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Background: Patient-reported outcome measures are used to evaluate the functional status and assess the results after a med-
ical intervention. For anterior cruciate ligament (ACL) reconstruction, the Lysholm scale is one of the most commonly used scales.
The Patient Acceptable Symptom State (PASS) defines cutoff values for any patient-reported outcome measure, beyond which
patients consider they have achieved an acceptable result. The PASS threshold for the Lysholm scale in patients undergoing ACL
reconstruction has not yet been defined in the literature.

Purpose: To define the thresholds of the PASS for the Lysholm scale in patients who have undergone ACL reconstruction with
a follow-up of 2 to 5 years.

Study Design: Cohort study (diagnosis); Level of evidence, 3.

Methods: Patients who underwent isolated ACL reconstruction completed a survey during their last follow-up visit that included
the Lysholm scale. All patients were asked to rate their satisfaction with their current health state by answering the following ques-
tion: ““Considering all the activities you perform as part of your normal daily life, your level of pain, and your degree of difficulty, if
you were to remain in your current condition over the next few months, would you consider your current health state satisfac-
tory?” Pre-, intra-, and postoperative variables were evaluated, and cutoff points for the Lysholm scale were established to dis-
criminate the PASS using receiver operating characteristic (ROC) curves.

Results: In total, 378 patients who underwent isolated ACL reconstruction with a mean follow-up of 35.8 = 12.6 months were eval-
uated. Of these patients, 43 (11.4%) reported not being satisfied (PASS-No), while 335 patients (88.6%) reported being satisfied
(PASS-Yes) after the procedure. The ROC curve identified a cutoff point of 85.0 points on the Lysholm scale (79.1% sensitivity,
90.7% specificity). Factors associated with failure to achieve the PASS threshold included greater preoperative knee hyperexten-
sion, postoperative residual pivot shift, new injuries, and subsequent ACL revision or meniscal surgeries on the operated knee.

Conclusion: The PASS threshold for the Lysholm scale was 85.0 points for patients who had undergone ACL reconstruction, with
a mean follow-up of 3 years. By establishing threshold values for the PASS, this study provides valuable insight to aid in the inter-
pretation of the Lysholm scale in the clinical practice of ACL surgeons.
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Anterior cruciate ligament (ACL) injury is among the most
common knee ligament injuries.** Approximately 200,000
ACL reconstruction surgeries are performed annually in
the United States.!*** The high interest in this injury
arises from its frequent occurrence, particularly in sports.
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Anatomic ACL reconstruction is the most widely accepted
treatment, especially for young and active populations.
Although most patients experience satisfactory results,
reconstruction failures and poor outcomes can still occur.
A comprehensive assessment after ACL reconstruction
should include clinical and instrumented joint laxity exam-
ination, functional performance tests, and subjective eval-
uation using patient-reported outcome measures (PROMs),
providing a complete overview of the treatment outcome.*®
Clinical and instrumented measures of laxity indicate
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whether normal knee biomechanics have been reestab-
lished.* Functional performance tests, such as isokinetic
and hop tests, assess whether proprioception, muscle
strength, and balance control are sufficient for a safe
return to sport.* PROMs, in turn, reflect the patient’s
self-perceived functional condition.2®

Currently, the most commonly used functional scales
for the subjective evaluation of ACL reconstruction out-
comes are the Lysholm,®2%*® International Knee Docu-
mentation Committee (IKDC),>2 and Knee injury and
Osteoarthritis Outcome Score (KOOS)*! scales. Although
these are validated and standardized instruments for
assessing patient function, it remains unclear whether
a good postoperative score on a subjective scale accurately
reflects the patient’s overall satisfaction. To improve the
assessment of subjective scales, alternatives such as meas-
ures of clinical relevance are increasingly being used. Among
these are the minimal clinically important difference
(MCID)minimal clinically important improvement (MCII)
and the Patient Acceptable Symptom State (PASS), which
are key in evaluating changes in scores over the course of
treatment and determining satisfaction thresholds.31:37

The Lysholm scale, widely used for the subjective
assessment of ACL reconstructions, was created in 1985
by Lysholm and Tegner as an adaptation of other
scales.?5*® The scale ranges from 0 to 100 points and is
divided into 4 categories: 0 to 64 is considered poor, 65 to
83 is considered fair, 84 to 94 is considered good, and 95
to 100 is considered excellent. These score ranges were
established empirically by the authors. A good surgical out-
come is often associated with patient satisfaction, but this
response is rarely recorded systematically. The PASS
assessment addresses this gap by providing a standardized
method of evaluation.?®37*° The thresholds of the PASS
for ACL reconstructions have already been validated for
the IKDC and KOOS scales,>**®2 but they have not yet
been validated for the Lysholm scale.

The PASS assessment was created at Outcome Meas-
ures in Rheumatology (OMERACT) 6 in 2002. The MCID
or MCII assessments were described at OMERACT 5 in
2000. These were compared in articles presented at
OMERACT 7 in 2004°" and OMERACT 8 in 2006,*° evalu-
ating patients with hip and knee osteoarthritis. These
studies highlighted that, for patients, feeling good (PASS
concept) is more important than feeling better (MCID/
MCII concept). Thus, the objective of this study was to
establish the PASS cutoff for the Lysholm scale for
patients who wunderwent ACL reconstruction with
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a follow-up of 2 to 5 years. The secondary objective was
to identify factors associated with patients who did not
reach the PASS cutoff points. We hypothesized that the
PASS cutoff values for the Lysholm scale would be higher
than those previously established for the IKDC, which was
75.9.

METHODS

This study was approved by the institutional review board
of our institution, and informed consent form was obtained
from all patients. This study was designed to establish the
PASS cutoff value for the Lysholm Knee Scoring Scale in
patients who underwent ACL reconstruction. Patients
who underwent anatomic ACL reconstruction at our insti-
tution from 2018 to 2022 were evaluated. All surgeries
were performed by 4 knee surgeons. Inclusion criteria
included patients who underwent ACL surgery using the
anatomic technique with independent femoral and tibial
tunnels and patients aged 17 years or older with a closed
growth plate, with no upper age limit. Patients with asso-
ciated meniscal injuries were included in the study. Exclu-
sion criteria included associated procedures such as
osteotomies, peripheral ligament reconstructions, or carti-
lage procedures, and other previous surgeries on the ipsi-
lateral or contralateral knee. Patients with <24 months
of follow-up and those lost to follow-up were excluded.

All patients followed the same rehabilitation protocol.
For patients who did not undergo meniscal repair, immedi-
ate partial weightbearing with 2 crutches was allowed and
progressed as tolerated. Range of motion and quadriceps
strengthening exercises were also initiated during the
early postoperative period. For patients who underwent
meniscal repair, an immobilizer was used for 4 weeks.
Range of motion was restricted to 90° for 4 weeks and
was then gradually progressed. Return to sport was
allowed only after at least 8 months, provided the patients
had a complete range of motion, a stable knee, no joint effu-
sion, and good muscle strength.

Patients were always evaluated by knee surgeons or
knee fellows from our institution. The preoperative physi-
cal examination was performed in the operating room with
the patient under anesthesia, while the postoperative eval-
uation was conducted during regular follow-up visits, with
the examiner blinded to the previous findings. Return vis-
its for ACL reconstructions at our institution occur at 1
week, 3 weeks, 6 weeks, 3 months, 6 months, 12 months,
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and annually thereafter. Patients completed question-
naires containing their demographic data and preoperative
and postoperative information. At the last follow-up visit,
questionnaires included the Lysholm Knee Scoring Scale
and the PASS question. Details related to the surgical pro-
cedure were collected from medical records.

The Lysholm Knee Scoring Scale consists of an assess-
ment of 8 items: limping, support, locking, instability,
pain, edema, stair climbing, and squatting, with closed-
response alternatives. The final result is expressed both
nominally and ordinally: 95 to 100 points is excellent, 84
to 94 points is good, 65 to 83 points is fair, and 64 or fewer
points is considered poor.

The PASS assessment is based on the response to a sin-
gle yes/no question: “Considering all the activities you per-
form as part of your normal daily life, your level of pain,
and your degree of difficulty, if you were to remain in
your current condition over the next few months, would
you consider your current health state satisfactory?” Those
patients who answered “yes” were named the PASS-Yes
group, and those who answered “no” were named the
PASS-No group.

Statistical Analysis

Qualitative parameters are described for all patients using
absolute and relative frequencies, while quantitative
parameters are described using measures of dispersion
(mean, standard deviation, median, and quartiles). The
PASS cutoff value for the Lysholm scale was determined
using the receiver operating characteristic (ROC) curve.
The association between the PASS categories and other
qualitative characteristics was assessed using chi-square
or exact tests (Fisher’s exact test or likelihood ratio test).
Quantitative characteristics are described according to
PASS categories and were compared using the unpaired
Student ¢ test.2® The unadjusted odds ratios were esti-
mated with their respective 95% confidence intervals for
each variable of interest in the PASS category using bivar-
iate logistic regression.?!

The test-retest reliability of the PASS question was
determined in a separate cohort of 100 patients after 2
months of initial testing using the kappa correlation test.

IBM SPSS for Windows software Version 22.0 (IBM)
was used to perform the analyses, and for data tabulation
and graphing, Microsoft Excel 2013 software was used.
The tests were performed with a significance level of 5%.

RESULTS

A total of 776 patients were initially eligible, but 372 were
excluded based on the exclusion criteria. Of these, 22 had
previous surgery on the contralateral or ipsilateral knee
and 350 required surgery alongside ACL reconstruction
(anterolateral, posterolateral, or medial peripheral recon-
structions, osteotomies, or cartilage procedures), leaving
404 patients. In total, 26 patients were lost to follow-up
or had incomplete data, leaving 378 patients for the final
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Figure 1. Flowchart of the study sample.

analysis (Figure 1). The mean time from injury to ACL
reconstruction was 5.8 * 5 months, and the mean follow-
up time was 35.8 * 12.6 months.

Among the patients who answered the questionnaire,
100 were subject to a reliability test by answering the ques-
tionnaires again after 2 months. Of these 100 patients,
only 1 changed their answer, resulting in a 99% agreement
and a kappa of 0.6622. The characteristics of patients
included in the study are detailed in Tables 1 and 2.

PASS Assessment

A total of 335 (88.62%) answered “yes” (PASS-Yes), and 43
patients (11.4%) answered “no” (PASS-No). No statistically
significant differences were found between groups with
regard to age, sex, type of sport practiced, intensity of
sports, or mechanism of trauma. Regarding the surgical
procedure, the time from injury to surgery, type and diam-
eter of the graft, presence of meniscal injury, and its treat-
ment also did not differ between groups. The PASS-Yes
group had lower mean knee hyperextension than the
PASS-No group (3.9 = 4.2 vs 6.0 = 4.9; P = .008). In total,
294 patients were evaluated with pivot-shift grades 2 and 3
preoperatively. Postoperatively, no patients had grade 3,
but 20.9% of patients in the PASS-No group had a grade
2 residual pivot shift, while none of the 335 patients in
the PASS-Yes group had grade 2 or 3 residual pivot shift.
The PASS-No group also had higher rates of subsequent
injuries to the operated knee (PASS-Yes 9.6% vs PASS-
No 51.2%; P < .001). Regarding subsequent surgical proce-
dures, all 11 patients who underwent revision ACL recon-
struction were in the PASS-No group, which also showed
significantly higher rates of additional surgeries for menis-
cal injury treatment (PASS-Yes 2.7% vs PASS-No 11.6%;
P =.001). No significant differences were observed between
the PASS-Yes and PASS-No groups in terms of subsequent
arthroscopies or other ligament reconstructions (Table 3).
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TABLE 1
Demographic Characteristics and Preoperative
Information of Patients Included
in the Study (N = 378)*

Value

Age, y

Mean *= SD 29.7 = 6.1

Median (p25, p75) 30 (26, 33)
Sex

Female 99 (26.2)

Male 279 (73.8)
Type of sports before the injury

None 67 (17.7)

Mild 114 (30.2)

Moderate 110 (29.1)

Heavy 87 (23.0)
How many times a week did you practice sports before the injury?

Less than once a month 58 (15.3)

1-3 times a month 103 (27.2)

1-3 times a week 105 (27.8)

4-7 times a week 112 (29.6)
Mechanism of trauma

Sports 298 (78.8)

Work 22 (5.8)

Traffic accident 29 (7.7)

Daily life activities 16 (4.2)

Others 13 (3.4)
Knee hyperextension, deg

Mean *= SD 4.1+ 43

Median (p25, p75) 3(0,7)

“Data are presented as n (%) unless otherwise indicated. p25,
25th percentile; p75, 75th percentile.

The mean Lysholm score was statistically higher in the
PASS-Yes group compared with the PASS-No group (90.9
+ 53 vs 71.1 £ 12.2; P < .001). Finally, the ROC curve
analysis established a cutoff point of 85.0 on the Lysholm
scale for the PASS question, with a sensitivity of 79.1%
and specificity of 90.7% (Table 4, Figure 2).

DISCUSSION

The main finding of this study was that the PASS cutoff
point on the Lysholm scale for patients who underwent
ACL reconstruction was 85.0, with a sensitivity of 79.1%
and a specificity of 90.7%. Factors associated with failure
to achieve this score included higher preoperative knee
hyperextension, the presence of residual postoperative
pivot shift, the occurrence of subsequent injuries to the
operated knee, undergoing additional meniscal surgery
on the operated knee, or undergoing revision ACL
reconstruction.

PROMs are an important tool for assessing health out-
comes, as they reflect the patient’s perspective on the effect
of treatment on their overall health and well-being. Abed
et al' systematically reviewed randomized controlled trials
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TABLE 2
Pre-, Intra-, and Postoperative Characteristics
of Patients Included in the Study (N = 378)

Value

Time from injury to primary reconstruction, mos

Mean = SD 58 x5

Median (p25, p75) 4(3,6)
Follow-up, mos

Mean = SD 35.8 = 12.6

Median (p25, p75) 32 (26, 40)
Type of graft

Hamstrings 307 (81.2)

Allograft 8 (2.1

Bone—patellar tendon—bone 54 (14.3)

Quadriceps 9(2.4)
Intra-articular graft diameter, mm

Mean = SD 8.2 +0.8

Median (p25, p75) 8(8,9)
Subjective IKDC score

Mean *= SD 87.3 9.1

Median (p25, p75)
Lysholm score

88.5 (84.7, 93.1)

Mean = SD 88.6 + 9

Median (p25, p75) 91 (83, 94)
Preoperative pivot shift (0-3)

1 84 (22.2)

2 180 (47.6)

3 114 (30.2)
Postoperative pivot shift (0-3)

0 244 (64.6)

1 125 (33.1)

2 9(24)
Meniscal injury

No 276 (73.0)

Yes 102 (27.0)
Which meniscus??

Medial 75 (73.5)

Lateral 25 (24.5)

Medial and lateral 2 (2.0)
Meniscal injury treatment?

Suture 49 (48.0)

Partial meniscectomy 53 (52.0)

Did you harm your operated knee after surgery?
No 324 (85.7)
Yes 54 (14.3)

Did you have another surgery on the operated knee after ACL
reconstruction?

No 337 (89.2)

Yes 41 (10.8)
What other ACL surgery?”

Revision ACL 11 (26.8)

Meniscus 14 (34.1)

Arthroscopy 12 (29.3)

Other ligament 4 (9.8)
PASS

No 43 (11.4)

Yes 335 (88.6)

“Data are presented as n (%) unless otherwise indicated. ACL,
anterior cruciate ligament; IKDC, International Knee Documenta-
tion Committee; PASS, Patient Acceptable Symptom State.

®Only for valid cases.
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TABLE 3
Pre-, Intra-, and Postoperative Characteristics of Patients According to PASS and Results of Unadjusted Analysis®
PASS
No Yes OR 95% CI P Value®
Age, y 1.05 0.99-1.11 .095¢
Mean + SD 28.2 + 5.0 29.9 + 6.3
Median (p25, p75) 28 (25, 32) 30 (26, 33)
Sex 313
Female 14 (32.6) 85 (25.4) 1.00
Male 29 (67.4) 250 (74.6) 1.42  0.72-2.81
Time from injury to primary ACL reconstruction, mos 1.00 0.94-1.07 .9837
Mean + SD 58 = 5.1 58 +5
Median (p25, p75) 4(3,5) 4(3,6)
Follow-up, mos 0.98 0.96-1.00 .1807
Mean *= SD 38.8 + 15.9 35.4 = 12.1
Median (p25, p75) 36 (26, 46) 32 (26, 39)
Type of graft .139°
Hamstrings 34 (79.1) 273 (81.5) 1.00
Allograft 3(7.0) 5(1.5) 0.21 0.05-0.91
Bone—patellar tendon—bone 4 (9.3) 50 (14.9) 1.56 0.53-4.58
Quadriceps 2 (4.7) 7(2.1) 0.44 0.09-2.18
Intra-articular graft diameter, mm 0.70-1.55 .839¢
1.04
Mean + SD 811 8.2 + 0.8
Median (p25, p75) 8(8,9) 8(8,9)
Subjective IKDC score 1.54 1.35-1.76 <.001¢
Mean + SD 69 * 11 89.6 + 5.5
Median (p25, p75) 68.9 (56.3, 77)  89.6 (86.2, 93.1)
Lysholm score 1.42 1.28-1.58 <.001¢
Mean = SD 71.1 = 12.2 90.9 + 5.3
Median (p25, p75) 71 (65, 83) 91 (89, 94)
>85 points 4 (9.3) 265 (79.1) 1.00 <.001
<85 points 39 (90.7) 70 (20.9) 0.03 0.01-0.08
Preoperative pivot shift (0-3) 0.79 0.51-1.24 .380
1 6 (14.0) 78 (23.3)
2 23 (53.5) 157 (46.9)
3 14 (32.6) 100 (29.9)
Postoperative pivot shift (0-3) 0.10 0.05-0.19 <.001°
0 9 (20.9) 235 (70.1)
1 25 (58.1) 100 (29.9)
2 9 (20.9) 0 (0)
Preop knee hyperextension, deg 0.9 0.84-0.97 .008¢
Mean + SD 6.0 49 3.9 +4.2
Median (p25, p75) 6 (2, 10) 3 (0, 6)
Meniscal injury .559
No 33 (76.7) 243 (72.5) 1.00
Yes 10 (23.3) 92 (27.5) 1.25 0.59-2.64
Which meniscus?® .368°
Medial 9 (90) 66 (71.7) 1.00
Lateral 1(10) 24 (26.1) 3.27 0.39-27.22
Medial and lateral 0 (0) 2(2.2)
Meniscal injury treatment® 095"
Suture 2 (20) 47 (51.1) 1.00
Partial meniscectomy 8 (80) 45 (48.9) 0.24 0.05-1.19
Did you sustain any further injury to your operated <.001
knee after ACL surgery?
No 21 (48.8) 303 (90.4) 1.00
Yes 22 (51.2) 32 (9.6) 0.10 0.05-0.20
Did you undergo any additional surgery on the same knee after your
ACL reconstruction? What type of surgery was it?
No additional surgery 25 (58.1) 312 (93.1) 1.00

(continued)
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TABLE 3
(continued)
PASS
No Yes OR 95% CI P Value®
Revision ACL reconstruction 11 (25.6) 0 (0) .998
Meniscal surgery 5(11.6) 9 (2.7 0.14 0.05-0.46 .001
Arthroscopy 1(2.3) 11 (3.3) 0.88 0.109-7.107 .906
Other ligament reconstruction 1(2.3) 3(0.9) 0.24 0.024-2.397 224

“Data are presented as n (%) unless otherwise indicated. Bold P values indicate statistical significance. ACL, anterior cruciate ligament;
IKDC, International Knee Documentation Committee; PASS, Patient Acceptable Symptom State.

®Only for valid cases.

°Chi-square test unless otherwise indicated.
9Unpaired Student ¢ test.

°Likelihood ratio test.

Fisher exact test.

TABLE 4
AUC and Cutoff Point Established for PASS on the Lysholm Knee Scoring Scale®
AUC 95% CI Cutoff Point Sensibility Specificity
Lysholm 0.944 0.906-0.981 85.0 79.1 90.7

“AUC, area under the curve; PASS, Patient Acceptable Symptom State.

studying patients with ACL reconstruction that utilized
PROMs and found that the most commonly used were
the IKDC (63.0%), Lysholm (60.2%), and Tegner (43.5%)
scores. Muller et al** defined the PASS thresholds for the
IKDC and KOOS scales in patients with ACL reconstruc-
tion, identifying a cutoff point of 75.9 for the IKDC scale
(83% sensitivity and 96% specificity) and cutoff points for
the KOOS subscales ranging from 57.1 (KOOS Symptoms)
to 100 (KOOS Activities of Daily Living) after a mean
follow-up of 40.8 months. In turn, Beletsky et al® studied
an ACL reconstruction cohort at 6-month, 1-year, and 2-
year follow-up points and found a PASS threshold of 75
points on the IKDC scale, with threshold values for the
KOOS subscales ranging from 50 (KOOS Quality of Life)
to 92.28 (KOOS Activities of Daily Living). In the long
term, Urhausen et al®? defined PASS thresholds for the
IKDC and KOOS subscales at the 10-year follow-up after
an ACL injury (including both nonoperative treatment
and patients with ACL reconstruction), reporting a cutoff
value of 76.2 points on the IKDC scale and cutoff values
for the KOOS subscales ranging from 59.0 (KOOS Quality
of Life) to 93.8 (KOOS Activities of Daily Living). To our
knowledge, the present study is the first to define thresh-
olds for the Lysholm Knee Scoring Scale, the second most
commonly used PROM in patients undergoing ACL recon-
struction, thus providing valuable insights for interpreting
the Lysholm score in daily practice and clinical research on
ACL reconstruction.

Compared with the PASS cutoff value for the IKDC
score for patients with ACL reconstruction,® and consider-
ing that both scales range from 0 to 100 points, the thresh-
old for the Lysholm scale was 9.1 points higher (75.9 and
85.0, respectively). Chahal et al'! studied patients who
underwent knee cartilage repair and found PASS cutoff
values of 62.1 for the IKDC score and 70.0 for the Lysholm
score (the Lysholm value was 7.9 points higher). Qiao
et al,®® in turn, studied recurrent patellar stability in
patients who underwent medial patellofemoral ligament
reconstruction and anterior tibial tubercle transfer and
found PASS cutoff values of 73.2 for the IKDC scale and
75.5 for the Lysholm scale (the Lysholm value was 2.3
points higher). Liu et al® studied patients who underwent
meniscal allograft transplantation and identified PASS
cutoff values of 36.0 for the IKDC score and 66.5 for the
Lysholm score (the Lysholm value was an impressive
30.5 points higher). Although there is variability among
the values, which is likely related to differences in patient
expectations for each procedure, the cutoff value for the
Lysholm score was higher than that of the IKDC score
across all previously studied knee procedures, consistent
with the findings of our study.

Regarding our sample, the population of the present
study had a mean age of 30 years and consisted of 73.8%
men. However, age and sex were not significantly associ-
ated with a higher satisfaction index (PASS-Yes/No).
Although the increased relative risk of ACL rupture in
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Figure 2. Receiver operating characteristic curve illustrating sensitivity versus 1 — specificity for the Lysholm Knee Scoring Scale
in predicting the Patient Acceptable Symptom State, with an optimal cutoff value determined at 85.0 points.

female patients is well established, the association
between patient sex and subjective outcomes after ACL
reconstruction presents conflicting data in the literature,
with some studies showing worse subjective outcomes in
females'®2347 and others finding no differences.’>*? In
a recent review, Branche et al® concluded that, overall,
female patients exhibit worse self-reported outcomes, an
increased risk of contralateral injury, and poorer results
with hamstring grafts compared with bone—patellar ten-
don—bone and quadriceps tendon autografts. With regard
to age, most studies that have investigated the outcomes
of ACL reconstruction in younger and older patients,
although showing lower postoperative levels of activity®!>*
and poor quadriceps muscle strength recovery'® in the
older group, demonstrated no differences in subjective out-
comes between groups.'>!53154 Saito et al,*®* however,
showed inferior results on the IKDC scale in patients
>40 years of age, although the other scores presented no
differences. In turn, Cristiani et al,'® with a large sample
of 2335 primary ACL reconstructions, demonstrated that
age <30 years and female sex consistently reduced the
odds of achieving the PASS threshold in the KOOS sub-
scales. Our study sample, however, may not have had the
power to demonstrate those differences.

Factors associated with failing to achieve the PASS
threshold in our study included greater preoperative
hyperextension, higher postoperative residual pivot shift,
sustaining new injuries to the operated knee, and undergo-
ing subsequent meniscal surgeries on the operated knee.
Revision ACL reconstruction appears to be a strong factor
associated with failure to reach the PASS cutoff score,
although statistical significance could not be evaluated,
as all patients who underwent revision surgery were in
the PASS-No group, with none in the PASS-Yes
group. Beletsky et al® evaluated different parameters in
their ACL reconstruction cohort and identified other fac-
tors influencing the odds of PASS achievement, including
preoperative exercises, better preoperative scores, the
association of iliotibial band tenodesis, and an anterome-
dial portal approach (instead of the transtibial approach)
as positive factors, and workers’ compensation status as
a negative factor.

Regarding the factors related to not achieving the PASS
threshold in our study, patients who sustained new inju-
ries or underwent revision ACL reconstruction or addi-
tional meniscal surgeries on the operated knee required
prolonged rehabilitation, which may lead to worsened mus-
cle condition and an increased risk of further meniscal and
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cartilage injuries. These factors may contribute to func-
tional impairment and help explain the lower levels of
patient satisfaction. Furthermore, revision ACL surgery
alone is associated with worse outcomes compared with
primary surgery.®32

The residual pivot shift was another important factor
related to patient dissatisfaction after ACL reconstruction.
In our series, 33.1% of patients had a grade 1 residual pivot
shift and 2.4% had a grade 2 residual pivot shift. Although
this is a high rate, it is consistent with previous literature,
considering that only isolated ACL reconstructions were
performed (without the addition of a lateral extra-articular
procedure such as anterolateral ligament reconstruction®®
or a modified Lemaire-type tenodesis®®) and that surgery
was performed, on average, 5.8 months after the injury.
Hurley et al,?? in their meta-analysis, reported a residual
pivot shift in 33.3% of patients who underwent isolated
ACL reconstruction. Residual pivot shift is associated
with poorer subjective functional outcomes®?” and a higher
likelihood of progression to osteoarthritis in the midterm.?*
Kawanishi et al?® studied the factors related to residual
pivot shift after primary ACL reconstruction and identified
greater preoperative pivot shift, younger age, higher lat-
eral posterior tibial slope, and concomitant ramp lesions
as significant predictors of residual pivot shift. Dealing
with patients who have these risk factors, the decision to
add an extra-articular procedure may minimize the risk
of residual pivot shift>® and enhance patient satisfaction
with the procedure.

Preoperative knee hyperextension was also a factor
associated with lower satisfaction levels after ACL recon-
struction. Sundemo et al,*® in their systematic review,
reported that generalized joint hypermobility leads to
greater postoperative knee laxity and inferior PROMs
after ACL reconstruction. Guimardes et al,!” in turn,
reported that patients who underwent ACL reconstruction
with >5° of contralateral knee hyperextension had a higher
failure rate and slight worsening in the Lysholm scale com-
pared with those with <5° of hyperextension. Helito et al,'®
evaluating isolated ACL reconstructions using hamstring
tendon graft, found that patients with >6.5° of hyperexten-
sion were 14.6 times more likely to experience reconstruc-
tion failure than patients with lower hyperextension.
Additionally, Helito et al?® reported that patients with
knee hyperextension who do not fully recover their preop-
erative physiological knee hyperextension after ACL
reconstruction, although presenting less residual knee lax-
ity, show worse subjective functional scores and are less
likely to achieve the PASS threshold for the IKDC score.
Although postoperative hyperextension status was not
deeply evaluated in the present study, this should be taken
into consideration for future studies.

Finally, the Lysholm scale is a validated tool for evalu-
ating and monitoring patients who have undergone ACL
reconstruction,® and it is widely used in clinical practice
and research on this topic.l"” However, a high cutoff point
on a functional scale raises some questions about whether
it is suitable for patient assessment. The cutoff point for
the PASS on the IKDC scale is 75.9, while the result
obtained in this study for the Lysholm scale was 85.0,
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which is considerably higher. According to the Lysholm
scale, a score ranging from 84 to 94 is considered good,;
however, a score of 84 is associated with PASS-No, based
on the findings of the present study. Briggs et al' con-
ducted a study with 488 healthy individuals with normal
knee function (mean age, 41 years; range, 18-85 years)
and found a mean Lysholm score of 94 points, instead of
the maximal value of 100. Considering that the minimum
detectable change for the Lysholm scale is 8.9 points,’
the mean score of 94 points in individuals with normal
knee function!® is very close to the PASS cutoff value of
85.0 points found in our study. Given the factors men-
tioned above, a question arises as to whether the scale is
sensitive enough to detect the changes that lead a patient
to feel satisfied after ACL reconstruction surgery.

Limitations

This study has some limitations. First, the heterogeneity of
our sample, including the male-to-female ratio (73.8%/
26.2%), the inclusion of both acute and chronic injuries,
and potential differences in rehabilitation among patients
who underwent meniscal repair, could have impacted the
overall results and patient satisfaction. In addition, some
risk factors related to failure, such as bone morphology,
intercondylar size, limb axis, and posterior tibial slope,
were not evaluated and may serve as confounding factors,
as could the patients’ preoperative body mass index, which
was not reported and may differ between groups. Addition-
ally, although the same technique (outside-in with inter-
ference screw fixation for the femur and tibia) was used,
the fact that surgeries were performed by 4 different
knee surgeons, each with potentially slight differences in
technique, may have introduced some bias. Lastly, some
patients were lost to follow-up, and their missing data
could also affect the cutoff point.

CONCLUSION

The PASS threshold for the Lysholm scale was 85.0 points
for patients who had undergone ACL reconstruction, with
a mean follow-up of 3 years. Factors associated with failure
to achieve the PASS cutoff value include greater preopera-
tive knee hyperextension, presence of residual postopera-
tive pivot shift, occurrence of new injuries to the
operated knee, and subsequent revision ACL or meniscal
surgeries on the operated knee.
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