
Superior Healing Rates in Lateral vs. Medial Meniscus 

Posterior Root Repairs: The Impact of Postoperative 

Meniscal Extrusion on Healing Rates and Clinical 

Outcomes- A Systematic Review

Lika Dzidzishvili, MD, PhD

Ester García-Oltra, MD, PhD

Vicente López, MD

José Antonio Hernández-Hermoso, MD, PhD

Hospital Universitari Germans Trias i Pujol, Universidad                       

Autónoma de Barcelona, Barcelona, Spain



Author´s Disclosure

2

The authors declare no conflict of interest.



Purpose: (1) To summarize the available literature evaluating the healing rates after lateral (LMPRR) and medial

meniscus posterior root repair (MMPRR). (2) To assess the correlation between postoperative meniscal extrusion (ME)

and healing status on magnetic resonance imaging (MRI) and second-look arthroscopy.

Hypothesis: LMPRR would result in higher healing rates compared to MMPRR as observed through second-look 

arthroscopy and MRI. Furthermore, we expected that postoperative ME would have a negative correlation with healing 

outcomes following root repair. 

Methods: A comprehensive literature search was conducted using the Scopus, PubMed, and Embase databases. Human 

clinical studies evaluating healing status on second-look arthroscopy and MRI after LMPRR and MMPRR were included.

Study design: Systematic review of level III and IV studies.    Level of Evidence: IV

PURPOSE, HYPOTHESIS, AND METHODS



SUMMARY OF RESULTS

Figure 1. Flowchart of study selection process according to 2020 

PRISMA (Preferred Reporting Items for Systematic Reviews 

and Meta-analyses) statement.

LMPRR: lateral meniscus posterior root repair, MMPRR: medial meniscus posterior root repair, SD: standard deviation, 

CI: confidence intervale, MRAW: Mean Relative Absolute Weight.

Figure 2. Forest plot illustrates the weighted mean difference in healing status on second look arthroscopy. The 

summary estimate is represented by the center of the diamond, with the 95% CI indicated by the width of the diamond, 

reflecting the range of the true mean difference.  

Complete root healing was observed in 190 (85.2%) patients in the LMPRR group versus 78 (52.3%) in the 

MMPRR group (p<0.001). There were six (2.7%) failed repairs in the LMPRR group compared to 21 (14.09%) 

in the MMPRR group (p<0.001). 



On postoperative MRI, 109 (75.7%) root repairs were healed in the LMPRR group compared 

to 192 (52.9%) in the MMPRR group (p<0.001). 

LMPRR: lateral meniscus posterior root repair, MMPRR: medial meniscus posterior root repair, 

SD: standard deviation, CI: confidence intervale, Mean Relative Absolute Weight: mean relative 

absolute weight.

Figure 3. Forest plot illustrates the weighted mean difference in healing status on postoperative 

MRI. The summary estimate (center of the diamond) and a 95% CI (width of the diamond) 

depict the true mean difference. The diamond represents the overall effect size, where its width 

indicates the 95% of CI.

A greater degree of postoperative ME was associated with lower healing rates (R = -0.78, 

p<0.0005). 

LMPRR: lateral meniscus posterior root repair, MMPRR: medial meniscus posterior root repair, R: 

Pearson´s correlation coefficient, ME: meniscal  extrusion.

Figure 4. Pearson's correlation analysis illustrates the relationship between 

postoperative (residual) ME and observed healing rates. The light blue and red 

shaded areas represent the confidence intervals around the regression lines. 

SUMMARY OF RESULTS



Significantly better clinical outcomes were observed in the LMPRR group compared to the 

MMPRR group. 

LMPRR: lateral meniscus posterior root repair, MMPRR: medial meniscus posterior root repair, 

IKDC: International Knee Documentation Committee Subjective Knee score, SD: standard 

deviation, CI: confidence interval, MRAW: Mean Relative Absolute Weight. 

Figure 5. Forest plot illustrates the weighted mean difference in postoperative IKDC scores. 

The summary estimate is represented by the center of the diamond, with the 95% CI indicated 

by the width of the diamond, reflecting the range of the true mean difference

No significant correlation was found between the degree of postoperative ME and the 

reported clinical outcomes (Figure 6).

LMPRR: lateral meniscus posterior root repair, MMPRR: medial meniscus posterior root 

repair 

Figure 6. Pearson's correlation analysis illustrates the relationship between postoperative 

ME and clinical outcomes. The light blue and red shaded areas represent the confidence 

intervals around the regression lines.
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RESULTS

CONCLUSIONS

❑ Lateral meniscus posterior root repairs showed higher healing rates compared to MMPRR 

on both second-look arthroscopy and postoperative MRI. 

❑ Meniscal extrusion decreased after LMPRR but not after MMPRR.

❑ Greater residual ME correlated inversely with healing rates, as more extrusion was linked 

to lower healing. Postoperative clinical improvement did not affect ME or healing status



REFERENCES
1.                        Abrams GD, Hussey KE, Harris JD, Cole BJ (2014) Clinical Results of Combined Meniscus and Femoral Osteochondral Allograft Transplantation: Minimum 2-Year Follow-up. Arthroscopy: The Journal of Arthroscopic & Related Surgery 30(8):964-970.e1

2. Aga C, Aasen IB, Brocker C, Kise NJ, Heir S (2021) Lateral meniscal posterior root tears experience acceptable healing status after transtibial repair technique. J EXP ORTOP 8(1):114

3. Ahn JH, Lee YS, Yoo JC, Chang MJ, Park SJ, Pae YR (2010) Results of Arthroscopic All-Inside Repair for Lateral Meniscus Root Tear in Patients Undergoing Concomitant Anterior Cruciate Ligament Reconstruction. Arthroscopy: The Journal of Arthroscopic & Related Surgery 26(1):67–75

4. Chang PS, Radtke L, Ward P, Brophy RH (2022) Midterm Outcomes of Posterior Medial Meniscus Root Tear Repair: A Systematic Review. Am J Sports Med 50(2):545–553

5. Cho J-H, Song J-G (2014) Second-Look Arthroscopic Assessment and Clinical Results of Modified Pull-Out Suture for Posterior Root Tear of the Medial Meniscus. Knee Surg Relat Res 26(2):106–113

6. Choi YS, Chang MJ, Lee JH, Lee JH, D’Lima DD, Kim TW, Chang CB, Kang S (2023) Repair of medial meniscus posterior root tear is effective for root healing and cartilage regeneration in opening wedge high tibial osteotomy. Knee surg sports traumatol arthrosc 31(12):5799–5811

7. Cook JL, Rucinski K, Crecelius CR, Stannard JP (2023) Initial Outcomes After Unicompartmental Tibiofemoral Bipolar Osteochondral and Meniscal Allograft Transplantation in the Knee Using MOPS-Preserved Fresh (Viable) Tissues. Am J Sports Med 51(3):596–604

8. De Leissègues T, Vieira TD, Fayard J-M, Thaunat M (2023) Low reoperation rate following lateral meniscus root repair: clinical outcomes at 2 years follow-up. Knee Surg Sports Traumatol Arthrosc 31(2):495–502

9. DePhillipo NN, Dekker TJ, Aman ZS, Bernholt D, Grantham WJ, LaPrade RF (2019) Incidence and Healing Rates of Meniscal Tears in Patients Undergoing Repair During the First Stage of 2-Stage Revision Anterior Cruciate Ligament Reconstruction. Am J Sports Med 47(14):3389–3395

10. Docter S, Khan M, Ekhtiari S, Veillette C, Paul R, Henry P, Leroux T (2019) The Relationship Between the Critical Shoulder Angle and the Incidence of Chronic, Full-Thickness Rotator Cuff Tears and Outcomes After Rotator Cuff Repair: A Systematic Review. Arthroscopy: The Journal of Arthroscopic                   

& Related Surgery 35(11):3135-3143.e4

11. Dzidzishvili L, Calvo E, López-Torres II (2023) Medial Meniscus Posterior Root Repair Reduces but Does Not Avoid Histologic Progression of Osteoarthritis: Randomized In Vivo Experimental Study in a Rabbit Model. Am J Sports Med 51(11):2964–2974

12. Dzidzishvili L, Fernández-Valle ME, Moreno Molera D, Calvo E, López-Torres II (2024) High-resolution magnetic resonance imaging can predict osteoarthritic progression after medial meniscus posterior root injury: randomized in vivo experimental study in a rabbit model. Journal of ISAKOSDOI: 

10.1016/j.jisako.2024.03.015

13. Dzidzishvili L, López-Torres II, Arguello JM, Sáez D, Calvo E (2022) Prognostic Factors and Midterm Clinical Outcome of Transtibial Pullout and Partial Meniscectomy for Medial Meniscus Posterior Root Tears in Middle-Aged Patients. JOIO 56(8):1457–1463

14. Dzidzishvili L, López-Torres II, Sáez D, Arguello JM, Calvo E (2021) A comparison of the transtibial pullout technique and all-inside meniscal repair in medial meniscus posterior root tear: Prognostic factors and midterm clinical outcomes. Journal of Orthopaedics 26:130–134

15.                    Farr J, Rawal A, Marberry KM (2007) Concomitant Meniscal Allograft Transplantation and Autologous Chondrocyte Implantation: Minimum 2-Year Follow-up. Am J Sports Med 35(9):1459–1466

16.                          Forkel P, Noack J, Hinz M, Imhoff AB, Wörtler K, Feucht MJ (2023) Coronal extrusion of the lateral meniscus does not increase after pullout repair of the posterior root of the lateral meniscus at short-term follow-up. Arch Orthop Trauma Surg 143(8):5199–5206

17. Frank JM, Moatshe G, Brady AW, Dornan GJ, Coggins A, Muckenhirn KJ, Slette EL, Mikula JD, LaPrade RF (2017) Lateral Meniscus Posterior Root and Meniscofemoral Ligaments as Stabilizing Structures in the ACL-Deficient Knee: A Biomechanical Study. Orthopaedic Journal of Sports Medicine 5(6):232596711769575

18. Grassi A, Di Paolo S, Coco V, Romandini I, Filardo G, Lucidi GA, Marcacci M, Zaffagnini S (2023) Survivorship and Reoperation of 324 Consecutive Isolated or Combined Arthroscopic Meniscal Allograft Transplants Using Soft Tissue Fixation. Am J Sports Med 51(1):119–128

19. Harris JD, Hussey K, Saltzman BM, McCormick FM, Wilson H, Abrams GD, Cole BJ (2014) Cartilage Repair With or Without Meniscal Transplantation and Osteotomy for Lateral Compartment Chondral Defects of the Knee: Case Series With Minimum 2-Year Follow-up. Orthopaedic Journal of Sports Medicine 2(10):232596711455152

20. Jackson GR, Mameri ES, Dzidzishvili L, Alaia MJ, Rodeo SA, Chahla J, Pace JL (2024) Meniscus Extrusion, Radial Tears, and Root Tears. Instr Course Lect 73:779–793

21. Jeon Y-S, Alsomali K, Yang SW, Lee OJ, Kang B, Wang JH (2022) Posterior Horn Lateral Meniscal Oblique Radial Tear in Acute Anterior Cruciate Ligament Reconstruction Incidence and Outcomes After All-Inside Repair: Clinical and Second-Look Arthroscopic Evaluation. Am J Sports Med 50(14):3796–3804

22. Jung Y-H, Choi N-H, Oh J-S, Victoroff BN (2012) All-Inside Repair for a Root Tear of the Medial Meniscus Using a Suture Anchor. Am J Sports Med 40(6):1406–1411

23. Kalifis G, Raoulis V, Panteliadou F, Liantsis A, D’Ambrosi R, Hantes M (2022) Long-term follow-up of bucket-handle meniscal repairs: chondroprotective effect outweighs high failure risk. Knee Surg Sports Traumatol Arthrosc 30(7):2209–2214

24. Kaplan DJ, Alaia EF, Dold AP, Meislin RJ, Strauss EJ, Jazrawi LM, Alaia MJ (2018) Increased extrusion and ICRS grades at 2-year follow-up following transtibial medial meniscal root repair evaluated by MRI. Knee Surg Sports Traumatol Arthrosc 26(9):2826–2834

25. Karpinski K, Forkel P, Häner M, Bierke S, Petersen W (2022) Etiology of posterior meniscus root tears: medial vs. lateral. Arch Orthop Trauma Surg 143(1):429–437

26. Kawada K, Furumatsu T, Tamura M, Xue H, Higashihara N, Kintaka K, Yokoyama Y, Ozaki T (2023) Medial joint space narrowing progresses after pullout repair of medial meniscus posterior root tear. International Orthopaedics (SICOT) 47(10):2401–2407

27. Khoo JR, Yau W (2023) Repair of meniscus root tear – Is there a difference between medial meniscus root repair and lateral meniscus root repair? A systematic review and meta-analysis. J Orthop Surg (Hong Kong) 31(2):102255362311752

28.                        Krivicich LM, Kunze KN, Parvaresh KC, Jan K, DeVinney A, Vadhera A, LaPrade RF, Chahla J (2022) 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 50(7):2023–2031

29.                       Krych AJ, Bernard CD, Kennedy NI, Tagliero AJ, Camp CL, Levy BA, Stuart MJ (2020) Medial Versus Lateral Meniscus Root Tears: Is There a Difference in Injury Presentation, Treatment Decisions, and Surgical Repair Outcomes? Arthroscopy: The Journal of Arthroscopic & Related Surgery 36(4):1135–1141

8



Thank you


	Slide 1
	Slide 2: Author´s Disclosure
	Slide 3: Purpose: (1) To summarize the available literature evaluating the healing rates after lateral (LMPRR) and medial meniscus posterior root repair (MMPRR). (2) To assess the correlation between postoperative meniscal extrusion (ME) and healing statu
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: REFERENCES
	Slide 9: Thank you

