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Osteoarthritis & The ACL
➢ Radiographic OA Development 

◆ 50-90% of Patients After ACL Tear1

✓ 7X More Likely To Require TKA3

◆ After ACLR3,4

✓ Lower Percentage of OA
• 23-79.2% Medial OA / 9-32% Lateral OA

✓ Strongly Consider Reconstruction

➢ Common Risk Factors For OA5

◆ Concomitant Meniscal Injury1 - OR: 15.24
◆ Alignment7 - Varus OR: 6.1 / Valgus OR: 5.0
◆ Chondral Injury6 - OR: 2.31 

➢ Other Risk Factors For OA5,8

◆ Higher BMI - OR: 1.05
◆ Older Age at Reconstruction - OR: 4.6
◆ Female Gender - OR: 1.7
◆ Surgical Risk Factors

✓ Timing Of ACLR (>1 Year Of Injury) - HR: 6.29

✓ Graft Choice (Allograft) - OR: 4.011

✓ Surgical Technique (Transtibial)
• 5-Year Incidence: 49.3%12



Purpose

➢To Determine Predictors Of 
Symptomatic OA 
Development At Minimum 
10-Year Follow-Up After 
ACL Reconstruction

➢Hypothesis
◆Meniscal Injury, Cartilage 

Defects & Age at Surgery 
Are Predictors Of OA 
Development at Long-Term 
Follow-Up After ACLR



Methods
➢ 72 Patients w/ ACL Reconstruction 

◆ Consecutive Series 1999-2012
✓ Single Surgeon (KDP)

◆ Medial and/or Lateral Meniscus Tear
◆ Medial and/or Lateral Chondral Injuries
◆ Bone Patella Tendon Bone ACLR 

✓ Transtibial Technique

➢ Exclusion Criteria
◆ <10-Year Follow-Up
◆ Multiligamentous Injuries
◆ Staged ACLR & UKA Procedures

➢ Arthroscopic Examination
◆ Presence Meniscal Pathology

✓ Medial/Lateral Tear Type
✓ Meniscal Treatment Type - Video/OP Report

◆ Presence of Chondral Damage
✓ Outerbridge Grading – Video/OP Report



Methods
➢ Plain Radiographs

◆ AP, PA (Rosenberg), Lateral
◆ Preoperative Alignment 

✓ Tibiofemoral Angle Measured13

➢ Severity of OA
◆ Kellgren-Lawrence Grading

➢ Definition
◆ OA Development 

✓ KL Grade 3 or 4 At Follow-Up

◆ Symptomatic
✓ KOOS Pain <70

➢ Statistical Analysis (Mean±SD)
◆ Differences B/n Groups

✓ Independent Samples T-test
✓ Chi-Square Tests

◆ Predictors of OA Development
✓ Regression

◆ Statistical Significance p < 0.05



➢ 72 Patients w/ ACLR
◆ 42 Males, 30 Females
◆ Avg. Age At Surgery: 36.7±11.7 Years

✓ Range: 16-59 Years

➢ 1.4% (1/72) Revision
◆ Time To Revision: 5.4 Years

➢ 6.9% (5/72) Conversions
◆ Mean Time To TKA/UKA: 7.7±4.5 Years

✓ 2 UKA, 3 TKA

Results
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Patient 1 53 BTB Allograft TKA 11.5 2 2 3 3 4 2 Bucket 

Handle

Flap

Patient 2 49 BTB Allograft Lateral UKA 7.6 0 1 2 2 4 4 Horizontal Complex

Patient 3 44 BTB Allograft Medial UKA 4.5 1 0 4 4 2 2 Complex Horizontal

Patient 4 56 BTB Allograft TKA 2.2 3 3 4 2 4 3 Flap Complex

Patient 5 55 BTB Allograft Medial UKA 12.9 3 1 2 4 2 0 Horizontal Horizontal



➢ Meniscus Pathology
◆ 10% No Tear (7/72)
◆ 18% Medial Only (13/72)
◆ 14% Lateral Only (10/72)
◆ 58% Medial & Lateral (42/72)

➢ 77.8% (56/72) w/ Medial Meniscus Tear
14 Longitudinal 11 Bucket Handle
13 Horizontal 6 Complex
8 Flap 1 Unspecified

➢ 72.2% (52/72) w/ Lateral Meniscus Tear
13 Longitudinal 2 Bucket Handle
9 Horizontal 8 Complex
15 Flap 4 Radial

➢ Cartilage Defects
◆ 61% (44/72) No Cartilage Defects

✓ Outerbridge Grade 0-2
◆ 18% (13/72) Medial Only Defects

✓ 38% Symptomatic OA at F/u (5/13)
◆ 4% (3/72) Lateral Only Defects

✓ 0% Symptomatic OA at F/u (0/3)
◆ 17% (12/72) Medial & Lateral Defects

✓ 50% Symptomatic OA at F/u (6/12)

Results
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Grade 0 26 23 31 22

Grade 1 13 18 24 23

Grade 2 9 21 7 19

Grade 3 7 5 1 1

Grade 4 15 3 7 5



➢Avg. Follow-Up: 13.6±3.4 Years
◆Range 10-23

◆Avg. Age At F/U: 50.3±12.7 Years

➢OA Development (KL Grade 3-4)
◆Medial Compartment: 35% (25/72)

✓ 56% (14/25) Asymptomatic

✓ 44% (11/25) Symptomatic
• 45% (5/11) Underwent TKA/UKA  

◆Lateral Compartment: 18% (13/72)
✓ 60% (9/15) Asymptomatic

✓ 40% (6/15) Symptomatic
• 50% (3/6) Underwent TKA/UKA

Results
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➢ Predictors of Medial OA
◆ Age (p=0.003)

✓ ß=0.022
◆ Medial Meniscus Tear (p=0.225)

✓ ß=3.04
◆ ACLR Timing (p=0.084)*

✓ ß=0.001
◆ Medial Meniscus Treatment (p=0.106)

✓ ß=1.181
◆ Medial Femoral Condyle Defect 

(p=0.644)
✓ ß=0.077

◆ Medial Tibial Plateau Defect 
(p=0.056)*
✓ ß=0.637

➢ Age & Trend Towards Medial Tibial 
Plateau Defects Independent 
Predictors of Symptomatic Medial 
OA

Results - Predictors of Symptomatic Medial OA

*Trend

➢ Predictors of Lateral OA
◆ Age (p=0.004)

✓ ß=0.018
◆ Lateral Meniscus Tear (p=0.998)

✓ ß=37.05
◆ ACLR Timing (p=0.522)
◆ Lateral Meniscus Treatment 

(p=0.999)
✓ ß=18.26

◆ Lateral Femoral Condyle Defect 
(p=0.042)
✓ ß=0.861

◆ Lateral Tibial Plateau Defect 
(p=0.534)
✓ ß=0.336

➢ Age & Lateral Femoral Condyle 
Defects Independent Predictors of 
Symptomatic Lateral OA



➢ 6 Patients No Meniscus Tears & No 
Cartilage Defects
◆ None Developed Radiographic or 

Symptomatic OA

➢ 7 Patients No Meniscus Tears
◆ None Developed Radiographic or 

Symptomatic OA

➢ 44 Patients No Cartilage Defects
◆ 12 Developed Radiographic OA - 27%

✓ 7 Medial Only, No Lateral Only, 5 Medial & 
Lateral

◆ 3 Developed Symptomatic OA - 25%
✓ 2 Medial Only, No Lateral Only, 1 Medial & 

Lateral (Meniscal Tear Present)

Results - No Meniscus Tear, No Cartilage Defects



➢ 38% Patients Develop Radiographic OA After 
ACLR at Avg 13.6 Years
◆ 35% Develop Medial OA
◆ 18% Develop Lateral OA

➢ 15% Patients Develop Symptomatic OA
◆ 7% Underwent TKA/UKA

➢ Characteristics Associated With OA 
◆ Older Patients
◆ Longer Time To ACLR
◆ Meniscal Tears - ns 
◆ Chondral Defects - Independent Predictor 

➢ Age, Medial Tibial Plateau & Lateral Femoral 
Condyle Defects Are  Independent Predictors of 
Symptomatic OA

➢Restore the Cartilage at the Time of 
Primary ACLR!

Conclusion



Thank You
References

1. Wang LJ, Zeng N, Yan ZP, Li JT, Ni GX. Post-traumatic osteoarthritis following ACL injury. Arthritis 
Res Ther. 2020;22(1):57. 

2. Filbay S, Gauffin H, Andersson C, Kvist J. Prognostic factors for tibiofemoral and patellofemoral 
osteoarthritis 32-37 years after anterior cruciate ligament injury managed with early surgical repair 
or rehabilitation alone. Osteoarthritis Cartilage. 2021;29(12):1682-1690.

3. Khan T, Alvand A, Prieto-Alhambra D, et al. ACL and meniscal injuries increase the risk of primary 
total knee replacement for osteoarthritis: a matched case-control study using the Clinical Practice 
Research Datalink (CPRD). Br J Sports Med. 2019;53(15):965-968. 

4. Wong JM, Khan T, Jayadev CS, Khan W, Johnstone D. Anterior cruciate ligament rupture and 
osteoarthritis progression. Open Orthop J. 2012;6:295-300. 

5. Georgiev T, Angelov AK. Modifiable risk factors in knee osteoarthritis: treatment implications. 
Rheumatol Int. 2019;39(7):1145-1157. 

6. Whittaker JL, Losciale JM, Juhl CB, et al. Risk factors for knee osteoarthritis after traumatic knee 
injury: a systematic review and meta-analysis of randomised controlled trials and cohort studies 
for the OPTIKNEE Consensus. Br J Sports Med. 2022;56(24):1406-1421. 

7. Wang B, Liu Q, Wise BL, et al. Valgus malalignment and prevalence of lateral compartmental 
radiographic knee osteoarthritis (OA): The Wuchuan OA study. Int J Rheum Dis. 2018;21(7):1385-
1390. 

8. Szilagyi IA, Waarsing JH, van Meurs JBJ, Bierma-Zeinstra SMA, Schiphof D. A systematic review 
of the sex differences in risk factors for knee osteoarthritis [published online ahead of print, 2022 
Dec 10]. Rheumatology (Oxford). 2022;keac688. 

9. Sanders TL, Kremers HM, Bryan AJ, et al. Is Anterior Cruciate Ligament Reconstruction Effective 
in Preventing Secondary Meniscal Tears and Osteoarthritis?. Am J Sports Med. 2016;44(7):1699-
1707. 

10.Winkler PW, Wagala NN, Hughes JD, Lesniak BP, Musahl V. A high tibial slope, allograft use, and 
poor patient-reported outcome scores are associated with multiple ACL graft failures. Knee Surg 
Sports Traumatol Arthrosc. 2022;30(1):139-148. 

11.Goetz G, de Villiers C, Sadoghi P, Geiger-Gritsch S. Allograft for Anterior Cruciate Ligament 
Reconstruction (ACLR): A Systematic Review and Meta-Analysis of Long-Term Comparative 
Effectiveness and Safety. Results of a Health Technology Assessment. Arthrosc Sports Med 
Rehabil. 2020;2(6):e873-e891. 

12.Cinque ME et al. Higher Incidence of Radiographic Posttraumatic Osteoarthritis With Transtibial 
Femoral Tunnel Positioning Compared With Anteromedial Femoral Tunnel Positioning During ACL 
Reconstruction: A Systematic Review & Meta-analysis. Am J Sports Med. 2022;50(1):255-263.  

13. Zampogna B, Vasta S, Amendola A, et al. Assessing Lower Limb Alignment: Comparison of 
Standard Knee Xray vs Long Leg View. Iowa Orthop J. 2015;35:49-54.

14.Kohn, M.D., Sassoon, A.A. & Fernando, N.D. Classifications in Brief: Kellgren-Lawrence 
Classification of Osteoarthritis. CLIN Orthop Relat Res (2016) 474: 1886.


	Slide 1
	Slide 2: Disclosures
	Slide 3: Osteoarthritis & The ACL
	Slide 4: Purpose
	Slide 5: Methods
	Slide 6: Methods
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13

