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BACKGROUND AND RATIONAL

• Posterior medial meniscal root (PMMR) repair can restore meniscal function and knee 
kinematic, resulting in significantly lower OA progression and TKA conversion rate.
• A novel all-suture anchor technique for meniscus root repair that combine the 
advantages of transtibial pullout and suture anchor techniques has been developed 
which can avoid the use of an additional posteromedial portal while allowed to get 
direct fixation at the same time.

However, the biomechanics comparison between a novel all-suture anchor repair to 
conventional technique including the transtibial pullout and suture anchor repair 
techniques for posterior medial meniscal root repair has not been established



Purpose of Study
• To compare the biomechanical properties in terms of cyclic displacement, 
load to 3 mm displacement, ultimate load to failure and stiffness between three 
different techniques for posterior medial meniscal root repair in porcine knee.

• Cyclic displacement
• Load to 3 mm displacement
• Ultimate load to failure
• Stiffness
• Mode of failure



MATERIALS AND METHODS
• 33 fresh frozen porcine hind knee joints, age 24-30 
weeks with intact medial
• transtibial pullout
• anchor suture
• all-anchor suture
• Detach muscle and tissue around knee by 
preserving meniscus
• PMMR tear was created at medial edge of posterior 
medial meniscal root
• All repair techniques were conducted to mimic in 
vivo meniscal root repair in patient



A novel all-suture 
anchor technique

1.Create tunnel by using PIN 2.4mm drilled 
from anterior tibial cortex under aiming 
guide

2.Removed 2.4 Y-Knot from insertion 
instrument and hold with pulling suture

3.Pulled Y-knot all-suture anchor 2.4 mm into 
the tunnel

4.Retrograde deployed Y-knot all-suture 
anchor into 2.8 mm at footprint

5.Meniscus repair with FIRSTPASS mini suture 
passer using modified Mason-Allen stitch



RESULTS

• All-suture anchor technique was significant superior to transtibial pullout technique
at 100, 500, 1000 cycles (*,**)

• There were no significant different between suture anchor and transtibial pullout technique
• There were no significant different between all-suture anchor and suture anchor



RESULTS

• An all-suture anchor was significant superior to transtibial pullout technique for load to 
clinical failure, ultimate load to failure and stiffness (**)
• The suture anchor was significant superior to transtibial pullout technique for load to clinical 

failure and stiffness (*)
• There is no significant different between all-suture anchor and suture anchor technique 

for all aspects



RESULTS

• The transtibial pullout technique demonstrated suture elongation for all specimen (100%)
• In all-suture anchor technique demonstrated suture elongation for two specimens (18%) 

and meniscus cut out for nine specimens (82%)
• In suture anchor technique demonstrated suture elongation for five specimens (45%) and 

meniscus cut out for six specimens (55%)



DISCUSSION

• The most important finding was that all-suture anchor techniques can provide 
superior biomechanical properties compared with conventional technique for 
posterior medial meniscal root repair in terms of load to clinical failure, ultimate 
load to failure and stiffness at time zero.

• The drawback of transtibial pullout technique is long construction and indirect 
fixation that makes a significant lower stiffness which can compromised meniscal 
healing and high risk of failure by suture elongation in early postoperative period.



CONCLUSION

• This study proved that an all-suture anchor can be a promising alternative technique 
for posterior medial meniscal root repaired due to high reproducibility and
superior biomechanics than conventional technique.



1 Allaire R, Muriuki M, Gilbertson L, Harner CD. Biomechanical consequences of a tear of the posterior root of the medial meniscus. Similar to total meniscectomy. J Bone Joint Surg Am. 2008;90(9):1922-1931.

2. Balke M, Akoto R, Offerhaus C, Hoeher J. Suture anchor refixation of meniscal root tears without an additional portal. Arthrosc Tech. 2018;7(5):e511-e5.

3. Barber FA, Herbert MA. All-Suture Anchors: Biomechanical analysis of pullout strength, displacement, and failure mode. Arthroscopy. 2017;33(6):1113-1121.

4. Barber FA, Herbert MA. Cyclic loading biomechanical analysis of the pullout strengths of rotator cuff and glenoid anchors update. Arthroscopy. 2013;29(5):832-844.

5. Bonasia DE, Pellegrino P, D'Amelio A, Cottino U, Rossi R. Meniscal root tear repair: Why, when and how? Orthop Rev (Pavia). 2015;7(2):5792.

6. Chung KS, Choi CH, Bae TS, et al. Comparison of tibiofemoral contact mechanics after various transtibial and all-inside fixation techniques for medial meniscus posterior root radial tears in a porcine model. Arthroscopy. 2018;34(4):1060-1068.

7. Cuellar A, Sanchez A, Cuellar R. Posterior lateral meniscus root reattachment with suture anchors: An arthroscopic technique. Arthrosc Tech. 2017;6(5):e1919-e1925.

8. Dwyer T, Willett TL, Dold AP, Petrera M, Wasserstein D, Whelan DB, et al. Maximum load to failure and tensile displacement of an all-suture glenoid anchor compared with a screw-in glenoid anchor. Knee Surg Sports traumatol Arthrosc. 
2016;24(2):357-364.

9. Feucht MJ, Grande E, Brunhuber J, Rosenstiel N, Burgkart R, Imhoff AB, et al. Biomechanical comparison between suture anchor and transtibial pull-out repair for posterior medial meniscus root tears. Am J Sports Med. 2014;42(1):187-193.

10. Forkel P, Herbort M, Schulze M, et al. Biomechanical consequences of a posterior root tear of the lateral meniscus: Stabilizing effect of the meniscofemoral ligament. Arch Orthop Trauma Surg. 2013;133(5):621-626.

11. Hein CN, Deperio JG, Ehrensberger MT, Marzo JM. Effects of medial meniscal posterior horn avulsion and repair on meniscal displacement. Knee. 2011;18(3):189-192.

12. Kim JH, Shin DE, Dan JM, Nam KS, Ahn TK, Lee DH. Arthroscopic suture anchor repair of posterior root attachment injury in medial meniscus: Technical note. Arch Orthop Trauma Surg. 2009;129(8):1085-1088

13. Kim YM, Rhee KJ, Lee JK, Hwang DS, Yang JY, Kim SJ. Arthroscopic pullout repair of a complete radial tear of the tibial attachment site of the medial meniscus posterior horn. Arthroscopy. 2006;22(7):795.e1-795.e4.

14. Kopf S, Colvin AC, Muriuki M, Zhang X, Harner CD. Meniscal root suturing techniques: Implications for root fixation. Am J Sports Med. 2011;39(10):2141-2146.

15. LaPrade CM, James EW, LaPrade RF. A modified transtibial pull-out repair for posterior root avulsions of the lateral meniscus with concomitant anterior cruciate ligament reconstruction: a report of two cases. JBJS Case Connect . 2014;4(4):e96.

16. LaPrade RF, Matheny LM, Moulton SG, James EW, Dean CS. Posterior meniscal root repairs: outcomes of an anatomic transtibial pull-out technique. Am J Sports Med. 2017;45(4):884-891.

17. Padalecki JR, Jansson KS, Smith SD, Dornan GJ, Pierce CM, Wijdicks CA, Laprade RF. Biomechanical consequences of a complete radial tear adjacent to the medial meniscus posterior root attachment site: in situ pull-out repair restores 
derangement of joint mechanics. Am J Sports Med. 2014:42(3):699–707.

18. Raustol OA, Poelstra KA, Chhabra A, Diduch DR. The meniscal ossicle revisited: Etiology and an arthroscopic technique for treatment. Arthroscopy. 2006;22(6):687e1-e3.

19. Starke C, Kopf S, Lippisch R, Lohmann CH, Becker R. Tensile forces on repaired medial meniscal root tears. Arthroscopy. 2013;29(2):205-212. 8

20. Strauss EJ, Day MS, Ryan M, Jazrawi L. Evaluation, treatment, and outcomes of meniscal root tears: A critical analysis review. JBJS Rev. 2016;4(8):e4.

21. West RV, Kim JG, Armfield D, Harner CD. Lateral meniscal root tears associated with anterior cruciate ligament injury: Classification and management (SS-70). Arthroscopy. 2004;20(suppl 1):e32-e33.

22. Krivicich LM, Kunze KN, Parvaresh KC, LaPrade RF Comparison of Long-term Radiographic Outcomes and Rate and Time for Conversion to Total Knee Arthroplasty Between Repair and Meniscectomy for Medial Meniscus Posterior Root Tears: A 
Systematic Review and Meta-analysis. Am. J. Sports Med. 2022;50:2023–2031

REFERENCES


