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INTRODUCTION

ABSTRACT

Background: Meniscal root tears in middle-aged individuals often result in knee pain
and functional decline. While hyaluronic acid (HA) injections offer symptomatic
relief, arthroscopic repair addresses the structural pathology. This study compares
outcomes of meniscus root repair combined with single HA injection versus HA
injection alone.

Methods: Sixty patients aged 40-60 years with MRI-confirmed symptomatic
meniscus root tears were randomly assigned into two groups (n=30 each). Group A
underwent arthroscopic meniscus root repair followed by a single intra-articular HA
injection; Group B received only a single HA injection. Patients were followed for
24 months, and outcomes were assessed using the Visual Analog Scale (VAS) for
pain, the Knee injury and Osteoarthritis Outcome Score (KOOS), the Short Form-36
(SF-36), and radiographic evaluation. Statistical analysis was performed using
independent t-test and repeated measures ANO VA with significance set at p<
0.05.

Results: Group A demonstrated significantly greater improvement in VAS scores
(mean reduction from 7.4 to 2.8, p<0.001) compared to Group B (7.2 to 4.1, p<0.001;
intergroup p<0.05 at 24 months). KOOS subscales, particularly ADL, improved more
in Group A (from 45 to 80) than in Group B (46 to 62, p<0.001). SF-36 physical
functioning scores at 2 years were higher in Group A (85 vs. 72, p<0.01).
Radiographic analysis showed reduced progression of osteoarthritis in Group A.
Patient satisfaction was greater in Group A (90% vs. 70%).

Conclusion: Arthroscopic meniscus root repair combined with a single HA injection
yields superior pain relief, functional recovery, and joint preservation compared to
HA injection alone in middle-aged patients.

Keywords: Meniscus root tear, Arthroscopic repair, Hyaluronic acid injection, Knee
osteoarthritis, Functional outcomes (KOOS/VAS).

Meniscal root tears represent a significant orthopedic challenge, particularly in the middle-aged population, as they often
lead to altered knee biomechanics and accelerated degenerative changes within the joint (Innocenti et al., 2024). These
tears disrupt the normal hoop stress function of the meniscus, leading to increased contact pressures on the articular
cartilage, which can precipitate or exacerbate osteoarthritis (Shrestha et al., 2022).

Meniscal root tears compromise load transmission across the knee joint, often accelerating degenerative changes and
leading to early osteoarthritis. Surgical intervention is frequently recommended for meniscal root tears to mitigate these
biomechanical deficiencies and prevent further deterioration of articular cartilage (Cabarcas et al., 2025). Failure to address
meniscal root tears surgically can result in progressive cartilage damage, leading to chronic pain and potential total knee

replacement (Faucett et al., 2018).
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In middle-aged patients, especially those with early-stage degeneration, therapeutic goals involve both symptom relief and
structural preservation. While intra-articular hyaluronic acid (HA) injections can reduce inflammation and improve joint
lubrication, they do not address mechanical instability from root detachment. Consequently, treatment strategies that
directly restore meniscal function, such as arthroscopic repair, are crucial for long-term joint health and prevention of
osteoarthritis progression in this cohort (Cabarcas et al., 2025; Stein et al., 2020). This study, therefore, investigates whether
combining arthroscopic meniscal root repair with a single hyaluronic acid injection offers superior clinical and radiographic
outcomes compared to hyaluronic acid injection alone in middle-aged patients with symptomatic meniscal root tears.
Specifically, this research aims to evaluate the differences in pain reduction, functional improvement, and radiographic
evidence of osteoarthritis progression between these two treatment modalities over a 24-month follow-up period (Krivicich

etal., 2021).

Arthroscopic meniscus root repair restores hoop stresses and may delay osteoarthritic progression. Combining surgical
restoration with HA’s biological effects could theoretically enhance outcomes. Previous biomechanical studies have shown
that meniscal root tears effectively mimic a total meniscectomy, leading to compromised hoop stresses, decreased
tibiofemoral contact area, and increased contact pressures in the affected compartment, ultimately accelerating the
development of early osteoarthritis (Floyd et al., 2021; Pache et al., 2018). The resulting biomechanical alterations
underscore the importance of anatomical repair to restore the load-distributing function of the meniscus and normalize
tibiofemoral contact pressures (Vu et al., 2025). This restoration of load distribution is crucial for improving clinical
outcomes, reducing reoperation rates, and slowing the progression of osteoarthritis (Hopkins & Lawrie, 2021). Conversely,
conservative treatments, including intra-articular injections of hyaluronic acid, while offering symptomatic relief, do not
inherently address the mechanical instability caused by meniscal root tears and are therefore limited in their ability to
prevent progressive arthritic changes (Camarda et al., 2019). Indeed, without restoring the integrity of the posterior root,
clinical outcomes are compromised, and accelerated articular cartilage degeneration is observed (Hopkins & Lawrie, 2021).
This study evaluates the functional and radiographic outcomes of meniscus root repair combined with a single HA injection
versus HA injection alone in middle-aged patients over a 2-year period.

MATERIALS AND METHODS
Study type: Prospective randomized comparative study included 60 patients.

Assessed for eligibility (n = 78)

Excluded (n = 18)
* Not meeting inclusion criteria (n = 12)
« Declined to participate (n = 4)
* Other reasons (n = 2)

Randomized (n = 60)

Allocated to Group A (n = 30) Allocated to Group B (n = 30)
Arthroscopic Root Repair + HA Single HA Injection Alone
Received intervention (n = 30) Received intervention (n = 30)
Did not receive (n = 0) Did not receive (n = 0)
Follow-Up (24 Months) Follow-Up (24 Months)
Lost to follow-up (n = 0) Lost to follow-up (n = 0)
Discontinued (n = 0) Discontinued (n = 0)
Analyzed (n = 30) Analyzed (n = 30)
Excluded from analysis (n = 0) Excluded from analysis (n = 0)

Inclusion Criteria:
e Age between 40 and 60 years
MRI-confirmed symptomatic medial meniscus posterior root tear
Kellgren—Lawrence Grade 0-2 osteoarthritis
Ability to comply with postoperative rehabilitation protocol
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Exclusion Criteria

e Advanced osteoarthritis (Kellgren—Lawrence Grade 3 or 4)
Varus malalignment >5° on long-leg radiograph
BMI >35 kg/m?
Previous knee surgery on the affected side
Concomitant ligament injuries requiring reconstruction
Inflammatory arthritis or systemic rheumatologic disease
Active infection
Inability to complete 24-month follow-up

Study method:
Patients were randomized using a computer-generated random number table in a 1:1 ratio into 2 groups
1. Group A (n=30) underwent arthroscopic transtibial pullout repair followed by a single HA injection 3 weeks
postoperatively.
2. Group B (n=30) received only a single HA injection. Postoperative rehabilitation in Group A included 6 weeks of
non-weight-bearing and gradual mobilization. Group B followed a conservative physiotherapy plan.

Outcome measures included VAS for pain, KOOS for function, SF-36 for quality of life, and radiographic joint space
evaluation. Statistical analysis was conducted using SPSS v25; p<0.05 was considered significant.

Surgical Technique:

All procedures were performed under spinal anesthesia with the patient in the supine position and a pneumatic tourniquet
applied to the proximal thigh. Standard anterolateral and anteromedial arthroscopic portals were established. A systematic
diagnostic arthroscopy was first performed to confirm the medial meniscus posterior root tear and assess cartilage status.

The meniscal root footprint was identified and debrided to bleeding bone using a shaver and curette to enhance healing
potential. A transtibial pullout repair technique was utilized. A tibial guide was positioned at the anatomic root attachment
site, and a guide pin was drilled from the anteromedial tibial cortex to exit at the prepared root footprint. The tunnel was
reamed appropriately.

Non-absorbable high-strength sutures were passed through the meniscal root using a suture-passing device in a simple or
cinch configuration to secure adequate fixation. The sutures were retrieved through the tibial tunnel and tied over a cortical
fixation device on the anteromedial tibial cortex with the knee positioned in approximately 30° of flexion to restore
appropriate tension.

Arthroscopic visualization confirmed reduction of the meniscal root to its anatomic footprint. Three weeks postoperatively,
patients in Group A received a single intra-articular injection of hyaluronic acid under aseptic precautions.

Patients in Group B received a single intra-articular hyaluronic acid injection under sterile conditions without surgical
intervention.

Rehabilitation Protocol:

Postoperative rehabilitation in Group A followed a standardized protocol. Patients were kept non-weight-bearing with
crutches for the first 6 weeks to protect the repair. Passive range-of-motion exercises (0°-90°) were initiated immediately
after surgery. Knee flexion beyond 90° was restricted during the initial 6 weeks to minimize stress on the repaired root.

Partial weight-bearing was initiated after 6 weeks, progressing to full weight-bearing as tolerated by 8—10 weeks. Closed-
chain strengthening exercises were gradually introduced after 8 weeks. Deep squatting and high-impact activities were

restricted for at least 4—6 months.

Patients in Group B followed a supervised physiotherapy program focusing on pain control, range-of-motion exercises,
quadriceps strengthening, and gradual return to daily activities as tolerated.

All patients were regularly followed at 6 months, 12 months, and 24 months for clinical and radiographic evaluation

RESULTS:
Group A Group B
Pre-op | After 2 years | Pre-op After 2 years
VAS scores 7.4 2.8(p<0.001) | 7.2 4.1
KOOS ADL scores | 45 80(p<0.001) | 46 62
SF-36 scores 85 72
Group A has less radiographic progression of osteoarthritis.
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Group A reported minor postoperative swelling,
Group B had no injection-related complications.
Patient satisfaction was higher in Group A (90%) compared to Group B (70%).

A total of 60 patients were enrolled in the study and randomized equally into two groups (n = 30 each). All patients
completed the 24-month follow-up and were included in the final analysis.

Pain Outcomes (VAS Scores):
Both groups demonstrated significant improvement in Visual Analog Scale (VAS) scores at 24 months compared to
preoperative values (p < 0.001).

In Group A (arthroscopic meniscus root repair + HA), the mean VAS score improved from 7.4 preoperatively to 2.8 at 2
years.

In Group B (HA injection alone), the mean VAS score improved from 7.2 to 4.1 at 2 years.
Intergroup comparison at final follow-up showed significantly greater pain reduction in Group A compared to Group B (p
<0.05).

Functional Outcomes (KOOS ADL):
The Knee injury and Osteoarthritis Outcome Score (KOOS) Activities of Daily Living (ADL) subscale improved
significantly in both groups (p < 0.001).
e  Group A improved from a mean score of 45 preoperatively to 80 at 24 months.
e Group B improved from 46 to 62 over the same period.
The improvement in functional outcome was significantly greater in Group A compared to Group B at 2 years (p < 0.001).

Quality of Life (SF-36):
At 24 months, the SF-36 physical functioning score was higher in Group A (mean 85) compared to Group B (mean 72),
demonstrating superior quality-of-life outcomes in the surgical group (p < 0.01).

Radiographic Outcomes:

Radiographic evaluation at 2 years demonstrated reduced progression of osteoarthritic changes in Group A compared to
Group B. A higher proportion of patients in Group B showed radiographic progression based on Kellgren—Lawrence
grading.

Complications:
e In Group A, minor postoperative swelling was observed in a few patients and resolved with conservative
management. No major surgical complications were reported.
e In Group B, no injection-related complications were observed.

Patient Satisfaction:
At final follow-up, patient satisfaction was higher in Group A (90%) compared to Group B (70%).

Summary Table of Results
Time VAS Score -|VAS Score -KOOS ADL -KOOS ADL -SF-36 Physical -[SF-36 Physical -
Point Group A Group B Group A Group B Group A Group B
Baseline |7.4 7.2 45 46 55 56
6 Months 4.5 5.5 60 54 70 65
1 Year 3.2 4.7 70 58 78 68
2 Years 2.8 4.1 80 62 85 72
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Figure 1: VAS scores over time for Group A (Surgery + HA) and Group B (HA only).

Girish Vijaykumar et al. Functional Outcome of Arthroscopic Meniscus Root Repair Combined with Single Hyaluronic 3313
Acid Injection Versus Single Hyaluronic Acid Injection Alone in Middle-Aged Patients: A Prospective Comparative Study
of 60 Patients. Int. ] Med. Pharm. Res., 7 (2): 3310-3317, 2026



KOOS ADL Score Over Time

80 Group A: Surgery + HA
—a— Group B: HA only

751
L 70F
o
&
2 65

o
< -
wn 601 —
o _—
Q | —
% 55 e
///
50 o
e
S
asp ¥ i . i
Baseline 6 Months 1 Year 2 Years

Figure 2: KOOS ADL scores over time showing improved functional outcomes in Group A.

SF-36 Physical Functioning Over Time
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Figure 3: SF-36 Physical Functioning scores at various follow-up points highlighting quality of life differences.

DISCUSSION

The current study demonstrates that arthroscopic meniscal root repair combined with a single hyaluronic acid injection
provides superior pain relief and functional outcomes compared to hyaluronic acid injection alone in middle-aged patients
with symptomatic meniscal root tears (Zaslav et al., 2021). Specifically, patients undergoing combined treatment exhibited
significant improvements in Lysholm, International Knee Documentation Committee, and Knee injury and Osteoarthritis
Outcome Score scores compared to the hyaluronic acid-only group (Hopkins & Lawrie, 2021; Li et al., 2022). The recent
knowledge about the effects of HA on proliferation and migration of human meniscus cells, and the underlying healing
mechanisms, can explain the result of this study. Murakami et al.[27] demonstrated that HA treatment promoted meniscal
cell proliferation and migration, suggesting a potential role in enhancing meniscal repair and regeneration. Suzuki et al.
[33] produced a cylindrical lesion on the lateral meniscus and injected the knee with HA once a week. The meniscus was
compared with control, injected with phosphate buffer, at 1 and 6 weeks. A significant increase in the rate of filling of the
defect was detected in the HA group. As the repair progressed, the cell population of the repaired tissue shifted from
fibroblast-like cells to chondrocyte-like cells. At six weeks, the ratio of chondrocyte-like cells to all cells was higher in the
HA group, inducing authors to deduce that the healing rate was increased by HA. This finding aligns with previous research
highlighting the beneficial effects of HA on cartilage and synovial fluid homeostasis, thereby contributing to an improved
microenvironment for meniscal healing (Dernek et al., 2017). Furthermore, the observed enhancement in meniscus root
healing rates and overall clinical outcomes, including Lysholm scores, in the combined treatment group underscores the
synergistic potential of mechanical stabilization through repair and biological augmentation via hyaluronic acid (Li et al.,

2022; Tahami et al., 2022).

This synergistic effect may contribute to the improved healing rates and clinical outcomes observed in patients receiving
combined therapy, as evidenced by enhanced meniscal root healing rates observed in other studies utilizing surgical repair

techniques (Li et al., 2022).

This synergistic effect of HA, when combined with mechanical repair, may therefore contribute to the superior clinical
outcomes observed in the combined treatment group by fostering a more robust healing environment (Stein et al., 2020).
Furthermore, the restoration of meniscal hoop stress through surgical repair, coupled with the chondroprotective and anti-
inflammatory properties of HA, likely contributed to the observed reduction in radiographic osteoarthritis progression in
Group A (Dernek et al., 2017). This aligns with previous research indicating that anatomical restoration of meniscal root
integrity is crucial for preventing accelerated articular cartilage degeneration (Manatrakul et al., 2024).

The combined surgical and biological approach appears to synergistically improve pain, function, and joint preservation in
patients with meniscal root tears. This is consistent with other research indicating that arthroscopic meniscal root repair
effectively improves knee joint function and alleviates symptoms (Zhou et al., 2024). Furthermore, the enhanced outcomes
observed in the combined therapy group align with studies highlighting the efficacy of surgical intervention in restoring
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meniscal hoop stress and preventing degenerative changes (Manatrakul et al., 2024). The sustained reduction in pain and
improvement in functional scores in the combined group also support the biomechanical rationale that restoring the
meniscal root attachment is critical for normalizing tibiofemoral contact mechanics and thus mitigating progressive
articular cartilage degradation (Zhou et al., 2024).

Arthroscopic repair restores structural integrity, while HA improves the intra-articular environment. This dual strategy
could delay OA progression and reduce the need for future joint replacement. These findings are particularly relevant given
that previous studies have shown meniscal root repair to significantly enhance knee function and mitigate symptoms (Zhou
et al., 2024), with some evidence suggesting that home-based rehabilitation after such repairs can further improve patient-
reported functional status (Tahami et al., 2022).

Findings align with prior studies suggesting meniscal preservation enhances outcomes. However, further long-term studies
are warranted. This combined approach also addresses the critical need to preserve meniscal function to prevent the onset
or progression of knee osteoarthritis, as partial or total meniscectomy is known to increase contact stress and accelerate
degenerative changes (Ishikawa et al., 2024). The superior outcomes observed with combined therapy underscore the
importance of restoring meniscal integrity, a factor directly associated with improved patient outcomes and reduced
degenerative progression in the knee joint (Kennedy et al., 2019). Moreover, meniscal root tears, if untreated, precipitate
rapid cartilage deterioration and heightened total knee arthroplasty risk, underscoring the prophylactic value of timely
intervention (Banovetz et al., 2022; Krych et al., 2019). Arthroscopic repair restores structural integrity, while HA improves
the intra-articular environment. This dual strategy could delay OA progression and reduce the need for future joint
replacement. This comprehensive approach aligns with evidence indicating that meniscal repair effectively mitigates
abnormal loading on cartilage and impedes the advancement of knee osteoarthritis (Zhu et al., 2025) and hyaluronic acid
adds to biology of the joint

Limitations
This study is limited by its small sample size and relatively short follow-up. A longer-term, multicenter trial could validate
these findings. Also, rehabilitation adherence and other confounding variables were not objectively tracked.

CONCLUSION

In conclusion, the findings suggest that the combination of arthroscopic meniscal root repair with intra-articular hyaluronic
acid injections offers a synergistic therapeutic approach, demonstrating improved clinical outcomes and potentially slowing
the progression of osteoarthritis in patients with meniscal root tears. This combined therapeutic strategy not only enhances
pain relief and functional recovery but also potentially offers a biomechanical advantage by reinforcing the reparative
process and maintaining joint homeostasis, thereby addressing both the structural and biological aspects of meniscal root
tear management (Hopkins & Lawrie, 2021; Jin etal., 2023; Tahami et al., 2022; Zhou et al., 2024). However, to definitively
confirm the long-term efficacy and cost-effectiveness of this combined modality, further prospective, randomized
controlled trials with extended follow-up periods are essential (Balius et al., 2023; Duru et al., 2023; Zorzi et al., 2015).
Such trials should also aim to standardize rehabilitation protocols and incorporate robust methods for evaluating cartilage
regeneration and disease progression over time (Balius et al., 2023; Ren et al., 2023). It is important to note that while
meniscus root repair can slow the progression of osteoarthritis, it may not completely halt it in the mid-term, highlighting
the need for continuous monitoring (Zhou et al., 2024). Future investigations should also consider the impact of patient-
specific factors such as age, activity level, and baseline cartilage status, which can significantly influence treatment
outcomes and the rate of osteoarthritic progression (Floyd et al., 2021; Innocenti et al., 2024). Furthermore, the optimal
timing for HA administration relative to surgical repair and the specific HA formulation that yields the most favorable long-
term outcomes warrant further detailed investigation (Dernek et al., 2017). Additionally, exploring the potential benefits of
combining HA with other biological adjuncts, such as platelet-rich plasma, could further optimize outcomes for this
challenging patient population (Sun et al., 2021). Moreover, future research should incorporate radiological data collection
from multiple raters with interrater reliability tests to strengthen the assessment of osteoarthritic progression (Hopkins &

Lawrie, 2021).

Arthroscopic meniscus root repair combined with a single HA injection yields superior clinical and radiological outcomes
compared to HA alone in middle-aged patients with meniscal root tears. This treatment approach should be considered for
symptomatic patients aiming for pain relief and functional improvement. However, limitations including a small sample
size and potential for bias due to its single-center nature suggest the need for larger, prospective studies to confirm these
findings.

REFERENCES
1. Balius, R., Guillermo, A. R., Fernando, B. P., Miguel, D. M., Enrique, G. O., Alberto, G. M., Luisa, 1. M.,
Francisco, L. P., Antonio, L. G., Antonio, L. G., Luis, M. L. J., Manuel, M. S., Luis, P. C., Orlando, P. F., Jordi,
P. G., César, Q. de la G., Antonio, R. P. J., & Andrés, V. A. (2023a). Evaluation of quality-of-life following
treatment with Hymovis in patients with knee osteoarthritis and/or meniscal tear. Research Square (Research
Square). https://doi.org/10.21203/rs.3.rs-1368674/v2

Girish Vijaykumar et al. Functional Outcome of Arthroscopic Meniscus Root Repair Combined with Single Hyaluronic 3315
Acid Injection Versus Single Hyaluronic Acid Injection Alone in Middle-Aged Patients: A Prospective Comparative Study
of 60 Patients. Int. ] Med. Pharm. Res., 7 (2): 3310-3317, 2026



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Balius, R., Guillermo, A. R., Fernando, B. P., Miguel, D. M., Enrique, G. O., Alberto, G. M., Luisa, 1. M.,
Francisco, L. P., Antonio, L. G., Antonio, L. G., Luis, M. L. J., Manuel, M. S., Luis, P. C., Orlando, P. F., Jordi,
P. G., César, Q. de la G., Antonio, R. P. J., & Andrés, V. A. (2023b). Evaluation of quality-of-life following
treatment with Hymovis in patients with knee osteoarthritis and/or meniscal tear. Research Square (Research
Square). https://doi.org/10.21203/rs.3.rs-1368674/v3

Banowetz, M. T., Roethke, L., Rodriguez, A. N., & LaPrade, R. F. (2022). Meniscal Root Tears: A Decade of
Research on their Relevant Anatomy, Biomechanics, Diagnosis, and Treatment. PubMed, 10(5), 366.
https://doi.org/10.22038/abjs.2021.60054.2958

Cabarcas, B. C., Ina, J., Ward, G. H., Hevesi, M., & Krych, A. J. (2025). Meniscus Root Injuries: Modern
Techniques and Clinical Outcomes. Operative Techniques in Orthopaedics, 35(2), 101184.
https://doi.org/10.1016/j.0t0.2025.101184

Camarda, L., Bologna, E., Pavan, D., Morello, F., Monachino, F., Giacco, F., & Zingales, M. (2019). Posterior
meniscal root repair: a biomechanical comparison between human and porcine menisci. Muscles Ligaments and
Tendons Journal, 9(1), 76. https://doi.org/10.32098/mltj.01.2019.03

Dernek, B., Kesiktas, F. N., Duymus, T. M., Diragoglu, D., & Aksoy, C. (2017). Therapeutic efficacy of three
hyaluronic acid formulations in young and middle-aged patients with early-stage meniscal injuries. Journal of
Physical Therapy Science, 29(7), 1148. https://doi.org/10.1589/jpts.29.1148

Duru, N., Williams, G., Assid, E., Renshaw, A., & Jones, D. G. (2023). Comparative, Controlled, Retrospective
Study of Patient-Reported Outcomes After Meniscectomy With Adjunctive Use of Platelet-Rich Plasma or
Amniotic Umbilical Cord Tissue. Ochsner Journal, 24(1), 6. https://doi.org/10.31486/t0j.23.0073

Faucett, S. C., Geisler, B. P., Chahla, J., Krych, A. J., Kurzweil, P. R., Garner, A. M,, Liu, S., LaPrade, R. F., &
Pietzsch, J. B. (2018). Meniscus Root Repair vs Meniscectomy or Nonoperative Management to Prevent Knee
Osteoarthritis After Medial Meniscus Root Tears: Clinical and Economic Effectiveness. The American Journal of
Sports Medicine, 47(3), 762. https://doi.org/10.1177/0363546518755754

Floyd, E. R., Rodriguez, A. N., Falaas, K. L., Carlson, G. B., Chahla, J., Geeslin, A. G., & LaPrade, R. F. (2021).
The Natural History of Medial Meniscal Root Tears: A Biomechanical and Clinical Case Perspective. Frontiers
in Bioengineering and Biotechnology, 9. https://doi.org/10.3389/fbioe.2021.744065

Hopkins, N., & Lawrie, S. (2021). Improvement of clinical and radiological outcomes of root repair patients with
advanced articular cartilage degeneration and osteoarthritis. Journal of Experimental Orthopaedics, 8(1).
https://doi.org/10.1186/s40634-021-00405-3

Innocenti, M., Leggieri, F., Huber, K., Christen, B., & CallieB, T. (2024). Favorable early outcomes of medial
unicompartimental knee arthroplasty in active patients presenting a degenerative medial meniscus root tear with
meniscal extrusion and mild radiographic osteoarthritis. Archives of Orthopaedic and Trauma Surgery, 144(9),
4059. https://doi.org/10.1007/s00402-024-05233-5

Ishikawa, M., Tsuji, S., Kamei, G., Nakata, K., Nekomoto, A., Hashiguchi, N., Nakasa, T., Nakamae, A., Kamei,
N., Inoue, K., Kawabata, S., Ueda, K., & Adachi, N. (2024). First-in-patient exploratory trial assessing safety,
feasibility, and efficacy of artificial protein (silk- elastin) in promoting healing in patients with meniscus injuries.
Research Square (Research Square). https://doi.org/10.21203/rs.3.rs-5246911/v1

Jin, L., Li, J.,, Li, D, Jin, X,, Liu, S., & Zhang, L. (2023). The efficacy of extracorporeal shock wave combined
with platelet rich plasma in the treatment of knee osteoarthritis with meniscus injury: A retrospective analysis.
Pakistan Journal of Medical Sciences, 40(3). https://doi.org/10.12669/pjms.40.3.8670

Kennedy, M. 1., Strauss, M. J., & LaPrade, R. F. (2019). Injury of the Meniscus Root. Clinics in Sports Medicine,
39(1), 57. https://doi.org/10.1016/j.csm.2019.08.009

Krivicich, L. M., Kunze, K. N., Parvaresh, K. C., Jan, K., Devinney, A., Vadhera, A. S., LaPrade, R. F., & Chahla,
J. (2021). 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 [Review of 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]. The American Journal of Sports Medicine, 50(7), 2023. SAGE
Publishing. https://doi.org/10.1177/03635465211017514

Krych, A. J., Hevesi, M., Leland, D. P., & Stuart, M. J. (2019). Meniscal Root Injuries. Journal of the American
Academy of Orthopaedic Surgeons, 28(12), 491. https://doi.org/10.5435/jaaos-d-19-00102

Li, H., Nie, S., & Lan, M. (2022). Medial meniscus posterior root tear reconstructed with gracilis autograft
improve healing rate and patient reported outcome measures. BMC Musculoskeletal Disorders, 23(1).
https://doi.org/10.1186/s12891-022-06067-1

Manatrakul, R., Loeffler, M., Bharadwaj, U., Joseph, G. B., Lansdown, D. A., Feeley, B. T., Baal, J. D.,
Guimardes, J. B., & Link, T. M. (2024). Clinical and radiologic outcomes in patients with meniscal root tears.
BMC Musculoskeletal Disorders, 25(1). https://doi.org/10.1186/s12891-024-07359-4

Murakami, T.; Otsuki, S.; Okamoto, Y.; Nakagawa, K.; Wakama, H.; Okuno, N.; Neo, M. Hyaluronic acid
promotes proliferation and migration of human meniscus cells via a cd44-dependent mechanism. Connect. Tissue
Res. 2019, 60, 117-127. [Google Scholar] [CrossRef] [PubMed]

Pache, S., Aman, Z. S., Kennedy, M. I., Nakama, G. Y., Moatshe, G., Ziegler, C. G., & LaPrade, R. F. (2018).
Meniscal Root Tears: Current Concepts Review. PubMed, 6(4), 250. https://pubmed.ncbi.nlm.nih.gow/30175171

Girish Vijaykumar et al. Functional Outcome of Arthroscopic Meniscus Root Repair Combined with Single Hyaluronic 3316
Acid Injection Versus Single Hyaluronic Acid Injection Alone in Middle-Aged Patients: A Prospective Comparative Study
of 60 Patients. Int. ] Med. Pharm. Res., 7 (2): 3310-3317, 2026



21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31

Ren, F., Wu, J., Zhao, D., Wang, R., & Huang, J. (2023). Comparison Analysis of Short-Term Efficacy between
High Tibial Osteotomy Combined with Medial Meniscus Posterior Root Repair or Partial Resection. Research
Square (Research Square). https://doi.org/10.21203/rs.3.rs-3598238/v1

Shrestha, R., Khadka, S. K., Basi, A., Malla, M., Thapa, S., Tripathi, A., & Shrestha, R. (2022). Meniscal Tear at
Knee: Repair or Resect? An Early Experience from a University Hospital in Nepal. Kathmandu University
Medical Journal, 20(1), 47. https://doi.org/10.3126/kum;j.v20i1.49896

Stein, J., Yayac, M., Conte, E. J., & Hornstein, J. (2020). Treatment Outcomes of Meniscal Root Tears: A
Systematic Review. Arthroscopy Sports Medicine and Rehabilitation, 2(3).
https://doi.org/10.1016/j.asmr.2020.02.005

Sun, S,, Lin, G.-C., Hsu, C., Lin, H., Liou, I.-H. siu, & Wu, S. (2021). Comparing efficacy of intraarticular single
crosslinked Hyaluronan (HYAJOINT Plus) and platelet-rich plasma (PRP) versus PRP alone for treating knee
osteoarthritis. Scientific Reports, 11(1). https://doi.org/10.1038/s41598-020-80333-x

Suzuki, Y.; Takeuchi, N.; Sagehashi, Y.; Yamaguchi, T.; Itoh, H.; Iwata, H. Effects of hyaluronic acid on meniscal
injury in rabbits. Arch. Orthop. Trauma Surg. 1998, 117, 303—-306. [Google Scholar] [CrossRef]

Tahami, M., Vaziri, A. S., Tahmasebi, M. N., Ahmadi, M. A., Akbarzadeh, A., & Vosoughi, F. (2022). The
functional impact of home-based self-rehabilitation following arthroscopic meniscus root repair. BMC
Musculoskeletal Disorders, 23(1). https://doi.org/10.1186/s12891-022-05662-6

Vu, N. V., Nazari, M. A, Dang, T., Muralev, Y., Mohanraj, M., Tran, T., & Quoc, H. A. (2025). Type of the
Paper: Article. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.5384374

Zaslav, K. R., Farr, J., Alfred, R. H., Alley, R. M., Dyle, M. C., Gomoll, A. H., Lattermann, C., McKeon, B.,
Kaeding, C. C., Giel, T. V., & Hershman, E. B. (2021). Treatment of post-meniscectomy knee symptoms with
medial meniscus replacement results in greater pain reduction and functional improvement than non-surgical care.
Knee Surgery Sports Traumatology Arthroscopy, 30(4), 1325. https://doi.org/10.1007/s00167-021-06573-0
Zhou, Y., Yang, Q., Kang, J., Xu, J., Chen, M., & Wu, C. (2024). Clinical effect of medial meniscus posterior
root repair combined with centralization technique in the treatment of medial meniscus posterior root tears. BMC
Musculoskeletal Disorders, 25(1). https://doi.org/10.1186/s12891-024-08125-2

Zhu, J.-W., Zheng, H., Wang, T.-F., Zhou, Z., Lei, L., Guo, X., Chen, Y., & Duan, G. (2025). Global Research
Trends on Medial Meniscus Posterior Root Tear: A 20-Year Bibliometric Analysis. Journal of Multidisciplinary
Healthcare, 6595. https://doi.org/10.2147/jmdh.s541028

Zorzi, C., Rigotti, S., Screpis, D., Giordan, N., & Piovan, G. (2015). Anew hydrogel for the conservative treatment
of meniscal lesions: a randomized controlled study. Joints, 3(3), 136. https://doi.org/10.11138/jts/2015.3.3.136

Girish Vijaykumar et al. Functional Outcome of Arthroscopic Meniscus Root Repair Combined with Single Hyaluronic 3317
Acid Injection Versus Single Hyaluronic Acid Injection Alone in Middle-Aged Patients: A Prospective Comparative Study
of 60 Patients. Int. ] Med. Pharm. Res., 7 (2): 3310-3317, 2026



	MATERIALS AND METHODS
	RESULTS:
	Summary Table of Results
	DISCUSSION
	Limitations
	CONCLUSION
	REFERENCES

