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Introduction

• Knee pain can have many causes including cartilage 
damage, inflammation, and soft tissue pathologies.  

• Symptoms of knee pain in patients with no or early 
osteoarthritis (OA) may be related to the presence of 
high intensity signal – bone marrow lesions (BMLs) – 
in the tibia or femur on T2-weighted magnetic 
resonance imaging (MRI).  

• One novel treatment option for this condition includes 
subchondroplasty, where calcium phosphate is 
injected into the subchondral bone under fluoroscopic 
guidance.



Introduction

• One large case series by Cohen et al. reported a 2-year 
survivorship of 70% in a series of 66 patients who 
underwent subchondroplasty to the tibiofemoral 
compartment with severe OA (Kellgren Lawrence grade 3 or 
4) who were candidates for TKA. 

• Small case series by Chua et al. (12 patients) and Bonado 
et al. (6 patients) with mild to moderate OA have suggested 
significant improvement in patient reported outcomes 
(PROs) after subchondroplasty in this patient population. 

• The clinical outcomes and survivorship of subchondroplasty 
in patients with mild OA remains unclear.

Chua K, Kang J, Ng F, et al. Subchondroplasty for Bone Marrow Lesions in the Arthritic Knee Results in Pain Relief and Improvement in Function. J Knee Surg. 2019. doi:10.1055/s-0039-1700568 
Cohen SB, Sharkey PF. Subchondroplasty for Treating Bone Marrow Lesions. J Knee Surg. 2015;29(07):555-563. doi:10.1055/s-0035-1568988 
Bonadio MB, Giglio PN, Helito CP, Pécora JR, Camanho GL, Demange MK. Subchondroplasty for treating bone marrow lesions in the knee – initial experience. Revista Brasileira De Ortopedia Engl Ed. 2017;52(3):325-330. doi:10.1016/j.rboe.2017.04.003



• Purpose: To investigate PROs and failure 
rates (subsequent arthroplasty or cartilage 
restoration procedure) after subchondroplasty 
to the tibiofemoral compartment in patients 
with early OA with minimum 1-year follow-up. 

• Hypothesis: Patients will demonstrate 
significant clinical improvement with a 
relatively low failure rate after a 
subchondroplasty procedure.

Purpose and 
Hypothesis



Methods

• This study received Institutional Review Board approval at 
Rush University Medical Center with a corresponding 
waiver of consent. 

• The surgical logs of the senior authors were reviewed for 
patients who underwent subchondroplasty to the 
tibiofemoral compartment from 2014 to 2019. 

• Prospectively collected patient reported outcomes (PROs) 
were retrospectively reviewed.  

• Patient charts and operative notes were reviewed for 
additional demographic and intraoperative information.



Methods

• Patients were indicated for subchondroplasty if they had 
symptomatic pain with a bone marrow lesion (BML) on 
MRI, and Kellgren-Lawrence grade 2 or below OA on X-ray.



Subchondroplasty 
Procedure

• Subchondroplasty (Zimmer Biomet, Warsaw, IN) was performed in 
accordance with the manufacturer’s instructions.  

• Intraoperative fluoroscopy was used to localize the affected area for the 
subchondroplasty based on the preoperative MRI.  

• A small incision was created at the appropriate height based on lesion 
location and delivery AccuPort Cannula was inserted into the femur or tibia 
using the SCP Navigation Guide.  

• Calcium phosphate (AccuFill Bone Marrow Substitute) cement was prepared 
on the back table by hydrating calcium phosphate into a paste. Under 
fluoroscopic guidance, the calcium phosphate cement was then injected 
through the cannula directly into the BML. The cement was then allowed to 
harden. Fluoroscopic images were repeated to ensure no extravasation of 
the calcium phosphate, either intra-articularly or extra-articularly. 



Subchondroplasty 
Procedure

Fluoro-guided placement of the 
cannula into the BML observed on 

MRI.

Injection of the calcium 
phosphate



Postoperative 
rehabilitation

• Patients were allowed weightbearing as 
tolerated immediately following surgery. Full 
range of motion of the knee was allowed 
immediately. 

• Assistive devices were available for patient 
comfort and weaned as tolerated.  

• Patients were prescribed formal physical 
therapy after their first postoperative visit. 



Methods

• Demographics of the follow-up and lost to follow-up groups 
were compared with Chi-square tests for categorical variables 
and Mann Whitney U test for continuous variables.  

• Baseline and final follow-up PRO data were compared with a 
paired t-test.  

• Survival analysis was conducted using a Kaplan-Meier survival 
curve. Failure was defined as any patient who converted to 
arthroplasty (both total or unicompartmental) or underwent a 
subsequent cartilage restoration procedure (eg. meniscal 
allograft transplant [MAT], osteochondral allograft [OCA] 
transplantation).  

• Significance was set at p < 0.05. 



Results: 
Demographics

Follow Up Lost to Follow-Up P Value
N 34 11 -
Time since surgery, yr 3.49 ± 1.7 (2.88) 4.28 ± 1.28 (4.41) 0.126
Sex, M/F 21/13 7/4 0.911
Side, R/L 17/17 7/4 0.793
Age, yr 49.77 ± 11.93 (52.08) 42.81 ± 19.64 (28.7) 0.146
BMI, kg/m2 31.86 ± 7.23 (32.04) 28.36 ± 4.78 (27.83) 0.309
WC 6 (18) 4 (33) 0.194
Preoperative injection 27 (82) 9 (75) 0.968
Total number of preoperative injections 2.06 ± 2.49 (1) 1.18 ± 0.87 (1) 0.381
PT 22 (67) 8 (67) 0.752
Prior surgery 11 (33) 5 (42) 0.430
Prior arthroscopy/chondroplasty 3 (9) 2 (17) -
Prior ACLR 1 (3) 0 (0) -
Prior Mx 6 (18) 5 (42) -
Prior meniscus repair 1 (3) 1 (8) -
Prior MAT 1 (3) 0 (0) -
Prior MFX 3 (9) 0 (0) -
Prior DeNovo 2 (6) 0 (0) -
Prior OCA transplantation 0 (0) 1 (8) -
Prior OCD fixation 1 (3) 0 (0) -
Prior Plica excision 1 (3) 0 (0) -
Concomitant procedure 26 (79) 9 (75) 0.711
Concomitant chondroplasty 20 (61) 7 (58) 0.777
Concomitant Mx 21 (64) 6 (50) 0.671
Documented meniscus damage 26 (79) 8 (67) 0.802
Subchondroplasty Location -
Condyle 11 (33) 4 (33) -
Tibial 22 (67) 6 (50) -
Trochlea 1 (3) 1 (8) -
Injection amount, mL 3.99 ± 1.45 (4.75) 5 ± 1.17 (5) -
Time to PRO follow-up, yr 2.74 ± 1.67 (2.11) - -

Demographics of patients in the follow- 
up group compared to those lost to 

follow-up 

PRO compliance was 76%. Concomitant 
procedure in the follow-up group included 

MAT, OCA, and high tibial osteotomy.  

Categorical variables are presented as N 
(%), continuous variables are presented 

as mean ± SD (median). [BMI = body 
mass index, WC = worker’s 

compensation, PT = physical therapy, 
ACLR = anterior cruciate ligament 

reconstruction, Mx = meniscectomy, MAT 
= meniscus allograft transplantation, MFX 

= microfracture, OCA = osteochondral 
allograft, OCD = osteochondritis 

dissecans, PRO = patient reported 
outcome]



Results: Patient 
Reported 
Outcomes

Patient reported outcomes at baseline and final follow-up  

Presented as mean ± SD. * denotes significance. [IKDC = 
International Knee Documentation Score, KOOS = Knee Injury 

and Osteoarthritis Outcome Score, VR-12 = Veteran Rand Short 
Form 12]

Preoperative Final Follow-up P value

IKDC 35.34 ± 16.78 59.49 ± 21.22
< 0.001*

KOOS JR 54.6 ± 18.78 68.08 ± 16.48
0.001*

VR-12 Physical 31.92 ± 12.98 44.06 ± 10.6
0.001*

VR-12 Mental 55.44 ± 10.95 57.01 ± 9.5
0.545



Results: Patient 
Reported 
Outcomes
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Results: 
Survivorship

• Subsequent surgery and 
failure information was 
available for 35 of 45 patients 
(78%) 

• 11 knees (10 patients) 
underwent a subsequent 
surgery 

• 2 subsequent menisectomies 

• 9 failures (6 TKA, 1 UKA, 1 
OCA transplantation, 1 MAT/
OCA transplantation)

Kaplan-Meier survival curve for 
subchondroplasty. 9 knees failed at a mean 
of 15.59 ± 18.99 months. 1-year and 2-year 
survival were 82% sand 79%, respectively. 



Discussion

• Our results demonstrate significant 
increases in IKDC, KOOS JR, and 
VR-12 Physical scores at a mean of 
2.74 ± 1.67 years follow-up. 

• 11 knees underwent subsequent 
surgery of which 9 were deemed 
failures. Failure occurred at a mean 
of 15.59 ± 18.99 months.



Limitations

• The main limitation of this study is the small 
sample size and the heterogeneity of the 
included patients. 

• However, there is scant literature on the clinical 
outcomes of subchondroplasty in patients with 
early grade OA. These preliminary findings 
suggest a role for subchondroplasty in patients 
with mild OA.  

• Future studies with larger cohorts are needed to 
validate our presented findings.



Conclusion

• Our findings suggest significant 
improvements in patient reported 
outcomes after a subchondroplasty 
procedure to the tibia or femur in 
patients with mild OA. 

• 1-year survivorship after 
subchondroplasty was 83% and 2-
year survivorship was 79%. 



Thank you!


