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Introduction

~ Patellainstabilityand dislocationsare very common injuries, especially in adolescent
individuals.

» The medial patellofemoral ligament (MPFL) is the major medial restraint of the patella
and acts as a checkrein to prevent the patellafrom dislocatinglaterally.

»  When MPFL is disrupted, the literatureindicates that the risk of recurrence of a patella
dislocation can be from 50-90%. Typically, these injuries occur in youngerindividuals with
the highest incidence occurs in those under the age of 21.

» Recurrent instability of the patella can result in progressive injury to the soft tissue and
articular cartilage of the patellaand femur.

» Studies have shown that simply repairingthe MPFL may be inadequate to restore the
strength of the native MPFL and prevent recurrent patellainstability.

» Techniqgues have been developed to augment the MPFL reconstruction and prevent
recurrent instability. Each method uses to augment the MPFL requires securing a graft to
the medial side of the patellaand to the attachment of the MPFL on the femur recurrent
instability.




Introduction

The BioBrace® (Biorez/CONMED, New Haven, CT) is a bio-
inductive scaffold cleared by the FDA (K203267) intended to
reinforce soft tissue where weakness exists and promote
soft tissue healing.

This implant has an open architecture consisting of highly
porous resorbable type 1 collagen matrix reinforced with a
bioresorbable poly-I-lactic acid (PLLA) backbone.

It has significant tensile strength that allows load sharing
during healing to reinforce the tissue repair .

In an animal model, implant has been demonstrated to
provide strength and promote bio-inductive healing. (1)

1. Walsh et al., 2021




Purpose/Hypothesis

Present preliminary case series (n=7) of MPFL
repairs augmented with Bio-inductive
scaffolding

EXpe rience Hypothesis: No recurrent patellar dislocation at
1-year follow-up

Clinical

Compare pullout strength between Bio-
inductive scaffold and the Semi-T autograft

Biomechanical in match paired cadaveric knees
Hypothesis: The Bio-inductive scaffold and

Pullout Testi nNg Semi-T pullout strengths are not statistically
significantly different.




Surgical Technique

| The bio-inductive scaffold is
prepped on back table

- The scaffold is secured to patella
using two biocomposite anchors

The scaffold is secured to the
femoral insertion of the MPFL via
interference screw fixation.
Augmentation is complete.
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Methods

Seven patients underwent
augmentation of a MPFL repair with the
bio-inductive scaffold.

The range of patients ages were 14 to
36 years with five patients being < 20
years of age (71.4%).

A standard repair was performed and
augmented with a 5-millimeter x 220-
millimeter implant.

Five of the seven patients (71.4%) had
associated osteochondral injuries of the
lateral femoral condyle or patella and
had surgery acutely. Two patients
(28.6%) had surgery after at least one
additional episode of lateral dislocation.
All patient has at least one year of
follow-up




Biomechanical Test Method

» Six matched pairs of cadaveric legs without any history
of previous surgery were obtained.

» Each matched pair was randomized into a
semitendinosus autograft reconstruction group or bio-
inductive scaffold repair group .

» A Semi-T graft was harvested from one leg of each
matched pair (n=6).

» The bio-inductive scaffold implant were trimmed to be
equal to the length of the harvested Semi-T grafts (220
mm).

» A #2 high tensile strength suture was used to whip-
stitch the ends of all Semi-T and bio-inductive scaffold.

Using standard surgical technique, each whip-stitched
end was docked into the upper 2/3 of the patella.

Test Parameters:
Preconditioning: 10 cycles
fromOto 30N at 1 Hz

The patella was then dissected from each cadaveric T _
specimen, and each patella was fixed in a methyl e ‘ EE Pull to failure: 25mm/min
methacrylate base to allow for pull to failure testing. BioBrace Construct ™




Results

All patients returned to pre-injury
level of activities with one patient
(chronic instability) was able to do a
higher level of activity than prior due
to the chronic nature of the patient's
patella instability.

All patients have full range of motion.

with good patella mobility and solid
end point on lateral glide. The range
of return to sports/work was 3 to 10
months with an average of 6 months.

There were no wound or graft
complications. One patient required
arthroscopic lysis of adhesions and
manipulation under anesthesia due to
decreased flexion and now has full
range of motion.
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Discussion

» Clinical Experience:

» The patients in this clinical cases series had no recurrent patellar dislocations and no graft related
complications at a minimum of one year follow-up.

~ All the patients in this series returned to their pre-injury activity levels after MPFL repair and
augmentation using the bio-inductive scaffold with interference screw fixation in the patella and femur.

> Biomechanical Discussion:

» There was no statistically significant difference in pullout strength (p-val = 0.77) between the bio-
inductive scaffold (249.3N £ 36.3N) and Semi-T (235.0N £ 113.6N) double bundle constructs.

» While Semi-T was statistically significantly stiffer than the bio-inductive scaffold (p < 0.01), its pullout
strength was highly variable: 50% (3 of 6) Semi-T constructs failed at or less than 5mm of displacement.

» These early failures can be attributed to the inconsistency of autografts/allografts and the difficulty
of working with variable graft diameters when using the same tunnel diameter and same anchor
size.

The bio-inductive scaffold is always the same size and length and therefore, provides consistent and
reliable mechanical fixation compared to Semi-T. The bio-inductive scaffold had a much lower standar
deviation in pullout strength compared to the Semi-T.




Discussion

» The bio-inductive scaffold provides a reliable solution to recurrent patellar
instability in MPFL repairs.

» Adding a bio-inductive scaffold to an MPFL repair adds 60N at 5mm of
displacement to the repair construct (native MPFL max load = 178N1)

~ The bio-inductive scaffold is consistent in size and shape and can be reliably
docked into a 4.5 mm socket without any additional manipulation.

» Unlike allograft, the bio-inductive scaffold can be used off the shelf and is
stored at room temperature with no prep required (i.e. thawing or hydration)

» A Semi-T autograft/allograft almost always has to be trimmed, and it can be
difficult to secure it into the 4.5 mm sockets in the patella. Biomechanical
testing demonstrated that the strength of the Semi-T/anchor/socket interface
is less consistent than that of the bio-inductive scaffold's interface.

» Reproducible and secure fixation of the bio-inductive scaffold fixation is more
consistently obtained in this study.

1) LaPrade, Arendt, Chahla et al. AJSM 2018



eference

> Ambra LF, Franciozi CE, Phan A, FaloppaF, Gomoll AH. Isolated MPTLreconstruction fails to restore lateral patellar stability when compared to MPFL
reconstruction. Knee Surg Sports Traumatol Arthrosc. 2021 Mar;29(3):793-799. doi: 10.1007/s00167-020-06015-3. Epub 2020 Apr 28. PMID: 32347346.

> Berruto M, FerruaP, Tradati D, Uboldi F, Usellini E, Marelli BM. Suture Anchors Fixation in MPFLReconstruction using a Bioactive Synthetic Ligament. Join
2017 Sep 5;5(3):188-190. doi: 10.1055/s-0037-1606336. PMID: 29270552; PMCID: PMC5738470.

> Buckens CF, Saris DB. Reconstruction of the medial patellofemoral ligament for treatment of patellofemoralinstability: a systematic review. Am J Sports Me
2010 Jan;38(1):181-8. doi: 10.1177/0363546509353132. Epub 2009 Dec 4. PMID: 19966098.

> Carter, A. J., Lovric, V., Morberg, P., Ott, J., Bendigo, J., Komenda, J., ... & Walsh, W. R. (2021, February). Characterization of anovel bio-inductive biocomposite
scaffold fortendon and ligament healing. In Orthopaedic Research Society 2021 Annual Meeting: February (pp. 12-16).

> IshibashiY, KimuraY, Sasaki E, Sasaki S, Yamamoto Y, Tsuda E. Medial Patellofemoral Ligament Reconstruction Using FiberTape and Knotless SwiveLock
Anchors. ArthroscTech. 2020 Aug 7;9(8):€1197-e1202. doi: 10.1016/j.eats.2020.04.020. PMID: 32874901; PMCID: PMC7451444.

> LaPrade MD, Kallenbach SL, Aman ZS, Moatshe G, Storaci HW, Turnbull TL, Arendt EA, Chahla J, LaPrade RF. Biomechanical Evaluation of th
Medial Stabilizers of the Patella. Am J Sports Med. 2018 Jun;46(7):1575-1582. doi: 10.1177/0363546518758654. Epub 2018 Mar 19. PMID:
29554436.

> Migliorini F, EschweilerJ, Spiezia F, Knobe M, Hildebrand F, Maffulli N. Synthetic graft for medial patellofemoral ligament reconstruction: a systematicreview. J
Orthop Traumatol. 2022 Aug22;23(1):41. doi:10.1186/s10195-022-00660-9. PMID: 35996063; PMCID: PMC9395552.

> TuckerA, McMahon S, McArdle B, Rutherford B, Acton D. Syntheticversus autologous reconstruction (Syn-VAR) of the medial patellofemoral ligament: a study
protocol fora randomised controlled trial. Trials. 2018 May 3;19(1):268. doi: 10.1186/s13063-018-2622-7. PMID: 29724252; PMCID: PMC5934878.

> TsushimaT, TsukadaH, SasakiS, Naraoka T, YamamotoY, TsudaE, Ishibashi Y. Biomechanical analysis of medial patellofemoral ligament reconstruction:
FiberTape® with knotless anchors versus asemitendinosus tendon autograft with soft anchors. JOrthop Sci. 2019 Jul;24(4):663-667. doi:
10.1016/j.j0s.2018.11.018. Epub 2018 Dec 18. PMID: 30573394.

> Walsh, W. R., Carter, A.J., Lovric, V., Crowley, J., Wills, D., Wang, T., ... & Arciero, R. (2021, February). Tissue-engineered augmentation of arotator cuff tendon
usinga novel bio-inductive biocomposite scaffold: A preliminary study in sheep.”. In Orthopaedic Research Society 2021 Annual Meeting: February (pp. 12-1

> Xu, J.-c., Zhang, B.-x., Jia, Y.-f., Wang, X.-f., Shen, K., Ren, W.-b. and Sun, R. (2021), Medial Patellofemoral Ligament Reconstruction Using Suture Tape for,
Patellofemoral Joint Instability. Orthop Surg, 13: 847-854. https://doi.org/10.1111/0s.12945



https://doi.org/10.1111/os.12945

	Slide 1: Augmentation Of Medial Patellofemoral Ligament Repair With A Bio-Inductive Scaffold
	Slide 2: Disclosures
	Slide 3: Introduction
	Slide 4: Introduction
	Slide 5: Purpose/Hypothesis
	Slide 6: Surgical Technique
	Slide 7: Methods
	Slide 8: Biomechanical Test Method
	Slide 9: Results
	Slide 10: MPFL Biomechanical Pullout Testing Results
	Slide 11: Discussion
	Slide 12: Discussion 
	Slide 13: Reference

