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Morphological variants of posterolateral tibial plateau impaction fractures in the setting of 1 

primary ACL tear 2 

 3 
 4 

  5 



Abstract 6 

Background: Impaction fractures of the posterolateral tibial plateau commonly occur in the setting of 7 

ACL tears with considerable variability occurring in fracture size and morphology.  8 

Purpose: The primary objective was to characterize different morphologic variants of posterolateral 9 

tibial plateau impaction fractures.  The secondary objective was to investigate the association between 10 

these impaction fracture variants and concomitant meniscal and ligamentous injuries. 11 

Study Design: Case Series; Level of evidence 4.  12 

Methods: Patients treated for primary ACL tears and having MRI imaging available were included in this 13 

study, and MRI images were reviewed with denotation of displaced posterolateral tibial impaction 14 

fractures. A classification system was created based on morphological variants of impaction fractures; 15 

associations were evaluated using independent chi-square testing. 16 

Results: There were 825 knees meeting the inclusion criteria, with displaced posterolateral tibial plateau 17 

impaction fractures present in 407 knees (49.3%). We observed three distinct morphological variants of 18 

lateral tibial plateau impaction fractures: (I) posterior cortical buckle not involving the articular surface, 19 

(II) posterior impaction fracture involving the articular surface [(with subtype based on (A) tibial plateau 20 

depth bone loss <10% and (B) bone loss >10%)], and (III) displaced osteochondral fragment [(with 21 

subtypes for (A) shear or (B) depressed fragment)].  Type IIIA impaction fractures showed an increased 22 

incidence of lateral meniscus posterior root tears (33.3% vs 12.4%, p = .009) and an increased incidence 23 

of lateral meniscal tears (83.3% vs 56.7%, p = .024).  There was an increased incidence of MCL tears in 24 

patients with Type IIIA impaction fractures compared to those with no fracture or other fracture type 25 

(61.1% vs. 20.1%, p < 0.001). Type IIIB impaction fractures showed an increased incidence of lateral 26 

meniscal tears (80.0% vs. 56.2%, p = .005). 27 

Conclusion: There is a high prevalence of displaced posterolateral tibial plateau impaction fractures that 28 

occur in the setting of ACL tears and they can be classified into distinct morphologic subtypes. 29 



Posterolateral tibial plateau impaction fractures with displaced depressed or shear fragments both 30 

demonstrated an increased incidence of lateral meniscus tears, while impaction fractures with a shear 31 

fragment had an increased incidence of lateral meniscus posterior root tears and MCL tears. 32 

 33 

Keywords: tibial plateau; impaction fracture; classification; ACL tear 34 

 35 

For Peer Review Only: 36 

What is known about the subject: Impaction fractures of the posterolateral tibial plateau occur in the 37 

setting of ACL tears and have been previously described. However, the literature lacks a detailed 38 

description of morphologic variants of these impaction fractures and any associations these different 39 

morphologic variants may have with concomitant meniscal or ligament injuries.  40 

 41 

What this study adds to the existing literature: This study provides a description of observed 42 

morphologic variants of posterolateral tibial plateau impaction fractures in a large series of patients with 43 

primary ACL tears. We provide a new classification system to describe these different variants. 44 

Furthermore, this study provides the associations between different morphologic variants of 45 

posterolateral tibial plateau fractures with meniscus tears and other ligamentous injuries.46 



INTRODUCTION 47 

Impaction fractures of the posterolateral aspect of the tibial plateau have previously been 48 

recognized to be associated with anterior cruciate ligament (ACL) tears.
3,4,8–10

  A generalized 49 

classification system for cartilage and bone injuries of the knees has been described with major 50 

categories for bone bruises, stress fractures, tibial fractures, femoral fractures, and osteochondral 51 

fractures
4,10

 and further subcategories within those major categories; however, no specific classification 52 

for posterolateral tibial plateau impaction fractures occurring in the setting of an ACL tear has been 53 

described. Much of the recent literature regarding posterolateral tibial plateau injury in the setting of an 54 

ACL tear has focused on bone bruises, sometimes described as occult or nondisplaced impaction 55 

fractures,
1,2,6,7,12,13

 with little discussion of impaction fractures where displacement of the articular 56 

surface or cortical bone is present.  These displaced impaction fractures appear to represent an 57 

impaction injury of increased severity compared to isolated bone contusions and warrant further 58 

investigation to determine if they are of consequence to operative management or post-operative 59 

outcomes in the setting of ACL reconstruction.   60 

On a review of a cohort of patients with primary ACL tears, we identified displaced 61 

posterolateral impaction fractures to be a commonly found associated injury on magnetic resonance 62 

imaging (MRI) scans.  We observed different morphological variants in that portion of the study. Thus, 63 

the primary objective of this study was to provide a classification system to characterize these different 64 

morphologic variants of posterolateral tibial plateau impaction fractures.  The secondary objective was 65 

to investigate the association between these impaction fracture variants and concomitant meniscal and 66 

ligament injuries.  67 

 68 

 69 

 70 



METHODS 71 

Study Design 72 

This study was approved following review from an institutional review board (institution and 73 

protocol number blinded for review). The inclusion criteria for this study was all patients with primary 74 

ACL tears treated by a single board-certified orthopaedic surgeon (initials blinded for review) between 75 

April 2010 and March 2019. Inclusion criteria also required patients to have available MRI images. 76 

Patients without MRI images available were excluded from this study. Of the 825 total knees meeting 77 

inclusion criteria, 805 underwent ACL reconstruction surgery while 20 did not. Demographic information 78 

and clinical information were recorded for all patients, and data from operative reports were recorded 79 

for all patients who underwent surgery. Diagnosis of meniscus tears in this study required arthroscopic 80 

confirmation.  81 

Preoperative MRI images were reviewed for the presence of displaced lateral tibial plateau 82 

fractures. First, a binary grouping system was used to categorize all patients based on whether they had 83 

a posterolateral tibial plateau impaction fracture or not. MRI signal change at the posterolateral tibial 84 

plateau was only classified as an impaction fracture if there was displacement of subchondral or cortical 85 

bone at the posterolateral tibial plateau rim visible on sagittal MRI T1-weighted images. Nondisplaced 86 

fractures or impaction injuries with bony contusion only were not considered an impaction fracture in 87 

this study. After all patients’ MRI images had been reviewed, those patients with posterolateral tibial 88 

plateau fractures were again reviewed and a classification system was developed based on observed 89 

morphologic variants. There were three major categories of posterolateral tibial plateau impaction 90 

fractures observed, with an additional subcategory created for each of the latter two categories. Type I 91 

fractures were defined as a posterior buckle of the proximal posterior cortex of the lateral tibial plateau, 92 

characterized by a superior to inferior deformity with no involvement of the articular surface (Figure 1, 93 

Figure 2).  Type II fractures were defined as a posterior impaction fracture with involvement of the 94 



articular surface, resulting in a decreased lateral tibial plateau depth. These fractures demonstrate a 95 

rectangular or trapezoidal shaped bone void in the transition zone between the articular line (line y) and 96 

the line tangential to the posterior aspect of the lateral tibial plateau (line z), instead of a triangular 97 

shape in the transition zone between these lines in either a normal knee or a type I impaction fracture 98 

(Figure 3). Type II fractures were further differentiated into 2 subcategories based on the amount of 99 

bone loss present with type IIA fractures having less than 10% tibial plateau depth bone loss and type IIB 100 

having greater than 10% (Figure 1, Figure 2). Type III fractures were defined as impaction fractures 101 

resulting in a displaced bony fragment. Type III fractures were also further differentiated into two 102 

subcategories; shear fragments (IIIA) and depressed fragments (IIIB) (Figure 1, Figure 2). All 103 

posterolateral tibial plateau fractures were classified according to this classification system by two 104 

orthopaedic surgeons (initials blinded for review). 105 

 For differentiating type IIA and type IIB fractures, the amount of tibial plateau depth bone loss 106 

was measured for all patients with type II posterolateral tibial plateau impaction fractures, measured by 107 

two fellowship trained orthopedic surgeons (initials blinded for review). This measurement was 108 

performed on the sagittal view of the MRI at the center of the lateral tibial plateau (e.g. 50% of the 109 

calculated width) (Figure 3).  A modified Amis and Jakob line was drawn along the subchondral bone of 110 

the lateral tibial plateau from the anterior to posterior extents of the articular surface (line y). A line 111 

perpendicular to this line was then drawn vertically, lying tangent to the posterior aspect of the 112 

proximal lateral tibia (line z). The distance from the posterior most aspect of line y to line z was 113 

represented by line x and was termed the posterior articular marginal distance.  The posterior articular 114 

marginal percentage was then calculated by dividing the posterior articular marginal distance by the 115 

sum of line y and line x. Tibial plateau depth bone loss was then calculated by subtracting the average 116 

posterior articular marginal percentage calculated in a subset of patients without posterolateral tibial 117 



impaction fractures from the calculated posterior articular marginal percentage in each patient with an 118 

impaction fracture.  119 

 120 

121 

Figure 1. Sagittal illustrations (A) depicting a posterolateral tibial plateau impaction fracture 122 

classification system. Type I impaction fracture are defined as a posterior cortical impaction without 123 

involvement of the articular surface. Type II fractures are those in which there is a posterior impaction 124 

which involves the articular surface, with type IIA resulting in less than 10% tibial plateau depth bone 125 

loss and type IIB with greater than 10% bone loss. Type III fractures are defined as depressed 126 

osteochondral fractures with type IIIA being a shear fragment and type IIIB being a depressed fragment 127 

 128 

 129 

 



130 

Figure 2. Sagittal MRI images showing example posterolateral tibial plateau impaction fractures based 131 

on classification system. Type I impaction fracture are defined as a posterior cortical impaction without 132 

involvement of the articular surface. Type II fractures are those in which there is a posterior impaction 133 

which involves the articular surface, with type IIA resulting in less than 10% tibial plateau depth bone 134 

loss and type IIB with greater than 10% bone loss. Type III fractures are defined as depressed 135 

osteochondral fractures with type IIIA being a shear fragment and type IIIB being a depressed fragment 136 

 137 

  138 

Figure 3. Tibial plateau impaction fracture measurement technique in a normal knee (A) and a knee with139 

posterolateral tibial plateau impaction fracture (B). Sagittal image on MRI demonstrating tibial plateau 140 

depth measurements in a control knee without an impaction fracture. Line y, is drawn first along the 141 

subchondral bone from the anterior to posterior aspect of the articular surface. Next, line x, the 142 

posterior articular marginal distance, is drawn extending from the posterior extent of the articular 143 

surface to a line perpendicular to line y and placed as a tangent line along the posterior-most aspect of 144 

the proximal lateral tibia. Line z, the posterior height, is measured from the level of the articular surface 145 

 

h 



to the level where bone is first contacted along the posterior tangent line.  Posterior articular marginal 146 
percentage is calculated as x/(x+y). 147 
 148 

Statistical Analysis  149 

Descriptive statistics were performed to determine the incidence of each type of posterolateral 150 

tibial plateau fracture based on our classification system. Clinical characteristics for patients with each 151 

type of posterolateral tibial plateau impaction fracture were analyzed to assess for correlations with 152 

meniscus tears, other ligament tears in addition to ACL tear, mechanism of injury, sex, and body mass 153 

index using chi-square testing, and ANOVA testing with post-hoc Tukey’s for to analyze associations with 154 

age and body mass index (BMI).  Given the difference in age between impaction fracture type, a binary 155 

logistic regression was performed with impaction fracture classification, age, and sex as the covariates 156 

with specific types of meniscal tears and knee ligament injuries as the dependent variables.  Odds ratios 157 

(OR) with corresponding 95% confidence intervals (CI) were calculated for significant associations 158 

determined by logistic regression. Measurement reliability between two raters was assessed via 159 

interrater correlation coefficients (ICC) for the classification of posterolateral tibial plateau impaction 160 

fractures. All statistical analysis was performed using IBM SPSS Statistical Suite, version 25, and the 161 

alpha level was set for statistical significance at P < 0.05.  162 

 163 

RESULTS  164 

Of the 825 knees (814 patients) with primary ACL tears and available MRI images, displaced 165 

posterolateral tibial plateau impaction fractures were identified in 407 knees (49.3%). After reviewing 166 

MRIs of these knees, 198 impaction fractures were classified as Type I (48.6%), 116 as Type IIA (28.5%), 167 

38 as Type IIB (9.3%), 19 as Type IIIA (4.7%), and 36 as Type IIIB (8.8%). Interrater reliability was 168 

calculated for a subset of 60 impaction fractures classified by two different orthopaedic surgeons and 169 

demonstrated good agreement (ICC = 0.83). 170 



 Patients with posterolateral tibial plateau impaction fractures of all classification types were 171 

significantly older than patients without an impaction fracture (p < .001) (Table 1). Furthermore, 172 

patients with either Type IIB or Type IIIB fractures were significantly older than patients with Type I 173 

fractures (p < .001).  There was no difference in the BMI between any impaction fracture group or 174 

patients without fracture (p = 0.95). There were significant positive associations between male sex and 175 

no impaction fracture and female sex and type IIA impaction fractures (Table 2).  Patients with any type 176 

of tibial impaction fracture were more likely to have a noncontact mechanism of injury compared to 177 

patients without impaction fracture (p < 0.001), and more specifically, patients with type I and type IIA 178 

fractures showed a higher incidence of noncontact mechanism (p = 0.001 and 0.02 respectively), while 179 

patients with type IIIA fractures showed a higher incidence of contact mechanism (p = 0.04) (Table 3). 180 

 181 

 182 

 183 

Table 1. Mean age of patients with different types of posterolateral tibial plateau impaction fractures. 184 

 N Age (years) STD Min Max 

No fracture 418 (50.7%) 30.5 12.9 12.0 72.9 

Type I 198 (24.0%) 35.4 13.0 12.9 73.4 

Type IIA 116 (13.1%) 43.2 11.5 14.2 67.2 

Type IIB 38 (4.6%) 52.1 9.6 33.8 72.0 

Type IIIA 19 (2.3%) 41.6 14.4 18.3 73.6 

Type IIIB 36 (4.4%) 47.4 14.2 17.6 72.4 

Total 825 35.4 14.2 11.2 73.6 
STD - standard deviation; Min – minimum; Max – maximum; TP – tibial plateau  185 

 186 
Table 2. Independent chi-square associations between sex and posterolateral tibial plateau impaction 187 
fracture type. 188 

 Female Male p 

No fracture 181/418 (43.7%) 237/418 (56.7%) 0.007 

Type I 101/198 (51.0%) 97/198 (48.9%) 0.28 



Type IIA 71/116 (61.2%) 45/116 (38.8%) 0.002 

Type IIB 20/37 (54.0%) 17/37 (46.0%) 0.45 

Type IIIA 5/19 (26.3%) 14/19 (73.7%) 0.06 

Type IIIB 17/36 (47.2%) 19/36 (52.8%) 0.93 

Total 395/825 (48.0%) 429/824 (52.0%)  

 189 
Table 3. Independent chi-square associations between mechanism of injury and posterolateral tibial 190 
plateau impaction fracture type. 191 

 Contact Non-Contact p 

No fracture 108/410 (26.3%) 302/410 (73.7%) 0.001 

Type I 21/194 (10.8%) 173/194 (89.2%) 0.001 

Type IIA 13/111 (11.7%) 98/111 (82.3%) 0.02 

Type IIB 7/36 (19.4%) 29/36 (80.6%) 0.95 

Type IIIA 7/18 (38.9%) 11/18 (61.1%) 0.04 

Type IIIB 3/35 (8.6%) 32/35 (91.4%) 0.09 

Total* 160/805 (19.9%) 645/805 (80.1%)  
*Mechanism of injury data were not available for n=20 patients, thus these patients with missing data were 192 
excluded from this independent analysis.  193 
  194 

There were significant associations between posterolateral tibial plateau impaction fracture 195 

type and certain meniscal injuries identified (Table 4).  There were no associations between Type I or II 196 

impaction fractures and meniscal tears. Type IIIA impaction fractures showed an increased incidence of 197 

lateral meniscus posterior root tears (33.3% vs 12.4%, OR: 3.5, 95% CI: 1.3-9.7; p = .009) and an 198 

increased incidence of lateral meniscal tears (83.3% vs. 56.7%, OR: 3.8, 95% CI: 1.1-13.3; p = .024). Type 199 

IIIB impaction fractures had an increased incidence of lateral meniscal tears (80.0% vs. 56.2%, OR: 3.1 200 

95% CI: 1.3-7.2; p = .005). We did observe a decreased incidence of medial meniscal ramp lesions in 201 

patients without impaction fracture compared to all patients with impaction fractures (16.1% vs. 21.5%, 202 

OR: 0.7, 95% CI: 0.40-1.0, p = 0.05). Given the statistically significant associations between age and sex 203 

with certain types of impaction fractures, a binary logistic regression was performed to compare 204 

meniscal tear type with impaction fracture classification, sex, and age. This showed significant 205 

associations with lateral meniscal tears and type IIIA (OR: 4.1, 95% CI: 1.2-14.5, p = 0.03)  and type IIIB 206 



(OR 3.7, 95% CI: 1.5-8.9, p = 0.003) impaction fractures in addition to male sex (OR: 1.7, 95% CI: 1.3-2.0, 207 

p = 0.001). For lateral meniscus posterior root tears, regression showed an association with type IIIA 208 

fractures (odds ratio: 3.2 (1.1-8.9); p = 0.03). 209 

 210 

Table 4. Chi-Square associations between posterolateral tibial plateau impaction fracture type and 211 
various meniscal pathologies. 212 
 

 
Lateral meniscus tear 

Lateral meniscus 

posterior root tear 
Medial meniscus tear 

Medial meniscus 

ramp lesion 

Medial meniscus 

posterior root tear 

 
 Incidence p Incidence p Incidence p Incidence p Incidence p 

No Fracture 221/409 (54.0%) 0.06 51/406 (12.6%) 0.82 191/411 (46.5%) 0.28 66/410 (16.1%) 0.05 16/411 (3.9%) 0.65 

Type I  110/194 (56.7%) 0.86 21/194 (10.8%) 0.34 90/194 (46.4%) 0.54 42/194 (21.6%) 0.23 2/194 (1.0%) 0.10 

Type IIA 65/111 (58.6%) 0.77 13/112 (11.6%) 0.68 59/111 (53.2%) 0.27 22/111 (19.8%) 0.75 6/111 (5.4%) 0.27 

Type IIB 22/37 (59.5%) 0.78 7/37 (18.9%) 0.26 19/37 (51.4%) 0.71 7/37 (18.9%) 0.98 3/36 (8.3%) 0.12 

Type IIIA 15/18 (83.3%) 0.02 6/18 (33.3%) 0.009 9/18 (50.0%) 0.89 4/18 (22.2%) 0.70 0/18 (0%) 0.41 

Type IIIB 28/35 (80.0%) 0.005 5/35 (14.2%) 0.79 21/35 (60.0%) 0.16 9/35 (25.7%) 0.28 1/35 (2.9%) 0.88 

 213 

There were significant associations between posterolateral tibial plateau impaction fracture 214 

types and additional ligament tears in addition to the ACL (Table 5).  There was an increased incidence of 215 

medial collateral ligament (MCL) tears in patients with Type IIIA impaction fractures compared to those 216 

with no fracture or other fracture type (61.1% vs. 20.1%,OR: 5.9, 95% CI: 2.2-15.4; p < 0.001). Both Type 217 

I and IIA fracture types showed decreased incidence of posterolateral corner (PLC) tears (1.6% vs. 6.8%, 218 

p = .006 and 0.9% vs. 6.3%, p = 0.023 respectively), while Type IIB showed a decreased incidence of 219 

fibular collateral ligament (FCL) tears (13.5% vs. 29.4%, p = .037).  Binary logistic regression was 220 

performed to compare concomitant ligament tears with impaction fracture classification, sex, and age. 221 

This showed a significant association between type IIIA impaction fracture and male sex and MCL tears 222 

(OR: 5.1, 95% CI: 1.9-14.0; p = 0.001; and OR: 1.6, 95% CI: 1.1-2.2; p = 0.01; respectively). There was a 223 

decreased correlation of type I and IIA impaction fractures with both PLC tears (OR: 0.16, 95% CI: 0.05-224 

0.53, p = .003; and OR: 0.09, 95% CI: 0.01-0.69, p = 0.02; respectively) and posterior cruciate ligament 225 



(PCL) tears (OR: 0.31, 95% CI: 0.13-0.75, p = 0.01; and OR: 0.17, 95% CI: 0.04-0,72, p = 0.02; 226 

respectively), while male sex showed increased association with PCL tear (OR: 2.2, 95% CI: 1.2-4.3; p = 227 

0.01). There were no significant associations with impaction fracture type, age, or sex with FCL tears (p > 228 

0.05). 229 

 230 

Table 5. Chi-Square associations between posterolateral tibial plateau impaction fracture type and 231 
various ligamentous pathologies. 232 
 
 MCL injury FCL injury PLC injury PCL injury 
 
 Incidence p Incidence p Incidence p Incidence p 

No Fracture 86/418 (20.6%) 0.31 135/418 (32.3%) 0.02 37/418 (8.9%) 0.001 37/418 (8.9%) 0.001 

Type I  40/194 (20.6%) 0.59 51/194 (26.3%) 0.40 3/194 (1.5%) 0.005 6/194 (3.1%) 0.05 

Type IIA 24/110 (21.8%) 0.96 31/110 (28.2%) 0.91 1/110 (0.9%) 0.02 2/110 (1.8%) 0.05 

Type IIB 7/37 (18.9%) 0.64 5/37 (13.5%) 0.04 2/37 (5.4%) 0.97 1/37 (2.7%) 0.38 

Type IIIA 11/18 (61.1%) 0.001 3/18 (16.7%) 0.26 0/18 (0%) 0.30 1/18 (5.6%) 0.93 

Type IIIB 10/35 (28.6%) 0.34 8/35 (22.9%) 0.44 2/35 (5.7%) 0.96 2/35 (5.7%) 0.94 

 233 

 234 

DISCUSSION 235 

 The main finding of this study was that there are distinct morphologic variants of posterolateral 236 

tibial plateau impaction fractures occurring in the setting of ACL tears, and that the type III variants 237 

(depressed osteochondral fractures) were both showed an increased incidence of lateral meniscal tears 238 

in the setting of primary ACL tears.  In particular, we found that both displaced shear (IIIA) and 239 

depressed fragment (IIIB) types of impaction fractures had an increased incidence of lateral meniscal 240 

tears, with displaced shear fragment impaction fractures also showing increased incidence of lateral 241 

meniscus posterior root tears. Furthermore, patients with displaced shear fragment impaction fractures 242 

had a nearly six times increased odds of having an MCL tear in the setting of primary ACL tears 243 

compared to patients without these shear fractures. 244 



The classification system established in this study has potential clinical utility because it 245 

demonstrates associations between certain posterolateral tibial impaction fracture types with 246 

concomitant meniscal and ligamentous injuries. Patients with type IIIA and IIIB fractures of the lateral 247 

tibial plateau had greater than three times increased chance of having a complete lateral meniscus tear. 248 

Type IIIA depressed sheer osteochondral fractures also had a three-fold increased odds of having a 249 

lateral meniscus posterior root tear. As a result, when these fractures are identified on MRI, there 250 

should be a heightened clinical suspicion for lateral meniscal pathology.  Furthermore, when a type IIIA 251 

fracture is appreciated on MRI, there should be a heightened clinical suspicion for an MCL tear because 252 

there was a five times increase in odds between type IIIA fractures and complete grade III MCL tears. 253 

This classification system may also provide insight into the potential injury mechanism for some of the 254 

impaction fracture subtypes. We did observe an increased incidence of a contact mechanism in patients 255 

with Type IIIA fractures compared to other impaction fracture types, suggesting that this particular type 256 

of impaction fracture may occur less frequently with the typical pivot shift mechanism compared to 257 

other impaction fracture types. 258 

We did not find that type IIB fractures, posterior impaction fractures with greater than 10% 259 

bone loss, were associated with an increased incidence of any particular type of meniscal tear or 260 

concomitant ligament tear in comparison to patients without these fractures. This does not necessarily 261 

mean that increasing bone loss associated with posterolateral tibial plateau impaction fractures is not of 262 

clinical significance.  Prior studies have reported that lateral tibial plateau geometry affects the stability 263 

of the knee. One study showed that decreased tibial plateau articular depth was associated with ACL 264 

tears, while another showed that a decreased medial to lateral width of the lateral plateau was 265 

associated with greater instability on pivot shift testing.
5,11

 As our study does not include post-operative 266 

outcome data, we are unable to determine the potential effect that the increased tibial plateau bone 267 



loss seen in group IIB may have on post-operative stability or ACL graft failure, and further research is 268 

required to fully understand this potential effect. 269 

 This study has some limitations. First, this study was conducted with use of MRI rather than 270 

computerized tomography (CT) scan. The utilization of CT scans could have afforded better detail of the 271 

fracture morphology and aided in characterizing fractures according to the proposed classification 272 

system. Nonetheless, our results demonstrated good interrater reliability with of the proposed 273 

classification system using MRI, which also provides a more clinically applicable method for classification 274 

as MRI is often the standard of care for evaluating ACL tears. Additionally, this study included only 275 

radiographic and operative data, which prevented us from being able to analyze the effect of different 276 

morphologic variants of posterolateral tibial plateau fractures on postoperative outcomes. As a result, 277 

this limits our ability to determine a more complete assessment of the clinical relevance of these 278 

posterolateral tibial plateau impaction fractures and whether additional measures should be considered 279 

to address these lesions when present. Future studies are needed to evaluate the biomechanical 280 

implications for such lesions on knee joint forces and stability in ACL-deficient and ACL-reconstructed 281 

knees.  282 

 283 

CONCLUSION 284 

 There is a high prevalence of displaced posterolateral tibial plateau impaction fractures that 285 

occur in the setting of ACL tears and can be classified into distinct morphologic subtypes. Posterolateral 286 

tibial plateau impaction fractures with displaced depressed or shear fragments both demonstrated an 287 

increased incidence of lateral meniscus tears, while impaction fractures with a shear fragment had an 288 

increased incidence of lateral meniscus posterior root tears and MCL tears.  289 
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