,20 with a very high correlation to
other knee scores such as the KOOS (R = 0.758; P \ .05),
IKDC-SKF (R = 0.802; P \ .05), and Western Ontario
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and McMaster Universities Osteoarthritis Index or
Lysholm-Tegner score. To avoid confusion, it is important
to note that the French ‘‘Self Knee Value’’15 is equivalent
to the ‘‘Subjective Knee Value’’ in English.20 It corresponds
to a single question: ‘‘How do you rate your knee on the day
of the examination, comparing to a normal knee, in per-
centage?’’ This score relies on a short form, which avoids
missing data in comparison with multiple-item scores
such as the KOOS, without compromising accuracy in eval-
uating an individual’s knee function.20

The SKV PASS question was as follows: ‘‘Taking into
account all your activity in your daily life, your level of
pain, and also possible limitations to your activity and par-
ticipation in sports events, do you consider the current
state of your knee satisfactory?’’14,16,25,27

The PASS was defined as a ‘‘yes’’ (SKV PASS-Y or ACL-
RSI PASS-Y) if it was achieved or ‘‘no’’ (SKV PASS-N or
ACL-RSI PASS-N) if it was not. Questions were translated
into French and a pilot test was performed for the question-
naire in our 20 first patients to evaluate its clarity and
patients’ perception of the time needed to answer before it
was distributed to all participants included in this study.

Surgical Technique and Rehabilitation

All participants underwent ACLR in the same medical cen-
ter, performed by 2 surgeons (N.G. and N.B.) using the
same surgical procedure: ACLR under arthroscopy, with
4-strand semitendinosus autograft using outside-in tibial
tunnel drilling and adjustable suspensory femoral and tib-
ial fixation devices with inside-out technique through the
anteromedial portal. Additional meniscal lesions were
sutured as much as possible. An identical postoperative
physical therapy protocol was given to all patients.

Outcome Measures

The primary outcome was the results obtained at the lon-
gest follow-up for the SKV, the ACL-RSI scale, and the
responses to corresponding PASS questions.

Secondary outcomes included sex, BMI, TAS score, and
age at the time of surgery.

Statistical Analysis

Data were processed using descriptive statistics. Continu-
ous variables are described using mean and standard devi-
ation. Categorical variables are presented with total count
and percentage. Chi-square and Fisher exact tests were
used to test for differences between categorical variables,
and the Kruskal-Wallis test was used for continuous
variables.

The PASS was determined using a receiver operating
characteristic (ROC) curve analysis11,14,16,25 to define cut-
off points for each PRO among patients who considered
their state satisfactory. A ROC curve is a graph built
with sensitivity on the vertical axis and 1 – specificity on
the horizontal axis. Using the area under the curve

(AUC) and the Youden index, we determined the best
threshold value for each PRO (with highest sensitivity
and specificity), corresponding to the nearest point to the
upper left-hand corner of the ROC curve. An AUC value
of 0.7 to 0.8 was regarded as acceptable, and an AUC value
of 0.8 to 0.9 was regarded as excellent.

An alpha level of P\.05 was considered statistically sig-
nificant for each statistical analysis. All analyses were per-
formed using IBM SPSS software for Windows 11 (Version
27; IBM Corp).

RESULTS

Inclusion of Patients and Patient Characteristics

At the end of the inclusion period, data from 1098 patients
were available. Ten patients were excluded because they
did not meet the inclusion criteria. A total of 191 patients
were excluded because they met exclusion criteria: 155
underwent a second surgery and a further group of 36
patients underwent ACL revisions. Seven patients were
excluded from further analyses because they did not
answer the questionnaire.

Eventually 890 patients were included (Figure 1).
Among them, 338 were female and 62% were male. The
mean age was 28.3 6 9.8 years (range, 15-50 years), and
129 patients were .40 years of age. We obtained a fol-
low-up rate of 81% (890/1098) and a response rate of 99%
(890/897). Demographic data and PRO results are shown
in Table 1.

Patient Acceptable Symptom State

Analysis of the curve indicated that the optimal thresholds
were 71% (sensitivity, 0.86; specificity, 0.80) for the SKV
PASS and 60% (sensitivity, 0.84; specificity, 0.74) for the
ACL-RSI PASS (Figure 2).

Overall, 85.8% of the patients reported an acceptable
symptom state on the SKV and 76% on the ACL-RSI scale,
1 to 5 years after primary ACLR.

Figure 1. Study flowchart.
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A comparison between patients who achieved the PASS
and those who did not, for preoperative variables (Tables 2
and 3), revealed that patients who achieved the PASS were
younger and had a lower BMI, for both the SKV and ACL-
RSI scale.

Patients who achieved the PASS for the SKV had
a mean age of 28.0 6 9.7 years versus 30.1 6 10.3 years
(P = .03) for those who did not, and those who achieved
the PASS for the ACL-RSI scale had a mean age of 27.9
6 9.7 years versus 29.6 6 10.1 years (P = .03) for those
who did not. This was particularly significant for patients
.40 years of age who had decreased odds of achieving the
PASS for both scores (P = .008 for SKV and P = .014 for
ACL-RSI scale). We calculated subgroup thresholds: SKV

and ACL-RSI cutoff points for patients .40 years of age
were 54% (sensitivity, 0.88; specificity, 0.85) and 57% (sen-
sitivity, 0.91; specificity, 0.77), respectively, and for
patients \40 years they were 73% (sensitivity, 0.86; speci-
ficity, 0.82) and 61% (sensitivity, 0.82; specificity, 0.74),
respectively.

We also noticed that patients who succeeded in achiev-
ing the PASS had a lower BMI for SKV and ACL-RSI with
a mean BMI of 24.0 6 3.6 versus 24.7 6 3.7 (P = .04) and
23.9 6 3.6 versus 24.7 6 3.8 (P = .007), respectively.

No statistical difference was found between PASS-Y and
PASS-N in terms of sex or activity levels.

Figure 2. Optimal Self Knee Value score (left receiver operating characteristic [ROC] curve) and optimal Anterior Cruciate Liga-
ment–Return to Sport after Injury (ACL-RSI) scale (right ROC curve) thresholds in patients, 1 to 5 years after anterior cruciate lig-
ament reconstruction. AUC, area under the curve.

TABLE 1
Characteristics of the Study Populationa

Characteristic Value

No. of patients 890
Sex, n (%)

Male 552 (62)
Female 338 (38)

Age at surgery, y 28.3 6 9.8 (15-50)
No. of patients .40 y 129

BMI, kg/m2 24.12 6 3.65 (15.8-39.7)
Follow-up, mo 39.2 6 16.8 (12-74)
Preoperative Tegner score 7.04 6 1.4 (1-10)
SKV at last follow-up, % 81.1 6 18.1 (0-100)
ACL-RSI score at last follow-up, % 69.9 6 23.7 (0-100)

aData are given as mean 6 SD (range) unless otherwise indi-
cated. ACL-RSI, Anterior Cruciate Ligament–Return to Sport
after Injury; BMI, body mass index; SKV, Single Knee Value.

TABLE 2
Comparison of Characteristics Between Patients

Who Achieved the PASS and Those
Who Did Not for the SKVa

Variable SKV PASS-Y SKV PASS-N P

Total patients 764 (85.8) 126 (14.2)
Sex

Female 288 (37.7) 50 (39.7) .67
Male 476 (62.3) 76 (60.3)

Age 28.0 6 9.7 30.1 6 10.3 .03
\40 y 663 (86.8) 98 (77.8) .008
.40 y 101 (13.2) 28 (22.2)

BMI, kg/m2 24.0 6 3.6 24.7 6 3.7 .04
TAS score 7.0 6 1.4 6.9 6 1.4 .65

aData are given as n (%) or mean 6 SD (range) unless otherwise
indicated. Bold P values indicate statistical significance. BMI,
body mass index; PASS, Patient Acceptable Symptom State;
PASS-N, did not achieve PASS; PASS-Y, did achieve PASS;
SKV, Single Knee Value; TAS, Tegner Activity Scale.
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DISCUSSION

The results of this study show that reaching the threshold
values of 71% for the SKV and 60% for the ACL-RSI scale
corresponds to the achievement of the acceptable symptom
state in patients \50 years who underwent a primary
ACLR, using hamstring tendon autograft, with a mean
follow-up of 39.2 6 16.8 months (3.3 6 1.4 years). In the
last follow-up, 118 of 890 patients had achieved the 5-
year follow-up milestone. This accounts for slightly less
than one-fifth of the patients, due to the effect of the
COVID-19 pandemic on both patient health and our surgi-
cal activities.

Two factors were associated with the achievement of the
PASS: patient age at the time of surgery and BMI. The
younger the patients were and the lower their BMI was,
the more they answered ‘‘yes’’ to PASS for SKV and the
ACL-RSI scale. For patients \40 years, the SKV and
ACL-RSI thresholds were 73% (sensitivity, 0.86; specific-
ity, 0.82) and 61% (sensitivity, 0.82; specificity, 0.74),
respectively, and for patients .40 years, they were 54%
(sensitivity, 0.88; specificity, 0.85) and 57% (sensitivity,
0.91; specificity, 0.77), respectively.

Our study population was young (mean age, 28.3 6 9.8
years), prone to sports (mean TAS score, 7.04 6 1.4), and of
normal weight (mean BMI, 24.12 6 3.65 kg/m2), with
a majority of male participants (62%), which is consistent
with the available literature on ACLR.30 For example, in
the study by Muller et al,16 the population was also young
(mean, 26.1 6 9.9 years) but with a larger proportion of
female patients (53.7%; 139/259), and they chose to include
reinjured patients who had increased odds of not achieving
the PASS (40.7% vs 12.6%; P \ .001). Similar characteris-
tics can be seen in Vega et al,27 a study based on the Ortho-
paedic Minimal Data Set Episode of Care longitudinal
cohort population, which was young (26.2 6 5.6 years), pre-
dominantly female (53.3%; 160/300), and overweight (BMI,

26.3 6 5.6 kg/m2). Female patients are known to achieve
PASS status in significantly lower proportions than male
patients,16 which could create a bias in our cohort, but
results in the literature are contradictory and our analysis
did not reveal a correlation between sex and PASS status.
Regarding BMI, we hypothesize that patients with a lower
BMI are more active and have a higher functional demand,
which could explain the significant improvement observed
after surgery. However, we did not find a significant differ-
ence in TAS scores between the PASS-Y and PASS-N
groups in our study.

The questionnaire consisted of 2 PROs: the SKV and the
ACL-RSI scale. The SKV is known to be highly correlated
with the KOOS (R = 0.758; P \ .05) and the IKDC-SKF
(R = 0.802; P \ .05),20 but it has not yet been specifically
studied in a population that underwent ACLR, for which
values for the PASS threshold have not been determined.
In our cohort, the mean SKV result was 81.1% 6 18.1%
at a mean follow-up of 3.3 years.

The ACL-RSI scale is increasingly being used for psy-
chological assessment before returning to sport after
ACLR, in addition to physical examination. We obtained
a mean ACL-RSI score of 69.9% 6 23.7% at the last fol-
low-up. This scale has often been used with arbitrary
thresholds, which is why some studies have tried to
improve this lack of clinical relevance by determining the
minimal important change21 or the substantial clinical
benefit,9 but, to our knowledge, no previous study has
defined the PASS value for this scale.

In our findings, both scores were very specific in predict-
ing the PASS result with a difference in values of 33.8 (P \
.001) between ACL-RSI PASS-Y (mean, 78.0% 6 19.9%)
and ACL-RSI PASS-N (mean value 44.2% 6 23.6%), and
34.2 (P \ .001) between SKV PASS-Y (mean, 86.0% 6

11.7%) and SKV PASS-N (mean, 51.8% 6 21.8%).
Even if the specificity calculated for the ACL-RSI PASS

threshold was not excellent (0.74), this value widely varies
in the literature between different PROs. Muller et al16 cal-
culated the PASS cutoff levels for the IKDC-SKF and
KOOS subscales, and their specificity varied from 0.67
for the KOOS Symptom subscale to 0.96 for the IKDC-
SKF at a mean follow-up of 3.4 years after ACLR. Further-
more, in 2019 Vega et al27 already noticed a lack of speci-
ficity of the PASS for the KOOS Quality of Life (65.7%;
95% CI, 47.8%-80.9%) and KOOS Pain (43.4%; 95% CI,
29.8%-57.7%) subscales, alone or in combination (47.1%;
95% CI, 35.1%-59.5%), corresponding to a large number
of false-positives results. In our case, with a specificity of
0.74 for the ACL-RSI PASS threshold, approximately 26
participants reported to be satisfied with their knee state
39.2 months after surgery, without experiencing a clinically
successful ACLR. Our specificity remained ‘‘acceptable’’
regarding the AUC, and as reported by Vega et al27 in their
study: ‘‘the ideal screening tool is one that maximizes both
sensitivity and specificity, however no such tool exists.’’

Because of the context in which it was originally devel-
oped, the PASS is clinically more relevant than an absolute
PRO result.12 It corresponds to a quantitative measure
that gives a qualitative assessment of patients’ feelings.
It was developed by rheumatologists to assess the clinical

TABLE 3
Comparison of Demographics Between Patients

Who Achieved the PASS and Those Who Did
Not for the ACL-RSI Scalea

Variable ACL-RSI PASS-Y ACL-RSI PASS-N P

Total patients 676 214
Sex

Female 264 (39.1) 74 (34.6) .24
Male 412 (60.9) 140 (65.4)

Age 27.9 6 9.7 29.6 6 10.1 .03
\40 y 589 (87.1) 172 (80.4) .014
.40 y 87 (12.9) 42 (19.6)

BMI, kg/m2 23.9 6 3.6 24.7 6 3.8 .007
TAS score 7.0 6 1.4 7.1 6 1.3 .56

aData are given as n (%) or mean 6 SD (range) unless otherwise
indicated. Bold P values indicate statistical significance. ACL-RSI,
Anterior Cruciate Ligament–Return to Sport after Injury; BMI,
body mass index; PASS, Patient Acceptable Symptom State;
PASS-N, did not achieve PASS; PASS-Y, did achieve PASS;
TAS, Tegner Activity Scale.
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effect of medical intervention on inflammatory joint dis-
eases.3,25 Quickly, the PASS was also used by orthopaedic
surgeons to improve the interpretation of PROs and evalu-
ate patient satisfaction after interventions such as total
hip arthroplasty, total (and unicompartmental) knee
arthroplasty,2,4,5,7,10,24 or ACLR, our main focus of interest
in this study. After determining a PASS threshold for
a PRO, it allows practicians to predict the rate of patients’
response to a PASS question. For example, in the litera-
ture several studies6,8,18 use the PASS values for the
IKDC-SKF and/or the KOOS determined by Muller
et al16 to evaluate patient satisfaction after ACLR, with
a high sensitivity in detecting a successful intervention.
Its specificity differs in the literature, though: Muller
et al16 determined a specificity of 96% on the IKDC-SKF
at 1 to 5 years after ACLR, whereas Piamthipmanas
et al19 calculated a specificity of 82% on the Thai IKDC-
SKF at 3.3 6 1.1 years of follow-up. In 2019, Vega et al27

reached only 47.1% (nearly 53% of false-positive results),
a score limiting the ability to identify an unsuccessful
intervention, 1 year after ACLR.

Some factors are known to influence the achievement of
the PASS status, but they have to be considered carefully,
because most of them have only been studied as secondary
outcomes in the literature. Hamrin Senorski et al8 and
Muller et al16 reported increased odds of achieving PASS
status in male patients, whereas Cristiani et al6 reported
better results for female patients. Our multivariable anal-
ysis did not highlight any significant difference of achiev-
ing the PASS in terms of sex ratio.

Previous studies concur on the need to adapt the thresh-
old value to the age of patients,6,8,13,22,23 but available
results are inconsistent: some studies found that older
patients are more likely to achieve PASS status (mostly
.40 years of age).6,13,23 This could be explained by
a decrease of expectations and perspectives when getting
older. Other studies revealed that younger patients had
better odds of achieving the PASS,8,27 and our results sup-
port that, with a lower mean age in PASS-Y groups (28.0 6

9.7 years vs 30.1 6 10.3 [P = .03] and 27.9 6 9.7 vs 29.6 6

10.1 [P = .03], respectively, for SKV and ACL-RSI scale). In
supplementary analyses, we determined subgroup cutoff
levels based on age, with, as expected, lower threshold val-
ues of 54% (sensitivity, 0.88; specificity, 0.85) for the SKV
and 57% (sensitivity, 0.91; specificity, 0.77) for ACL-RSI
scale compared with 73% (sensitivity, 0.86; specificity,
0.82) and 61% (sensitivity, 0.82; specificity, 0.74), respec-
tively, for younger patients. These thresholds must be
interpreted with caution, however, because the older sub-
group included only 129 patients, and as already noted,
determining these thresholds was not the main objective
of this work.

Patients with a higher level of activity are reported to
have increased odds8 to achieve the PASS, but our analysis
failed to find this association (P = .65 for the SKV and P =
.56 for ACL-RSI scale), despite a large number of patients
in the cohort. Regarding techniques used for the graft,
studies show better PRO subsection results6,8,19 for ham-
string tendon autograft compared with patellar tendon
autograft. Our study population included only hamstring

tendon autograft, which makes our PASS cutoff levels
really specific to this graft technique.

The PASS could be helpful as a screening tool in a large
cohort. In 2022, Persson et al18 used the PASS in an inge-
nious way in a registry cohort, 10 years after ACL injury,
to compare patients’ outcomes between ACLR and nonsur-
gical treatment. Their study suggested that a greater pro-
portion of patients achieved the KOOS PASS after surgical
treatment, even if some bias could occur, because patients
who did not undergo surgery were only volunteers, and
they excluded patients who crossed over from nonsurgical
treatment to ACLR instead of considering them as nonsur-
gical treatment failures.

Overall, the main advantage of the PASS is that practi-
tioners could use it exclusively in combination with postop-
erative PRO results to determine if the patient feels
a significant improvement in their function, without know-
ing the preoperative status.19

To our knowledge, this study is the first to define PASS
thresholds for the SKV and ACL-RSI score. The strengths
of this study include its large sample size, the rather
extended duration of follow-up, and, most importantly,
a high response rate (only 1% lost to follow-up).

Our study has several limitations. First, the patient
population, included from only 1 center, may be affected
by a sample bias that could limit the generalization of find-
ings. Furthermore, the method used to determine the
PASS threshold, that is, through an anchor question in
association with PRO measures and ROC analysis used
in this study, has already been proven in the literature,
but a recent technique using predictive modeling appears
to provide more accurate thresholds.26 Another possible
limitation highlighted by Vega et al27 in their study is
the lack of preoperative PASS status, as it is possible
that some patients already achieved PASS before surgery
(ie, between consultation and ACLR). This problem resides
more in the management of the patient: in our center,
patients with poor functional requirements are first trea-
ted functionally with rehabilitation and then reassessed
a few months later to search for a discomfort or an activity
restriction, thereby establishing the indication for surgery
if any of these features are confirmed. If the patient is sat-
isfied before the second appointment, no surgical indica-
tion is retained.

CONCLUSION

In this study, we estimated the PASS cutoff values of 2
main PROs used in ACLR follow-up. A 71% threshold
was found for the SKV, and for the ACL-RSI scale the
threshold was 60%, with excellent sensitivity (0.86 and
0.84, respectively) and excellent to acceptable specificity
(0.80 and 0.74, respectively), at a mean of 39.2 6 16.8
months after primary ACLR.

A total of 85.8% of patients reported an acceptable
symptom state using the SKV and 76% using the ACL-
RSI scale. Higher patient age and BMI were 2 factors
that consistently reduced the odds of achieving a PASS
for both scores, 1 to 5 years after primary ACLR.
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To our knowledge, this is the first study to define PASS
values for the SKV and the ACL-RSI scale. We hope this
work will help further studies to analyze and understand
PRO results and to improve the management of patients
by screening those who need an additional procedure.
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