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Background: Both an elevated posterior tibial slope (PTS) and high-grade anterior knee laxity are often present in patients who
undergo revision anterior cruciate ligament (ACL) surgery, and these conditions are independent risk factors for ACL graft failure.
Clinical data on slope-correction osteotomy combined with lateral extra-articular tenodesis (LET) do not yet exist.

Purpose: To evaluate the outcomes of patients undergoing revision ACL reconstruction (ACLR) and slope-correction osteotomy
combined with LET.

Study Design: Case series; Level of evidence, 4.

Methods: Between 2016 and 2018, we performed a 2-stage procedure: slope-correction osteotomy was performed first, and
then revision ACLR in combination with LET was performed in 22 patients with ACLR failure and high-grade anterior knee laxity.
Twenty patients (6 women and 14 men; mean age, 27.8 = 8.6 years; range, 18-49 years) were evaluated, with a mean follow-up of
30.5 * 9.3 months (range, 24-56 months), in this retrospective case series. Postoperative failure was defined as a side-to-side
difference of >5 mm in the Rolimeter test and a pivot-shift grade of 2 or 3.

Results: The PTS decreased from 15.3° to 8.9°, the side-to-side difference decreased from 7.2 to 1.1 mm, and the pivot shift was
no longer evident in any of the patients. No patients exhibited revision ACLR failure and all patients showed good to excellent
postoperative functional scores (mean + SD: visual analog scale, 0.5 = 0.6; Tegner, 6.1 = 0.9; Lysholm, 90.9 *+ 6.4; Knee injury
and Osteoarthritis Outcome Score [KOOS] Symptoms, 95.2 = 8.4; KOOS Pain, 94.7 + 5.2; KOOS Activities of Daily Living, 98.5 +
3.2; KOOS Function in Sport and Recreation, 86.8 = 12.4; and KOOS Quality of Life, 65.4 = 14.9).

Conclusion: Slope-correction osteotomy in combination with LET is a safe and reliable procedure in patients with high-grade
anterior knee laxity and a PTS of >12°. Normal knee joint stability was restored and good to excellent functional scores were
achieved after a follow-up of at least 2 years.

Keywords: high-grade anterior knee instability; increased posterior tibial slope; revision anterior cruciate ligament reconstruction;
slope-correction osteotomy

Significantly higher failure rates have been observed after A number of biomechanical studies have shown that
revision anterior cruciate ligament (ACL) surgery than after insufficiency of the anterolateral structures increases ante-
primary ACL reconstruction (ACLR).!*37 In recent years, rior knee translation, pivot shift, and internal rotation and
technical errors in ACLR have often been the focus of failure results in high-grade anterior knee laxity.'® While studies
analysis and revision strategies. Moreover, peripheral have demonstrated that high-grade anterior knee laxity is
structures and bony alignment of the knee, such as lesions a risk factor for ACLR failure, additionally performing lat-
of the anterolateral structures or an elevated posterior tibial eral extra-articular tenodesis (LET) reduces the risk of
slope (PTS), have been identified as risk factors for ACLR ACLR and revision ACLR failure.1223

failure.3! An elevated PTS also increases the magnitude of anterior

tibial translation (ATT). Biomechanical studies have dem-
onstrated that a high force on the ACL may contribute to

. N ACLR failure.'”?® There are a number of recommendations
;BSOA:;‘(E; L%ag 4$§E€>,T§50f Sports Medicine for surgically treating an elevated PTS in patients undergo-
DOI: ’1 0.11 77/0363546520966327 1ng revision ACLR,4’27,34 but a large case series has not been
© 2020 The Author(s) published to date.
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To the best of our knowledge, slope-correction osteotomy
combined with LET to restore knee stability has not been
examined before.

The aim of this study was to present the clinical results
of a 2-stage slope-correction osteotomy (proximal tibial
anterior closed-wedge osteotomy) in combination with
revision ACLR and LET. We hypothesized that slope-
correction osteotomy with revision ACLR and LET in
patients with an increased PTS and high-grade anterior
knee laxity is a safe procedure and can effectively restore
normal knee stability.

METHODS
Study Population

Between 2016 and 2018, we consecutively performed a 2-
stage procedure: slope-correction osteotomy (proximal tibia
anterior closed-wedge osteotomy) was performed first, and
then autograft revision ACLR in combination with LET
was performed in 22 patients with ACLR failure and
high-grade anterior knee laxity. All surgical procedures
were performed by 2 experienced surgeons (K.-H.F. and
R.A.) and the data were retrospectively retrieved by
searching the records of all surgical procedures for the
terms “slope-correction osteotomy” and “revision ACLR.”
Patients with ACLR failure, high-grade anterior knee lax-
ity (a side-to-side difference of >6 mm), and a PTS of >12°
were included in the retrospective case series.

The exclusion criteria were posterior knee laxity, a PTS of
<11°, and hyperlaxity with hyperextension of the knee by
>5°, Two patients were lost to follow-up and thus were not
included in the study. Subsequently, 20 patients were clini-
cally examined with a mean follow-up of 30.5 = 9.3 months
(range, 24-56 months). The patients were contacted by tele-
phone 2 years after revision ACLR, and after they provided
consent to participate in the study, they were invited for an
examination. At the time of follow-up, the Lysholm, Tegner,
subjective International Knee Documentation Committee
(IKDC), and Knee injury and Osteoarthritis Outcome Score
(KOOS) scores were recorded, and subjective pain was quan-
tified by visual analog scale (VAS).%!821:32 The pivot-shift
test was administered pre- and postoperatively, and the
grades were as follows: grade 1, glide; grade 2, clunk; and
grade 3, gross. Postoperative failure was defined as a side-
to-side difference of >5 mm in the Rolimeter test and
a pivot-shift grade of 2 or 3. All clinical examinations were
performed by an experienced examiner (L.A.). Full-leg stand-
ing radiographs were taken to determine malalignment of
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Figure 1. Measurement of the posterior tibial slope in the lat-
eral radiograph of the tibia using the circle 3-point method
and planning of the osteotomy. The angle between the mid-
diaphysis at 90-150 mm below the joint line (center of the
dotted circles) and the joint line minus 90° gives the PTS,
(17°, yellow angle). The correction angle was 6.1° (blue angle)
and the height of the osteotomy gap was 6.8 mm.

the leg. The range of motion (ROM), in particular the exten-
sion of the knee, was assessed in comparison with that of the
contralateral side. An extension ROM of 0° to 5° on the ipsi-
lateral side was defined as normal. Deviation from this range
was defined as an extension deficit (<0°) or hyperextension
(>5°). Symptomatic hyperextension was defined as painful
dorsal penetration of the knee joint when walking or stand-
ing, pain in the popliteal fossa, or similar symptoms due to
hyperextension. The study design was approved by the local
ethics committee (No. 3293).

Measurement and Definition of PTS

The PTS was measured as previously described.>?® The
angle between the anatomic axis of the lateral tibia and
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Figure 2. Preoperative planning and simulation of the osteot-
omy. A correction angle of 6.1° reduces the PTS (yellow
angle) to 9°. Middiaphysis 90-150 mm below the joint line is
marked by the dotted circles.

the medial tibial plateau was determined. The middiaphysis
of the tibia was marked at 90 mm and 150 mm below the
joint line using the circle 3-point method. The circles were
digitally drawn in the center of the diaphysis, reaching the
anterior and posterior border of the tibial shaft (Figure 1).
In thizs(,) manner, the normal PTS was defined as 8.01° =+
2.93°.

Surgical Technique

All slope-correction osteotomies were performed with 2-
stage revision ACLR. The osteotomy was performed in the
first session; the remaining graft was resected and the
bone tunnel was filled with allogenic cancellous bone. After
the osteotomy healed and the allogenic bone integrated with
the bone tunnels, revision ACLR was performed no earlier
than 4 months after the previous surgery.

Preoperative osteotomy planning was performed with
Sectra 2-dimensional planning system software (Sectra)
and the target PTS was 8° to 10°. The upper part of the
osteotomy angle was placed to be 2 to 3 ¢cm distal to the
proximal edge of the tibial tuberosity, and the hinge point
of the osteotomy was placed in the center of the tibial bony
insertion of the posterior cruciate ligament (Figure 2).
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Figure 3. Tuberosity osteotomy with the oscillating saw via
a medial skin incision of approximately 4 to 6 cm.

Figure 4. The tuberosity was looped upward at the patellar
tendon and the anterior closed-wedge osteotomy was
performed.

A longitudinal incision of 4 to 6 cm was made medial to
the tuberosity of the tibia. A tuberosity osteotomy was per-
formed with an oscillating saw under constant cooling, and
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Figure 5. The slope-correction osteotomy was stabilized
with the tuberosity, which was used as a “‘bioplate.”” Accord-
ing to the preoperative planning, the postoperative PTS was
9° (angle). Middiaphysis 90-150 mm below the joint line is
marked by the dotted circles.

a tuberosity fragment that was approximately 7 to 10 cm
long and approximately 1.5 to 2 cm wide was attached to
the patellar tendon (Figure 3). The tuberosity fragment
was looped upward at the patellar tendon and an oscillat-
ing saw was used to make the ventrally wedge-shaped
osteotomy (Figure 4).

The bone wedge was used to additionally fill the ACL
bone tunnels. The osteotomy was extended medially and
laterally with a chisel or an osteotome until it could be ven-
trally closed. The tuberosity was then placed back on the
osteotomy and fixed with at least three 3.5-mm lag screws
proximally and distally to the osteotomy (Figure 5). The
tuberosity was used as a “bioplate” to stabilize the osteot-
omy, and additional screws were used.

All revision ACLR procedures were single-bundle ACLR
procedures with autografts, the type of which depended on
the previously harvested grafts. Our first choice was ham-
string tendons, followed by bone—patellar tendon—bone or
quadriceps grafts. During revision ACLR, the femoral
and tibial tunnels were placed with the anteromedial por-
tal technique under fluoroscopic control.

In all cases, lateral extra-articular tenodesis was addi-
tionally performed. Via a 4-cm skin incision made over the
lateral epicondyle, a wide strip of the distal iliotibial band
(6-8 cm long and 6-8 mm wide) was prepared, and the con-
nection to the Gerdy tubercle was preserved. The free end
was secured with a Vicryl suture and a 2.4-mm K-wire
was inserted into the lateral femur approximately 1 cm
proximal and posterior to the lateral epicondyle. If the graft
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TABLE 1
Patient Characteristics (N = 20)*
No. (%)

Female sex 6 (30)
Left knee 11 (55)
BMI >30 kg/m? 2 (10)
Atraumatic mechanism of graft 20 (100)

failure preoperatively
Failed revision ACLR 0
Choice of revision ACLR graft

Bone—patellar tendon—bone 1(5)

Hamstring tendon 7 (35)

Quadriceps tendon 12 (60)
Additional lateral extra-articular tenodesis 20 (100)
Complications 1(5)
Preoperative femoral tunnel malposition 5 (25)
Osteoarthritis 7 (35)
Return to sports 13 (65)

“ACLR, anterior cruciate ligament reconstruction; BMI, body
mass index.

showed slight tension in extension, a 5- to 6-mm drill chan-
nel was made over the 2.4-mm K-wire, and tenodesis was
performed at 45° of knee flexion and a neutral rotation
angle, with fixation using an interference screw. LET was
performed superficially over the lateral collateral ligament.

Postoperative Rehabilitation

Slope-Correction Osteotomy and Bone Filling with Allo-
genic Cancellous Bone. On the first postoperative day,
physical therapy was started; it included movement exer-
cises, training and walking with crutches on the floor
and stairs, and decongestant measures, including lymph
drainage if necessary. Partial weightbearing (20 kg) was
recommended for 6 weeks, and full ROM was allowed.
Oral vitamin D supplementation for 3 to 6 months was rec-
ommended for nonunion prophylaxis. Outpatient physical
therapy for the restoration of normal muscle function
was recommended for 6 to 12 weeks.

Postoperative Protocol After Revision ACLR and LET.
Postoperative treatment was administered according to
our standard protocol after revision ACL reconstruction.
All patients were treated with a dynamic knee brace imme-
diately after surgery for 6 weeks with ROM limitations for
6 weeks (weeks 1-2: 30° of knee flexion, weeks 3-4: 60° of
knee flexion, weeks 5-6: 90° of knee flexion). Physical ther-
apy was started on the first postoperative day, and full
extension, quadriceps stimulation, and decongestant ther-
apy were started as soon as possible. After the sixth week,
the goals were to regain full ROM and muscle function.
Another goal was for patients to return to nonpivoting
sports (jogging, cycling, etc) at 6 months.

Statistical Analysis

The descriptive statistics are expressed as means and stan-
dard deviations. The mean differences between the pre-
and postoperative scores were calculated with the unpaired
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TABLE 2
Clinical and Radiological Findings in All Patients Pre- and Postoperatively®
Side-to-side Pivot-Shift Extension of Coronal
Difference (Rolimeter), mm Grade the Knee, deg PTS, deg Alignment
No. of Revision
Patient ACL Procedures Preop FU Preop FU Preop FU Preop FU Preop
1 2 10 0 3 0 N N 14 10 N
2 2 6 0 3 0 N N 14 6 N
3 1 6 3 3 0 N N 16 9 N
4 2 9 2 3 0 N +3 (a) 17 9 N
5 1 7 2 3 0 N N 16 10 N
6 1 8 2 3 0 N N 15 10 N
7 1 6 3 3 0 N N 15 9 N
8 1 9 0 3 0 -10 N 15 8 N
9 2 6 1 3 0 N N 13 7 4° varus
10 3 7 0 3 0 N N 15 10 N
11 1 6 1 3 0 -5 N 16 10 N
12 1 6 0 3 0 N N 13 9 N
13 1 8 0 3 0 N N 17 10 N
14 1 6 2 3 0 N N 14 8 N
15 1 9 1 3 0 N +3 (a) 20 10 N
16 1 6 1 3 0 N 0 15 8 N
17 1 7 0 3 0 N +8 (a) 15 8 N
18 1 7 0 3 0 N N 14 9 N
19 2 8 2 3 0 N N 16 8 N
20 1 7 1 3 0 N N 15 9 N
Mean = SD 1.3 = 0.6 72 + 1.3 1.1 = 1.1 3 0 15.3 = 11.6 8.9 = 11.1
P value <.001 <.001 <.001

“Bold indicates statistical significance. a, asymptomatic; ACL, anterior cruciate ligament; FU, follow-up; N, normal (normal extension was
defined as 0-5°, normal coronal alignment means <3°); preop, preoperative; PTS, posterior tibial slope; —, extensions deficit; + , hyperextension.

Student ¢ test for normally distributed parameters and the
Kruskal-Wallis test for nonnormally distributed parameters.

Statistical analysis was performed using IBM SPSS
Statistics, Version 22. P < .05 was considered significant.

RESULTS

Patient characteristics are displayed in Table 1. There
were 20 patients (6 women and 14 men; mean age, 27.8
+ 8.6 years; range, 18-49 years) who were clinically evalu-
ated after revision ACLR and slope-correction osteotomy.
All patients reported having symptomatic laxity without
the recurrence of trauma after the previous ACLR (Table
1). In 2 patients, there were preoperative extension defi-
cits, which were resolved by the time of the follow-up. No
patients exhibited revision ACLR failure.

Three patients had hyperextension at the time of the
follow-up; all cases were asymptomatic (Table 2).

The side-to-side differences in the Rolimeter test results
and PTS significantly decreased from pre- to postopera-
tively (Table 2). All patients improved from a pivot-shift
grade of 3 preoperatively to a pivot-shift grade of 0 postop-
eratively (P < .001) and stated that they would have
undergone the operation again. In 1 case, an additional
surgery was performed on the fourth day after surgery
because of a postoperative hematoma. No additional intra-
or postoperative complications were observed.

The preoperative ligamentous laxity grades and menis-
cal statuses at the time of revision surgery are demon-
strated in Tables 3 and 4.

Postoperative functional scores are shown in Table 5.
The patients showed good to excellent postoperative func-
tional scores—except for the KOOS Quality of Life score—
and the postoperative VAS, Lysholm, and Tegner scores
significantly improved from the preoperative scores.

DISCUSSION

The most important finding of this study was that slope-
correction osteotomy in combination with LET in patients
with revision ACLR and high-grade anterior knee laxity
is a safe procedure that leads to excellent postoperative
results. In a case series of 20 patients, all patients showed
restored knee joint stability and good to excellent postoper-
ative functional scores.

Biomechanical studies have demonstrated that LET
decreases the force acting on the ACL and is thus able to
reduce the risk of failure.”®!! In a case series, Trojani
et al®® observed a 15% failure rate when ACLR only was
performed and a 7% failure rate when ACLR in combina-
tion with LET was performed. In a systematic review,
Grassi et al'® also showed that revision ACLR in combina-
tion with LET leads to good clinical results. In particular,
the magnitude of pivot shift was reduced considerably by



AJSM Vol. 48, No. 14, 2020

Osteotomy With Lateral Extra-Articular Tenodesis 3483

TABLE 3 TABLE 4
Meniscal Status at the Time of Revision ACLR (N = 20)* Preoperative Ligamentous Laxity®
No. (%) Preoperative Postoperative
Medial meniscal lesion in total 12 (60) Lachman test 20 (100) 1(5)
Medial meniscal repair 8 (40) Grade 1 (2-5 mm) 0 1(5)
Partial medial meniscal resection 3 (15) Grade 2 (5-10 mm) 11 (55) 0
Total medial meniscal resection 1(5) Grade 3 (>10 mm) 9 (45) 0
Medial meniscal transplantation 0 Lateral knee laxity 8 (40) 1(5)
Lateral meniscal lesion in total 0 Grade 1 7 (35) 1(5)
Grade 2 1(5) 0
“ACLR, anterior cruciate ligament reconstruction. Grade 3 0 0
Medial knee laxity 5 (25) 3 (15)
o . . Grade 1 3 (15) 3(15)
the combination of revision ACLR and LET, and in Grade 2 2 (10) 0
83% of the patients, it was completely resolved at the Grade 3 0 0

follow-up. However, 35% of the patients had a persistent
side-to-side difference of 3 to 5 mm, and 17% showed
a side-to-side difference of 5 mm. The large proportion of
cases in which persistent ATT could not be completely
resolved indicates that even a combination of ACLR and
LET cannot restore normal knee joint stability in all
patients. The PTS was not considered in these 2 studies.

Previous studies have demonstrated that a PTS of >12°
is associated with increased shear forces on the ACL and
extended ATT. 3132429 Salmon et al?” described an 11
times higher rate of ACL graft failure for patients with
a PTS of >12°. An increased PTS is associated with an ele-
vated failure rate and the development of high-grade ante-
rior knee laxity, which is another risk factor for ACLR
failure.??2® These data indicate that patients with an
increased PTS in combination with high-grade anterior
laxity have a high risk of graft failure. Biomechanical stud-
ies have demonstrated that slope-correction osteotomy
reduces the force on the ACL graft and decreases the
ATT in the ACL-deficient knee.»'"3® The aforementioned
literature suggests that the combination of ACLR and
LET as well as slope-correction osteotomy can restore
knee stability and reduce the forces on the ACL graft and
LET in patients with high-grade anterior knee laxity and
a PTS of >12°.

“Data are reported as n (%).

When ACLR and LET are performed without slope-
correction osteotomy in patients with high-grade anterior
knee laxity with a PTS of >12°, the reconstructed ligament
is still exposed to a high force and is therefore at risk of
failing again.! Slope-correction osteotomy can reduce the
load on reconstructed ligaments. 738

There are some technical notes and case reports on slope-
correction osteotomy and revision ACLR, but the only case
series available were published by Dejour et al,” who stud-
ied 9 cases, and Sonnery-Cottet et al,*° who studied 5
cases.*516:3035 T ine with the studies by Dejour et al and
Sonnery-Cottet et al, our study showed very good clinical
results and few complications.

In the biomechanical study by Imhoff et al,’” a signifi-
cant reduction in the ATT was achieved by a PTS reduction
of 10°, which likely resulted in a PTS of 0 to 5°. Yamaguchi
et al®® observed a significant reduction in the force on the
ACL after a PTS reduction of 10°. However, both studies
were performed on specimens with normal PTS (mean
PTS: Imhoff et al, 10°; Yamaguchi et al, 7.3°). Bernhardson
et al' recommended that the PTS be reduced to <6° based

TABLE 5
Comparison of Preoperative and Postoperative Functional Scores
for Slope-Correction Osteotomy Plus Revision ACLR (N = 20)*

Preoperative Postoperative P Value
VAS, points 3.6 = 1.5 (1-6) 0.5 = 0.6 (0-2) <.001
Postoperative subjective IKDC score, points 87.4 = 5.9 (75.9-100)
Tegner rating system, points 2.9 = 1.5 (0-5) 6.1 = 0.9 (5-8) <.001
Lysholm score, points 49.9 = 21 (0-70) 90.9 = 6.4 (76-100) <.001

KOOS postoperative, points
Symptoms
Pain
Activities of Daily Living
Function, Sport and Recreation
Quality of Life

95.2 + 8.4 (71.43-100)
94.7 + 5.2 (80.56-100)
98.5 + 3.2 (87-100)

86.8 + 12.4 (55-100)
65.4 = 14.9 (31.25-81.25)

“Data are reported as mean * SD (range). ACLR, anterior cruciate ligament reconstruction; IKDC, International Knee Documentation
Committee; KOOS, Knee injury and Osteoarthritis Outcome Score; VAS, visual analog scale.
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on their biomechanical data. If a PTS of 8° to 10° is
assumed to be normal, Imhoff et al, Yamaguchi et al, and
Bernhardson et al suggested that the PTS be reduced to
a value below the physiological norm.!32%28

Symptoms such as chronic knee pain and painful hyper-
extension of the knee when walking and standing, which
are observed in patients with symptomatic genu recurva-
tum, can occur in patients with PTS deformities after, for
example, epiphyseal injuries or posttraumatic deformities.®

A surgeon must be aware that a slope-correction osteot-
omy also entails the risk of creating symptomatic genu
recurvatum. In this study, the slope-correction osteotomy
led to a physiological PTS in all cases (mean PTS at fol-
low-up, 8.9°), although an increase in knee extension was
observed. Dejour et al® observed a nonsymptomatic hyper-
extension angle of 5° in 2 patients, in whom the PTS
decreased from an average of 13° to 4°.

This study also observed 3 patients with a nonsympto-
matic hyperextension.

In line with Sonnery-Cottet et al,”” we aimed to achieve
a PTS of 8° to 10°, whereas Dejour et al® performed a slope-
correction osteotomy to a mean PTS of 4° in their study.
The potentially smaller reduction of the shear forces acting
on the ACL by a PTS reduction <10°, to the physiological
norm, might be compensated by the additional LET.
Sonnery-Cottet et al also performed an additional lateral
extra-articular procedure in 2 of the 5 cases.

Furthermore, the postoperative functional scores
improved in the study by Sonnery-Cottet et al®*® and in
our study more than those of Dejour et al,® which may be
associated with the PTS being corrected to a physiological
PTS (Dejour et al®: mean postoperative PTS, 4.4°; IKDC,
72; Lysholm, 74; Sonnery-Cottet et al: mean postoperative
PTS, 9.2° postoperative IKDC, 79; Lysholm, 88; and this
study: mean postoperative PTS, 8.9°; IKDC, 94; Lysholm,
91).

In contrast to Dejour et al® and Sonnery-Cottet et a
we performed a slope-correction osteotomy not only after
multiple previous ACLR procedures but also in primary
revision surgery in patients with a PTS of >12°. In our
opinion, the indication for a slope-correction osteotomy is
not the number of previous ACLR failures but the combi-
nation of a PTS of >12° and high-grade anterior knee lax-
ity at the time of revision surgery.

This study has some limitations. The measurements of
the PTS in the radiographs are prone to errors and the mea-
surement method is not well validated. Many different
methods of measuring the PTS have been described in the
literature.>® A PTS of >12° is usually considered to be the
threshold value for a PTS correction. However, standard
PTS values depend on the measurement method. In the
largest cohort study published to date, which was published
by Weinberg et al,>® a medial PTS of 6.9 = 3.7 and lateral
PTS of 4.7 = 3.6 were measured on 1090 cadavers. Further-
more, the authors showed that an axial rotation of the tibia
by 10° leads to a PTS change of 1° to 2° on radiographs. The
strict lateral adjustments of the radiographic settings
reported by Weinberg et al are not possible in clinical prac-
tice. For this reason, a method of measuring PTS that was
validated on the basis of the above-mentioned measurement
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procedure was used.?’ Napier et al?® evaluated this method
and the intraobserver correlation coefficient, and the results
showed excellent intraobserver reliability. Another limita-
tion of the study may be that the study population is rela-
tively small, but it is the largest published case series on
slope-correction osteotomies in combination with revision
ACLR. There was no control group that received LET or
osteotomy alone, so it is not possible to determine the rela-
tive contributions of each procedure to the success of the
operation or to be certain that both components were neces-
sary. The pivot shift was evaluated subjectively and this
was susceptible to assessment bias.

CONCLUSION

Slope-correction osteotomy in combination with LET is
a safe and reliable procedure during revision ACLR in
patients with high-grade anterior knee laxity and a PTS
of >12°. After a follow-up period of at least 2 years, knee
joint stability was restored and good to excellent postoper-
ative functional scores were achieved. We recommend per-
forming an osteotomy to correct the PTS to a physiological
PTS between 8° and 10°.
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