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Background and Biomechanical Rationale

Steeper Posterior Tibial Slope

N Increases anterior tibial translation and creates high shear
forces on the ACL graft, increasing strain and failure risk

Anterior Closing Wedge HTO

=3 Recommended for revision cases with posterior tibial slope >12°,
creating a flatter tibial plateau

Biomechanical Correction

¢ ACL reconstruction addresses anteroposterior instability while
osteotomy protects the new graft from excessive forces
Outcome Evaluation

all0 Study reviews clinical, radiological, and return to sports

outcomes following combined procedure
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Patient Cohort and Methodology

1253 Primary ACL Reconstruction

l ] Patient Selection

59 Associated Reconstruction of Candidates with multiple ACL failures and documented increased posterior

R PCL, MCL or LCL tibial slope (>12°) were identified through comprehensive clinical evaluation

Excluded

and radiographic assessment
187 First Revision ACL

165 Second or More Revision ACL

< | Surgical Intervention

Combined anterior closing wedge high tibial osteotomy with revision ACL
72N al sl ral <12 . o .
reconstruction performed by experienced knee surgeons following

standardised protocol

9 Multiplanar knee osteotomy

(Varus or Valgus)

4 Outcome Measures

Excluded — 5 Clinical evaluation included GNRB arthrometer measurements, UCLA activity

scale, Lysholm and IKDC scores, and detailed radiographic analysis of slope
12 Isolated Slope Osteotomy correction

4 | Return to Sport Analysis

e4atlent Taird ACLR S0d Patients were followed prospectively to document their ability to return to

SRS CHN R S0 pre-injury sporting activities with detailed activity level stratification



https://gamma.app/?utm_source=made-with-gamma

surgical Approach and Technique

Initial Incision and Exposure

A 10-cm incision is planned starting just proximal to the tibial tubercle,
allowing adequate exposure of the proximal tibia. This approach
provides optimal visualisation for both the osteotomy and tunnel
placement for ACL reconstruction.

Soft Tissue Management

Medial and lateral skin flaps are raised, followed by careful dissection
of the patellar tendon from the medial and lateral capsule. A straight
clamp defines the proximal aspect of the tibial tubercle.

Subperiosteal Exposure

Subperiosteal flaps are meticulously raised to expose the proximal
tibia both medially and laterally, creating the necessary surgical
field for precise osteotomy and hardware placement.
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Osteotomy Planning and Execution

Guidewire Placement

Precise placement of proximal and distal guidewires to define the osteotomy

Wedge Calculation

Distance between wire sets equals planned closing wedge base
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surgical

Wedge Creation

The anterior closing wedge osteotomy is meticulously created with the

wedge initially left in situ to verify the geometry and planned correction.

This step allows for fine adjustments before final closure.

The size of the wedge is precisely calculated based on preoperative
measurements to achieve the desired posterior tibial slope reduction,
typically targeting a final slope of 4-5°.

Fixation Strategy

Robust fixation is achieved using a dual approach: staples on the lateral
side provide compression whilst a locked plate on the medial side
ensures rotational stability and prevents displacement.

This fixation technique allows for early rehabilitation whilst maintaining
the corrected slope until bony union is achieved. Hardware removal was
performed in 31 patients, with only 11 reporting hardware discomfort.
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Radiographic Assessment

A

Preoperative Assessment

Lateral view showing increased posterior tibial
slope measurement using the circle of best-fit
method. Long-standing radiographs with Mikulicz
line demonstrate neutral alignment in the coronal
plane.
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Planning Phase

Digital preoperative planning determines precise
wedge size and location to achieve target slope
correction whilst maintaining neutral coronal
alignment.
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Postoperative Result

Lateral view showing the ACW-HTO fixed with
staples and significantly reduced PTS.
Postoperative long-standing radiographs confirm
maintenance of neutral alignment in the coronal
plane.
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Clinical and Radiological Outcomes

180+

120 1

60 5

Posterior Tibial Slope... HKA Angle (°) GNRB at 134N (mm) Knee Recurvatum (°)
[ Preoperative [JJ Postoperative

The intervention produced a significant posterior tibial slope reduction from 13.8° = 1.5 t0 4.2° + 1.7° (p< 0.0001), without meaningful changes to coronal alignment. Anterior knee laxity
measured by GNRB arthrometer showed substantial improvement at both 134N and 250N testing parameters.

A notable finding was the increase in knee recurvatum by 2.58° + 0.64° postoperatively (p < 0.0001), although all patients remained asymptomatic. No instances of non-union, delayed
union or posterior cortical hinge violation were observed.
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Return to sport and Functional Outcomes

High-Impact Sports
Y 12/64 patients (19%) returned vs 30/64 preinjury

Active Sports
45/64 patients (70%) returned vs 58/64 preinjury

Moderate Activity
52/64 patients (81%) returned vs 64/64 preinjury

All patient-reported outcome measures showed significant improvement (P < 0.0001) from preoperative baseline, including UCLA
activity scale, Lysholm, and IKDC scores. However, these scores did not return to preinjury levels (P < 0.0001), suggesting some
residual functional limitations.

The most notable finding was the limited return to high-impact sports, with only 19% of patients resuming activities like football or
basketball. This suggests that whilst the combined procedure effectively restores basic knee stability, patients should be counselled
about realistic expectations regarding high-demand activities.
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Conclusions and Clinical Implications

Efticacy of Combined Approach Complications Protile

Posterior tibial slope reduction via ACW-HTO Increased knee recurvatum was observed in
combined with revision ACL reconstruction approximately one-third of patients, though all
successfully restores knee stability and improves remained asymptomatic. No major complications
function in patients with chronic ACL deficiency and such as non-union or hardware failure were reported.

increased slope.

Return to Sport Expectations

Less than half of the patients returned to high-
impact sports, suggesting that realistic counselling
about activity restrictions is essential when
considering this procedure.
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Figure 5: A) Preoperative lateral view of the right
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on the circle of the best-fit method. B) Preoperative
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Complications

There was an increase in the postoperative knee

recurvatum of 2.5 0.64 ° erative 3.67 ° +
3.59 ° to postoperative 6.25 0.0001). There

was no reported violation of the pos

any of the cases. There we y otomy site
on-union or delayed union. There were no hardware

d on their
patients reported hardware discomfort.

Conclusion

In the setting of chronic ACL deficient knees, posterior
tibial slope reduction (ACW-HTO) with revision anterior
cruciate ligament reconstruction will restore knee

and improves function with an acceptable rate of specifi
complicatic Increased knee recurvatum w

a third of the patients, but all were a

than half of the patients were able to return to high-impact
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