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 2 

Topographic Analysis of Lateral versus Medial Femoral Condyle Donor Sites for 3 

Oblong MFC Lesions. 4 

  5 



Abstract 6 

Purpose: The primary objective of this study was to analyze the topographic matching 7 

of oblong osteochondral allografts (OCAs) to treat large oval MFC lesions using 8 

computer simulation models. The secondary objective was to determine whether LFC 9 

grafts would have a similar surface matching when compared with MFC grafts in this 10 

setting.  11 

 12 

Methods: Human femoral hemi-condyles (10 MFCs, 7 LFCs) underwent 13 

three-dimensional computed tomography (CT). Models were created from CT images 14 

and exported into point-cloud models. Donor-recipient matches with large condylar 15 

width mismatch were excluded. The remaining specimen were divided into three 16 

donor-recipient groups with two defect sizes (17×30mm and 20×30mm): 20 MFC donor 17 

(MFCd)–MFC recipient (MFCr), 27 ipsilateral LFC donor (LFCd)–MFCr, and 26 18 

contralateral LFCd–MFCr. Grafts were optimally virtually aligned with the MFCr 19 

defect. Mismatch of the articular cartilage and subchondral bone surfaces between the 20 

graft and the defect and articular step-off were calculated. 21 

 22 

Results: MFCd grafts resulted in articular cartilage surface mismatch and peripheral 23 

step- of less than 0.5mm for both defect sizes. The subchondral bone surface mismatch 24 

was significantly greater than the articular cartilage surface mismatch (P<.01) in both 25 

defect sizes). Conversely, the ipsilateral and contralateral LFCd grafts resulted in 26 

significantly greater articular cartilage surface mismatch and step-off for both defect 27 

sizes when compared to MFCd grafts (P<.01). 28 

 29 



Conclusion: Oblong MFC allografts provide acceptable topographic matching for large 30 

oval MFC lesions when condylar width differences are minimized. However, concern 31 

exists in utilizing oblong LFC allografts for MFC defects, as this can result in increased 32 

peripheral step-off and surface mismatch. 33 

 34 

Clinical Relevance: This data reinforces the ability to utilize oblong MFC OCA for 35 

treating oval cartilage lesions of the MFC when condylar width is considered. Although 36 

other studies have demonstrated LFCs can be utilized to treat circular defects on the 37 

MFC, this may not be true for oblong grafts. 38 

 39 

 40 

  41 



Introduction 42 

Osteochondral allograft (OCA) transplantation has become a common 43 

procedure to treat full thickness chondral and/or osteochondral lesions.1–3 Over the last 44 

few decades, OCA transplantation has proven to successfully restore the articular 45 

cartilage surface and improve clinical outcomes.2,4–6 The surgical procedure, typically, 46 

involves the use of press-fit circular allografts because of the relative ease in achieving 47 

transplant fixation without supplemental internal fixation. 1,7 48 

Historically, large oval condylar defects have been treated using multiple 49 

dowels where multiple circular grafts are used to fill the lesion. Using multiple circular 50 

grafts, however, has several inherent limitations, such as increasing the number of 51 

interfaces that need to incorporate and/or achieving poor coverage of the lesion. Oblong 52 

OCAs offer an alternative for larger osteochondral lesions, potentially eliminating the 53 

need for multiple plugs in this setting.8 However, topographic analysis is needed to 54 

clarify whether oblong OCAs can provide adequate articular cartilage surface 55 

topography and osseous matching for the treatment of large oval femoral condyle 56 

lesions.9,10 57 

Limited graft availability is a constant concern when using OCA 58 

transplantation, especially for medial femoral condyle (MFC) lesions and the donor 59 

condyle can be matched via laterality, condyle (medial or lateral), and width of the 60 

affected condyle.1,11 The matching process and limited tissue availability leads to 61 

increased patient wait times and prolongs time with symptoms. Although previous 62 

studies reported that lateral femoral condyle (LFC) circular OCAs provided similar 63 

surface matching as MFCd OCAs for the treatment of MFC lesions, the topographic 64 

matching of oblong LFC grafts for large MFC lesions remains unclear.11–13 
65 



The primary objective of this study was to analyze the topographic matching of 66 

oblong osteochondral allografts (OCAs) to treat large oval MFC lesions using computer 67 

simulation models. The secondary objective was to determine whether LFC grafts would 68 

have a similar surface matching when compared with MFC grafts in this setting. The 69 

hypothesis of this study was that (1) oblong MFCd grafts would provide acceptable 70 

topographic matching with large MFC defects, and (2) oblong LFCd grafts would result 71 

in greater mismatch with large MFC lesions than MFCd grafts. 72 

 73 

 74 

  75 



Methods 76 

Specimen Preparation 77 

Seventeen distal fresh frozen femoral hemi-condyles with intact articular 78 

cartilage surface (10 MFC (5 right and 5 left) and 7 LFC (3 right and 4 left)) were 79 

acquired from a donor tissue bank (AlloSource, Denver, CO). No two condyles came 80 

from same the donor. Donor age and sex is not available. All specimens were evaluated 81 

by single investigator (ABY). Condylar width was measured using a digital micrometer 82 

positioned 10 mm distal to the most superior aspect of the notch, which is the same 83 

method used by donor tissue suppliers. Specimens with large condylar mismatch (> 5 84 

mm difference or if the graft condylar width was smaller than the defect condylar width) 85 

were excluded. Three groups were created with the remaining specimen based on virtual 86 

donor-recipient combinations so that the condylar width of the donor was greater than 87 

that of the recipient: 20 MFC donor (MFCd) – MFC recipient (MFCr), 27 ipsilateral 88 

LFC donor (LFCd) – MFCr, and 26 contralateral LFCd – MFCr (Figure 1). 89 

 90 

3D CT Computer Model Creation of the Distal Femoral Articular Surfaces  91 

Specimen were completely thawed and then underwent computed tomography 92 

(CT) (BrightSpeed, GE Healthcare, Wauwatosa, WI) imaging in the coronal, axial, and 93 

sagittal planes by use of 0.625-mm continuous slices (120 kV, 100 mA, 1.0-mmsecond 94 

duration, 20-cm field of view, 512 x 512 matrices). Three dimensional (3D) CT models 95 

of the articular cartilage and bone were then created and exported into point-cloud 96 

models using a 3D reconstruction software program (Mimics, Materialise Inc., Leuven, 97 

Belgium). A local coordinate system was set on the distal femoral hemi-condyle (Figure 98 

2A). Eigenvectors of the distal femoral hemi-condyle point-cloud data set were 99 



calculated to determine the orientation of orthogonal principal axes (x-, y-, and z-axes) 100 

of the distal femoral hemi-condyle as previously described (Figure 2B).11 A 101 

custom-written program coded in Microsoft Visual C ++ 2005 with Microsoft 102 

Foundation Class programming environment (Microsoft Corp., Redmond, WA) was 103 

used to perform the definition, the coordinate system, and 3D model creation, and 104 

geometry matching. 105 

 106 

3D CT Computer Model Creation of Distal Femoral Condyle Defect and Graft 107 

Models 108 

Oblong graft and defect models were created in the MFC and LFC with two 109 

different size of the oval shape; 17 mm width × 30 mm length and 20 mm width × 30 110 

mm length. The centroid of the oval shape was determined as the most distal point of 111 

the articular cartilage surface in each distal femoral hemi-condyles (Figure 3A). 112 

Subchondral bone graft models were created on the same location as articular cartilage 113 

graft models. Once the oval shape of articular cartilage was projected to the subchondral 114 

bone surface, the point-cloud data within those area was defined as the dataset of the 115 

subchondral bone graft and defect models (Figure 3B). 116 

 117 

3D Articular Surface Matching of Defect - Graft Condyles 118 

The articular cartilage surface of the defect model was compared with the graft 119 

model in each combination. Including all groups, a total of 73 donor-recipient 120 

combinations were simulated using the two defect sizes (17 x 30 mm and 20 x30 mm), 121 

resulting in 146 defect-donor comparative combinations being tested. All examinations 122 

were performed by single investigator (ABY). The graft model was virtually placed on 123 



the defect model. Orientation of the graft model was automatically adjusted to match the 124 

most anterior and posterior points of the graft model with those of the defect model 125 

(Figure 4A). Distance of each point cloud between the articular cartilage surface of the 126 

graft and defect models was calculated so that the articular cartilage surface of the graft 127 

model matched with that of the defect model (Figure 4B). The shortest distance from 128 

the point in the defect model to the corresponding point in the graft model was 129 

measured as the mismatch, where a perfect congruent match would equal a least 130 

mismatch of 0.00 mm for given data points on the simulated articular surface.11,14,15 A 131 

mean value of the mismatch was calculated for each combination. Simultaneously, 132 

distance of each point cloud at the periphery between the graft and the defect models 133 

was calculated as the step-off (Figure 4B). The shortest distance of each point cloud 134 

between the subchondral bone surface of the graft and defect models was calculated as 135 

the mismatch of the subchondral bone (Figure 4B). This was performed for all 136 

combinations of simulated graft models and recipient models.  137 

 138 

Statistical analysis 139 

The data was presented as mean ± standard deviation. The data was analyzed 140 

using Excel 2010 (Microsoft Corp, Redmond, Washington) and JMP® software (v12.0, 141 

SAS Institute, Cary, NC). Statistical analysis was performed utilizing unpaired t-test to 142 

compare the condylar width between the MFC and the LFC. Paired t-test was performed 143 

to compare condylar width mismatch between defect sizes and to compare condylar 144 

width mismatch between the articular cartilage and the subchondral bone surface. 145 

Analysis of variance (ANOVA) was performed to compare the difference of condylar 146 

width, the mismatch of the articular cartilage surface, the step-off, and the mismatch of 147 



the subchondral bone surface among groups. If the analysis of variance result was 148 

significant, post hoc analysis was performed with a Tukey HSD (honest significant 149 

difference) test. We utilized a threshold of 1 mm of surface incongruity to determine 150 

whether a graft provided adequate matching. Although the literature is conflicting on 151 

this topic and the clinical outcomes associated with a proud or sunken graft remain 152 

unclear, this threshold was chosen based on prior biomechanics studies and the 153 

experience of the senior authors.9,10 To ensure the study was adequately powered, a post 154 

hoc power analysis was performed in G*Power. Based on the cartilage surface 155 

topography matching results (when the mean of one group is 0.5 and the other two 156 

groups are 1 with a SD of 0.4), we had a power of 99%. For the paired t-test analysis, 157 

we were powered to detect 0.2 – 0.3 mm difference between two groups when the 158 

standard deviation was 0.3 – 0.4 mm. Significance was set at P < .05.   159 

  160 



Result 161 

Specimen demographics 162 

The mean condylar width was 24.7 ± 1.3 mm and 28.4 ± 1.3 mm for the MFC 163 

and LFC, respectively. Mean LFC width was significantly greater than mean MFC 164 

width (P < .01). The mean difference in condylar width between the donor and the 165 

recipient were 1.5 ± 1.2 mm in the MFCd – MFCr group, 4.1 ± 1.5 mm in the ipsilateral 166 

LFCd – MFCr group, and 4.3 ± 1.2 mm in the contralateral LFCd – MFCr group. The 167 

ipsilateral LFCd – MFCr and contralateral LFCd – MFCr groups exhibited significantly 168 

different mean difference in condyle width when compared to the MFCd – MFCr (P 169 

< .01 in both groups).  170 

 171 

The articular cartilage surface matching between the graft and defect models 172 

The articular cartilage surface mismatch is shown in Table 1. In the MFCd – 173 

MFCr group, the mismatch of the articular cartilage surface in the absolute value was 174 

less than 1.00 mm for all donor-recipient pairs at both 17 x 30 mm and 20 x 30 mm 175 

defect sizes. There was no significant difference in the articular cartilage mismatch 176 

between sizes (P = 0.22). Ipsilateral LFCd grafts and contralateral LFCd grafts exhibited 177 

significantly greater articular cartilage surface mismatch than MFCd grafts for the 17 x 178 

30 mm defect and in the 20 x 30 mm defect (P < .01 in both groups, Figure 5). However, 179 

there was no significant difference between ipsilateral LFCd – MFCr and contralateral 180 

LFCd – MFCr groups (P = 0.96 in 17 x 30 mm defect and P = 0.98 in 20 x 30 mm).  181 

Histograms showed that the MFCd grafts exhibited an articular cartilage surface 182 

mismatch within ± 1.00 mm in all combinations (Figure 6A and C). Conversely, the 183 

ipsilateral and contralateral LFCd grafts exhibited sunken articular cartilage surfaces 184 



with 15 of 27 ipsilateral LFCd combinations (55.6%) and 13 of 26 contralateral LFCd 185 

combinations (50.0%) displaying an articular cartilage surface mismatch within ± 1.00 186 

mm for the 17 x 30 mm defect (Figure 6B and C). Additionally, 14 of 27 ipsilateral 187 

LFCd combinations (51.9 %) and 9 of 26 contralateral LFCd combinations (34.6 %) 188 

exhibited articular cartilage surface mismatch within ± 1.00 mm for the 20 x 30 mm 189 

defect (Figure 6E and F). 190 

 191 

Step-off at the periphery of the graft surrounding the defect 192 

Mean step-off at the periphery of the graft around the defect is shown in Table 2. 193 

MFCd grafts provided a mean step-off mm within ±1.0 mm in all directions for both 194 

defect sizes (Figure 7A). In both defect sizes, the ipsilateral and contralateral LFCd 195 

grafts had a mean step-off of more than ±1.0 mm. In the 17x30 defect model, ipsilateral 196 

and contralateral LFCd grafts had a mean step-off of -0.90 ± 0.14 mm and -0.93 ± 0.46 197 

mm, respectively. Similarly, when using the 20x30 defect model, ipsilateral and 198 

contralateral LFCd grafts had a mean step-off of -0.98 ± 0.43 mm and -0.98 ± 0.41 mm. 199 

A significantly greater mean step-off was exhibited in the ipsilateral and contralateral 200 

LFCd grafts than MFCd grafts for both defect sizes (P < .01 in both LFCd groups). The 201 

Ipsilateral and contralateral LFCd allograft step-offs were significantly greater in the 202 

medial and lateral portions than that at the anterior and posterior portions (Figure 7B 203 

and C). 204 

 205 

The subchondral bone surface matching between the graft and recipient models 206 

The mean least distances of subchondral bone surface mismatch are shown in Table 207 

3. In MFCd grafts, the mismatch of the subchondral bone surface was approximately 208 



1.0 mm for both defect sizes, and exhibited a significant difference when compared with 209 

the articular cartilage surface mismatch (P < .01 in both defect sizes). In ipsilateral 210 

LFCd allografts, the subchondral bone surface mismatch was greater than the MFCd 211 

allografts (P < .01 in both defect sizes). While contralateral LFCd grafts exhibited 212 

significantly greater mismatch of the subchondral bone surface than MFCd grafts in 213 

17x30 mm defect (P < .01), no significant difference of subchondral bone surface 214 

mismatch was found in the 20 x 30 mm defect between MFCd and contralateral LFCd 215 

grafts (P = 0.608). 216 

 217 

Discussion 218 

The main finding of this study was that MFCd oblong grafts provided adequate 219 

surface topography matching and peripheral step-off (< 1 mm) and were superior to 220 

ipsilateral and contralateral LFCd grafts. Furthermore, ipsilateral and contralateral 221 

LFCd allografts provided 1.0 mm or more mean mismatch of the articular cartilage 222 

surface. Furthermore, the mean step-off of the ipsilateral LFCd and contralateral LFCd 223 

grafts were greater. These findings suggest that an LFCd oblong graft may not be an 224 

adequate substitute for an MFCd oblong graft when treating an MFC chondral defect.  225 

 Due to the average anatomic width (<25mm) of the MFC, larger defects 226 

typically extend in an ovoid fashion, and can no longer be estimated by true circles. In 227 

this study, the mean MFC condylar width was 24.7 ± 1.3 mm, and two longitudinal 228 

lesion sizes (17 x 30 mm; 20 x 30 mm) were investigated. The condylar width of LFCds 229 

(28.4 ± 1.3 mm) was found to be significantly greater than that of the MFCrs (24.7 ± 1.3 230 

mm). Additionally, the mean difference in condylar width of both LFCd – MFCr groups 231 

(ipsilateral LCFd – MFCr: 4.1 ± 1.5 mm; contralateral LFCd – MFCr: 4.3 ± 1.2 mm) 232 



were found to be greater than that of the MFCd – MFCr group. Together, the 233 

information suggests that oblong LFCd grafts would be able to provide ample coverage 234 

of large MFC lesions.  235 

Previous studies have shown the surface matching of circular OCAs for distal 236 

femoral condyle defects.11–13 Mologne et al. investigated the articular cartilage surface 237 

match of OCAs for the treatment of circular MFC defects.13 The authors showed that 238 

MFCd grafts yielded a mean articular cartilage surface mismatch of 0.64 mm and a 239 

mean step off of 0.45 mm. Berstein et al examined matching the radius of OCAs 240 

curvature with the recipient condyles in 3 zones of the femoral condyle.12 They reported 241 

a mean mismatch of -0.09 mm with a mean maximum protrusion of 0.59 mm and a 242 

mean maximum recession of -0.74mm. Furthermore, Yanke et al. used topographic 243 

analysis to examine the mismatch of circular, femoral condyle OCAs to treat focal 244 

condylar cartilage defects.11 The authors demonstrated that the OCAs used to treat 245 

defects from the same condyle yielded a mismatch of 0.45 to 0.62 mm and utilizing 246 

circular OCAs can offer precise surface matching for MFC cartilage lesions. In the 247 

current study, the articular cartilage surface matching of oblong MFCd grafts was 248 

consistent with the previous topographic analysis of circular OCAs, suggesting that 249 

MFCd grafts may be a potential source of oblong OCAs for treating large longitudinal 250 

MFC lesions.  251 

The OCA step-off at the defect periphery has been shown to impact the 252 

biomechanical properties of the transplantation.9,16–18 D’Lima et al. showed that grafts 253 

proud by 0.5 mm increase peak contact stress up to two times the contact pressure of 254 

intact native cartilage.16 Koh et al. demonstrated plugs elevated 1.0 and 0.5 mm above 255 

the surrounding surface had significantly increased peak contact pressure, and that plugs 256 



sunk 0.5 and 1.0 mm below the surrounding surface significantly increased the peak 257 

contact pressure upon the surrounding intact area.9 In this study, the mean step-off of 258 

oblong MFCd grafts was less than 0.50 mm for the 17 x 30 mm and 20 x 30 mm MFCr 259 

lesions. These results suggest that the oblong MFCd grafts may provide acceptable 260 

biomechanical properties for MFC longitudinal defects. 261 

As graft availability is a major concern of OCA transplantation and can lead to 262 

significant delay due to donor availably, it is important to understand if LFC grafts can 263 

produce similar surface topography matching to MFC grafts for treatment of MFC 264 

defects. While many surgeons prefer to treat MFC defects with MFCd allografts, prior 265 

in vitro studies have suggested that LFC grafts for an MFC defect may provide 266 

acceptable results.19,20 For example, an investigation by Molonge et al. demonstrated 267 

that circular LFCd grafts provided comparable and favorable topographic matching 268 

when compared to MFCd grafts.13 The clinical ramifications of these in vitro finding 269 

remains unclear. A clinical study by Wang et al. compared outcomes in two groups: one 270 

group that received orthotopic (LFC graft for LFC defect or MFC graft for MFC defect) 271 

grafts and one that received non-orthotropic grafts (LFC graft for MFC defect or MFC 272 

graft for LFC defect). They found that there were no significant differences in patient 273 

reported outcomes between the two cohorts. While our study found that LFCd grafts 274 

provide inferior surface topography matching compared to MFCd grafts for treating 275 

large MFC defects (only about 50% of grafts provided clinically acceptable surface 276 

topography mismatch), future studies are needed to evaluate the clinical correlates of 277 

these findings.  278 

 279 

Limitations 280 



There are several limitations in this study. First, the simulated defect was created in a 281 

single location and alternative defect locations were not investigated. Articular cartilage 282 

lesions can be located at the various areas in the MFC. At other defect locations, 283 

mismatch may be greater than in central lesions and our study does not investigate or 284 

account for this. Second, differences of biomechanical properties between OCAs and 285 

recipients were not investigated. Biomechanical properties of oblong OCAs may be 286 

inferior to circular OCAs because of the stability of the graft for the recipient. These 287 

variables have not been explored in this study and warrant future analysis. In addition, 288 

the degree of mismatch was not compared to treating the same defect with multiple 289 

circular OCAs, a commonly used technique for large longitudinal MFC lesions.8 Future 290 

studies should investigate the differences in surface incongruity between these two 291 

approaches.  292 

 293 

Conclusion 294 

Oblong MFC allografts provide acceptable topographic matching for large oval MFC 295 

lesions when condylar width differences are minimized. However, concern exists in 296 

utilizing oblong LFC allografts for MFC defects, as this can result in increased 297 

peripheral step-off and surface mismatch. 298 

 299 

  300 
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 370 



Figure 1. Diagram of donor – recipient groups. Medial femoral condyle donor (MFCd) – 371 

MFC recipient (MFCr), Ipsilateral lateral femoral condyle donor (LFCd) – MFCr, and 372 

Contralateral LFCd – MFCr were created based on the difference between the donor and 373 

the recipient condylar width. 374 

 375 

Figure 2. (A) An orthogonal local coordinate system (x-, y- z-axes) of the femoral 376 

hemi-condyle was set with the orientation determined by the intersection (yellow dot) of 377 

three planes (blue, red, and green planes). The most distal (along the z-axis) point was 378 

determined (cyan blue dot). (B) The en face of projection of the femoral hemi-condyle 379 

surface was used for point-cloud data analysis. 380 

 381 

Figure 3. Three-dimensional defect and graft model creation of distal femoral condyle. 382 

(A) Oblong defect models were created in the medial femoral condyle (MFC) and graft 383 

models in the MFC and the lateral femoral condyle (LFC). The ceontroid of the oval 384 

shape was determined as the most distal point of the articular cartilage surface (cyan blue 385 

dot). (B) The subchondral bone defect and graft models were created by the projection of 386 

the articular cartilage models.  387 

 388 

Figure 4. Three-dimensional surface geometries of the articular surface and subchondral 389 

bone surface were compared between the defect and the graft models. (A) The defect 390 

model was virtually placed on the surface of the graft model. Eigenvectors of the graft 391 

and the defect models were oriented to each other until they matched. (B) mismatch of 392 

articular surface and resulting subchondral bone surface and step-off at the periphery of 393 

the graft were calculated. 394 



 395 

Figure 5. A 3-dimensional representation of the distance distribution of the articular 396 

cartilage surface of the 20 x 30 mm graft model superimposed on the left medial femoral 397 

condyle. The blue gradient color represents penetration into the defect model, whereas 398 

red represents prominence. The white color indicates perfect congruence between the 399 

defect and the graft models. 400 

 401 

Figure 6. Histogram of articular cartilage surface mismatch deviation from defect models 402 

for medial for medial femoral condyle donor (A), ipsilateral lateral femoral condyle 403 

(LFC) donor (B), and contralateral LFC donor (C).  404 

 405 

Figure 7. Polar plots of step-off height for representative medial femoral condyle donor 406 

(A), ipsilateral lateral femoral condyle (LFC) donor (B), and contralateral LFC donor 407 

(C).  408 

 409 

Figure 8. A 3-dimensional representation of the distance distribution of the resulting 410 

subchondral bone surface of the 20 x 30 mm graft model superimposed on the left medial 411 

femoral condyle. The blue gradient color represents penetration into the defect model, 412 

whereas red represents prominence. The white color indicates perfect congruence 413 

between the defect and the graft models. 414 
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Table 1. The Mean Least Distance of theTable 1. The Mean Least Distance of theTable 1. The Mean Least Distance of theTable 1. The Mean Least Distance of the    Articular Cartilage SurfaceArticular Cartilage SurfaceArticular Cartilage SurfaceArticular Cartilage Surface 424 
Defect Size, 
mm 

Donor Condyle, mm 
ANOVA* 

MFC vs 
Ipsi-LFC 

MFC vs 
Cont-LFC: 

Ipsi-LFC vs 
Cont-LFC MFC Ipsi-LFC Cont-LFCd 

17 x 30 0.5 ± 0.２  1.0 ± 0.3 1.0 ± 0.4 P < .01 P < .01 P = 0.56 P = 0.20 

20 x 30 0.5 ± 0.1 1.1 ± 0.4 1.1 ± 0.4 P < .01 P <.01 P <.01 P = 0.98 

NOTE. Data presented as mean ± standard deviation. 425 
*Statistical comparison of the mean least distance among donor condyles. 426 

MFC, medial distal femoral condyle; LFC, lateral distal femoral condyle; Ipsi, ipsilateral; Cont, 427 

contralateral. 428 

    429 

    430 

    431 

    432 

    433 

Table 2. Table 2. Table 2. Table 2. StepStepStepStep----offoffoffoff    at the Periphery of the Defectat the Periphery of the Defectat the Periphery of the Defectat the Periphery of the Defect    434 

Defect Size 
(mm) 

Donor Condyle, mm 

ANOVA* 
MFC vs 
Ipsi-LFC 

MFC vs 
Cont-LFC: 

Ipsi-LFC vs 
Cont-LFC 

MFC Ipsi-LFC Cont-LFC 

17x30 -0.3 ± 1.0 -0.9 ± 0.1 -0.9 ± 0.5 P < .01 P <.01 P <.01 P = 0.80 

20x30 -0.10 ± 0.45 -1.0 ± 0.4 -1.0 ± 0.4 P < .01 P <.01 P <.01 P = 0.95 

NOTE. Data presented as mean ± standard deviation. 435 
*Statistical comparison of the step-off at the periphery of the defect among donor condyles. 436 
MFC, medial distal femoral condyle; LFC, lateral distal femoral condyle; Ipsi, ipsilateral; Cont, 437 
contralateral. 438 

 439 
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    441 

    442 

    443 

    444 

    445 

Table 3. The Mean Least Distance of the Subchondral Bone SurfaceTable 3. The Mean Least Distance of the Subchondral Bone SurfaceTable 3. The Mean Least Distance of the Subchondral Bone SurfaceTable 3. The Mean Least Distance of the Subchondral Bone Surface    446 

Defect Size, 
mm 

Donor Condyle, mm 
ANOVA

*
 

MFC vs 
Ipsi-LFC 

MFC vs 
Cont-LFC: 

Ipsi-LFC vs 
Cont-LFC 

MFC Ipsi-LFC Cont-LFC 

17 x 30 1.0 ± 0.4 1.4 ± 0.8 1.2 ± 0.4 P <.01 P <.01 P <.01 P = 0.96 

20 x 30 1.0 ± 0.4 1.7 ± 1.0 1.2 ± 0.3 P < .01 P < .01 P = 0.61 P = 0.03 



NOTE. Data presented as mean ± standard deviation. 447 
*Statistical comparison of the mean least distance among donor condyles. 448 
MFC, medial distal femoral condyle; LFC, lateral distal femoral condyle; Ipsi, ipsilateral; Cont, 449 
contralateral. 450 

 451 


















