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Introduction and objectives

* Adjustable loop suspensory (ALS) fixation offers the ability
to re-tension grafts in complex multiligament knee
reconstruction

A frequent reported complication of adjustable loop fixation
Is implant maldeployment

 Primary objective: to determine the risk implant
maldeployment associated with ALS fixation In
multiligament knee reconstruction

« Secondary objective: to determine the clinical impact of
implant maldeployment
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Methods

* Retrospective cohort study of adult patients that underwent
multiligament knee reconstruction using ALS fixation, between
January 1, 2018, and January 1, 2020

» Bivariate analyses were conducted comparing patients with
and without maldeployment using:

— samples t-test
— Chi-Square test
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Outcomes measures

* Primary outcome:
— Risk of implant maldeployment

- as defined by radiologic soft-tissue interposition of .
>5mm or radiologic intraosseous button flip

« Secondary outcomes (according to implant
maldeployment):

— Postoperative Lysholm and Tegner scores
— Postoperative knee range of motion
— Risk of reoperation

— Cohort stress radiographs side-to-side differences
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Results — Cohort characteristics

Age — (mean x SD, [range], years) 35+ 10[19-58]

Sex (%, male) 70% (N=40)

BMI 28 + 6 [21-48]

Mechanism of Injury

Sports 47%
Fall from Height 19%
Moto vehicle 10%
Pedestrian struck 5%
Other 19%

Acute reconstruction (< 6 weeks) — (%) 42% (N=24)

Schenk Classification (%, N)

KD2 47% (27)
KD3 40% (23)
KD4 9% (9)
KD5 4% (2)

Meniscal Repair (%, N) 81% (45)

Maldeployment (%, N of patients)* 19% (11) ° ® 1
Soft-tissue interposition 14% (8) % ®, 0% 0®°%e ol o n:’
Intra-osseous 5% (3) ”00. b s o ° : o +0°8 P o

Reoperation* 19% (11) s, o 2T 4+
Revision 2% (1) .“00.. ®e%°6 0
Implant Removal 5% (3) (T Y ®0,%0°
Arthrolysis 14% (8) ©00o,%¢°

Follow-up — (mean + SD, years) 1.07+0.74 000004, " @ :
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Results

Graft used according to ligament reconstructed
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Results — Clinical outcomes according to
maldeployment status

Characteristics All cohort (N=57) Well deployed (N=46) Maldeployed (N=11) p-value
Tegner score 5+ 2 5+ 2 5+2 0.8117
Lysholm score 85+12 85+ 11 81+14 0.4013
Final extension (degrees) 0.5+2.8 0.2+1.0 1.8+6.0 0.4035
Final flexion (degrees) 134 + 11 135+ 9 128 £ 15 0.1426
Reoperation (%, N)
Revision 2% (1) 0% (0) 9% (1) 0.1930
Hardware removal 5% (3) 7% (3) 0% (0) 0.5188
Arthrolysis 14% (8) 9% (4) 36% (4) 0.0371 e
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Results - Postoperative stress
radiographs side to side differences

Characteristics All cohort

PCL side to side difference (median, mm)* 1.4+4.9
PCL laxity* 23% (5)
MCL side to side difference (mean, mm)** 0.6+1.8
MCL laxity** 6% (1)
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Conclusion

 This cohort of multiigament knee injuries demonstrates a
moderate risk of implant maldeployment when using ALS
fixation

« Even when maldeployment occurs, ALS fixation demonstrates
similar favorable clinical outcomes except for reoperation for
arthrolysis

« Surgeons should be cautious with their surgical technique
when using ALS for MCL fixation and PCL PM bundle fixation

 Employing a technique to provide counterforce may help
reduce the occurrence of maldeployment
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lllustrated surgical technique to minimize the risk of
button maldeployment and soft tissue interposition
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A. During tensioning of the first end of a double suspensory graft, you can provide a counter pulling force which keeps the button flush on bone O PR I
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B. During tensioning of the second end of a double suspensory graft you no longer have the ability to provide a force to counter the tensioning force which ®e PY . o ®
can pull the button off bone. Upper image demonstrates MCL reconstruction. Lower image demonstrates double bundle PCL reconstruction ®000 o L P ° ® ® ®
® ®
» ® _
Clamping the graft or inserting a looped suture through the button allows you to pull and apply a counter tension force keeping the button flush on bone 00000, @ ‘@ PY
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C.
and eliminating soft tissue incarceration. Blue arrow demonstrates direction of tensioning. Red arrow demonstrates counter pull.

\ISAKOS | & MUNICH

2 CONGRESS
2025 GERMANY




References

1. Briggs KK, Lysholm J, Tegner Y, Rodkey WG, Kocher MS, Steadman JR. The reliability, validity, and responsiveness of the Lysholm score and Tegner activity scale for anterior cruciate ligament injuries of the knee: 25 years later. Am
J Sports Med. May 2009;37(5):890-7. doi:10.1177/0363546508330143

2. Buyukkuscu MO, Misir A, Cetinkaya E, Ezici A, Ozcafer R, Gursu SS. The interposition of soft tissue between the cortical button and femoral lateral cortex significantly increases button migration but does not negatively affect knee
stability and clinical outcome. Knee. Jun 2020;27(3):891-898. doi:10.1016/j.knee.2020.02.021

3. Chahla J, Moatshe G, Cinque ME, et al. Single-Bundle and Double-Bundle Posterior Cruciate Ligament Reconstructions: A Systematic Review and Meta-analysis of 441 Patients at a Minimum 2 Years' Follow-up. Arthroscopy. Nov
2017;33(11):2066-2080. doi:10.1016/j.arthro.2017.06.049

4. Goebel CP, Domes C. Classifications in Brief: The Schenck Classification of Knee Dislocations. Clin Orthop Relat Res. Jun 2020;478(6):1368-1372. doi:10.1097/CORR.0000000000001186

5. Holliday CL, Martin R, Grant JA. Comparing the Efficacy of Kneeling Stress Radiographs and Weighted Gravity Stress Radiographs to Assess Posterior Cruciate Ligament Insufficiency. Am J Sports Med. Mar 2021;49(4):1017-1022.
doi:10.1177/0363546520988114

6. James EW, Williams BT, LaPrade RF. Stress radiography for the diagnosis of knee ligament injuries: a systematic review. Clin Orthop Relat Res. Sep 2014;472(9):2644-57. doi:10.1007/s11999-014-3470-8

7. Kang SG, Lee YS. Arthroscopic Control for Safe and Secure Seating of Suspensory Devices for Femoral Fixation in Anterior Cruciate Ligament Reconstruction Using Three Different Techniques. Knee Surg Relat Res. Mar 1
2017;29(1):33-38. doi:10.5792/ksrr.16.053

8. Kawaguchi K, Kuribayashi S, Nakayama S, Nakazato K, Fukubayashi T, Okinaga S. Lateral Knee Pain after Outside-in Anatomic Double-Bundle Anterior Cruciate Ligament Reconstruction Using the TightRope RT. Knee Surg Relat
Res. Mar 2016;28(1):83-7. doi:10.5792/ksrr.2016.28.1.83

9. Laprade RF, Bernhardson AS, Griffith CJ, Macalena JA, Wijdicks CA. Correlation of valgus stress radiographs with medial knee ligament injuries: an in vitro biomechanical study. Am J Sports Med. Feb 2010;38(2):330-8.
doi:10.1177/0363546509349347

10. LaPrade RF, Heikes C, Bakker AJ, Jakobsen RB. The reproducibility and repeatability of varus stress radiographs in the assessment of isolated fibular collateral ligament and grade-lll posterolateral knee injuries. An in vitro
biomechanical study. J Bone Joint Surg Am. Oct 2008;90(10):2069-76. doi:10.2106/JBJS.G.00979

11. Lee JH, Cook JL, Wilson N, Rucinski K, Stannard JP. Outcomes after Multiligament Knee Injury Reconstruction using Novel Graft Constructs and Techniques. J Knee Surg. Apr 2022;35(5):502-510. doi:10.1055/s-0040-1716356
12. Levy BA, Marx RG. Outcome after knee dislocation. Knee Surg Sports Traumatol Arthrosc. Sep 2009;17(9):1011-2. doi:10.1007/s00167-009-0867-0
13. Mae T, Kuroda S, Matsumoto N, et al. Migration of EndoButton after anatomic double-bundle anterior cruciate ligament reconstruction. Arthroscopy. Nov 2011;27(11):1528-35. doi:10.1016/j.arthro.2011.06.024

14. Moatshe G, Chahla J, Brady AW, et al. The Influence of Graft Tensioning Sequence on Tibiofemoral Orientation During Bicruciate and Posterolateral Corner Knee Ligament Reconstruction: A Biomechanical Study. Am J Sports Med.
Jul 2018;46(8):1863-1869. doi:10.1177/0363546517751917

15. Moran TE, Awowale JT, Werner BC, Fox MA, Miler MD. Associated Morbidity After the Percutaneous Release of the Medial Collateral Ligament for Knee Arthroscopy. Arthroscopy. Mar 2020;36(3):891-900.
doi:10.1016/j.arthro.2019.08.051

16. Murray IR, Makaram NS, Geeslin AG, et al. Multiligament knee injury (MLKI): an expert consensus statement on nomenclature, diagnosis, treatment and rehabilitation. Br J Sports Med. Sep 5 2024;doi:10.1136/bjsports-2024-108089

17. Nag HL, Gupta H. Seating of TightRope RT Button Under Direct Arthroscopic Visualization in Anterior Cruciate Ligament Reconstruction to Prevent Potential Complications. Arthrosc Tech. Sep 2012;1(1):e83-5.
doi:10.1016/j.eats.2012.03.003

18. Ozbek EA, Kocaoglu H, Karaca MO, Terzi MM, Dursun M, Akmese R. Effect of Soft Tissue Interposition and Postoperative Suspensory Cortical Button Migration on Functional Outcomes and Ligamentization After Single-Bundle ACL
Reconstruction. Orthop J Sports Med. Sep 2022;10(9):23259671221122748. doi:10.1177/23259671221122748

19. Rao Z, Zhou C, Kernkamp WA, Foster TE, Bedair HS, Li G. In vivo kinematics and ligamentous function of the knee during weight-bearing flexion: an investigation on mid-range flexion of the knee. Knee Surg Sports Traumatol
Arthrosc. Mar 2020;28(3):797-805. doi:10.1007/s00167-019-05499-y

20. Simonian PT, Behr CT, Stechschulte DJ, Jr., Wickiewicz TL, Warren RF. Potential pitfall of the EndoButton. Arthroscopy. Jan-Feb 1998;14(1):66-9. doi:10.1016/s0749-8063(98)70122-7

21. Sonnery-Cottet B, Ripoll T, Cavaignac E. Prevention of knee stiffness following ligament reconstruction: Understanding the role of Arthrogenic Muscle Inhibition (AMI). Orthop Traumatol Surg Res. Feb 2024;110(1S):103784.
doi:10.1016/j.0tsr.2023.103784

22. Tegner Y, Lysholm J. Rating systems in the evaluation of knee ligament injuries. Clin Orthop Relat Res. Sep 1985;(198):43-9.
23. Tegner Y, Lysholm J, Lysholm M, Gillquist J. A performance test to monitor rehabilitation and evaluate anterior cruciate ligament injuries. Am J Sports Med. Mar-Apr 1986;14(2):156-9. doi:10.1177/036354658601400212

ISAKOS MUNICH

CONGRESS
2025 GERMANY.

.‘. @
6 o® o,
o ® o ()
OOQ. o o ® © .‘
'0. ®_o0 9 o
o0 ®e,%0 0
%0 o 09
.. @ @ ® o
®e ® _o
¢ ®e,°
© ..‘. ...
@ @
...‘..' ..
%
o000 @
’.‘Q’:,Q..
- & ® ¢ &
. oPp00peg 04
o4 @ @Q o@ ; O.‘?Q
40
N e@@ 000 e@m ,; 2209‘*



	Slide 1
	Slide 2: Faculty Disclosure Information
	Slide 3: Introduction and objectives
	Slide 4: Methods
	Slide 5: Outcomes measures
	Slide 6: Results – Cohort characteristics
	Slide 7: Results
	Slide 8: Results – Clinical outcomes according to maldeployment status 
	Slide 9: Results - Postoperative stress radiographs side to side differences
	Slide 10: Conclusion
	Slide 11: Illustrated surgical technique to minimize the risk of button maldeployment and soft tissue interposition 
	Slide 12: References

