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A steep tibial slope has been reported to be a 
potential risk factor for primary anterior cruciate 
ligament (ACL) injury and ACL reconstruction 
(ACLR) failure.[1-10] However, high variability 
in tibial slope values is noted in measurements 
obtained by different methods, and consensus 
regarding the best measurement method of true 
tibial slope on medical imaging has not been 
achieved to date. A variety of methods for tibial 
slope measurement have been applied in different 
studies. Imaging modality is one of the variables. 
Plain radiography, computed tomography (CT), 

Objectives: The study aimed to investigate the correlation between 
medial tibial slope (MTS) and lateral tibial slope (LTS) on magnetic 
resonance imaging (MRI), MTS measured by different imaging, 
and the intra- and interobserver reliability of measurements 
between reviewers with gaps of experience over 10 years.
Patients and methods: This retrospective study included 
97 patients (93 males, 4 females; mean age: 30.8±8.3 years; 
range, 17 to 49 years) with anterior cruciate ligament (ACL) 
injuries who subsequently underwent double-bundle ACL 
reconstruction by a single surgeon between January 2005 
and December 2014. The MTS was measured on lateral knee 
radiographs, and MTS and LTS were measured on MRIs. Three 
different reviewers, including a postgraduate year doctor, an 
orthopedic resident, and an attending orthopedic surgeon, 
performed the measurements. Each reviewer measured the slope 
of the same image three times. The correlations of MTS on 
radiographs and MTS/LTS on MRIs were calculated. Intra- and 
interobserver reliability were evaluated.
Results: The average MTS and LTS measured on MRI were not 
significantly different (6.4° and 6.9°, respectively; p=0.268) and 
exhibited a moderate positive correlation (r=0.544, p<0.001). The 
average MTS on radiographs was significantly greater than that 
on MRI (10.5° and 6.4°, respectively; p<0.001) with a low positive 
correlation (r=0.480, p<0.001). The intraobserver reliability of 
the postgraduate year doctor, the orthopedic resident, and the 
attending orthopedic surgeon were moderate to excellent. The 
interobserver reliability of MTS on radiographs was excellent 
(intraclass correlation coefficient [ICC]=0.925; p<0.001). The 
interobserver reliability of MTS on MRI as well as LTS on MRI 
was good (ICC=0.755 and 820, respectively; all p values <0.001).
Conclusion: Average MTS and LTS measured on MRI in patients 
with ACL injury exhibited a moderate positive correlation. The 
average MTS measured on radiographs was significantly greater 
than that on MRI with a low positive correlation.
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and magnetic resonance imaging (MRI) have been 
proposed to be reliable measuring tools, and an 
increasing number of measurement methods have 
been proposed.[11-18] Furthermore, within one type 
of imaging modality, different methods can be 
applied for the measurement of tibial slope. For 
example, on knee lateral radiographs and MRI, 
there were several different methods to define the 
tibial axis.[12,13,19] A previous study demonstrated a 
high degree of variability and inaccuracy between 
imaging modalities and different measurement 
methods for tibial slope, but the measured degree of 
tibial slopes was reliable when a single measurement 
method was employed, and most of the intraclass 
correlation coefficients (ICCs) of these studies were 
>0.80.[20] Therefore, although different results of 
tibial slope degree were obtained using different 
measurement methods, the reliability was good 
and repeatable within a single study using the same 
method.

Tibial slopes can be further divided into two 
major components: the medial tibial slope (MTS) 
and the lateral tibial slope (LTS). It has been 
demonstrated that MTS and LTS are independent 
risk factors for ACLR failure.[2,5] However, another 
study showed that LTS was a significant predictor 
for ACLR failure, while MTS was not.[21] The 
different findings of these studies might partly 
result from the different degrees of tibial slopes 
measured by different measurement methods. 
Therefore, the correlation between MTS and LTS 
within a single study using the same method 
to measure tibial slope could be important. A 
previous study reported a significant positive 
correlation between MTS and LTS measured on CT 
scans.[22] Nevertheless, in patients with suspected 
ACL injury, knee radiographs and MRI were more 
commonly performed than CT scans, mainly due 
to the higher radiation exposure of CT scans and 
the advantage of MRI in soft tissue evaluation. 
Therefore, the correlation between LTS and MTS 
on MRI in patients with ACL injury is worth 
investigating.

In addition, a previous study reported that 
the intra- and interobserver results of tibial slope 
measurement via a single method were reliable 
on both radiographs and MRI, showing the 
reproducibility of each measurement for tibial slope 
and reliability between different reviewers when a 
single measurement method is applied.[23] However, 
patients with knee pain with radiographs and MRI 
on file were included in the study, whereas patients 
with ACL pathologies and surgical candidates for 

ACLR were not an area of focus. In addition, the three 
reviewers in the study were two orthopedic residents 
(ORs) and an orthopedic fellow. The interobserver 
reliability between reviewers with a larger clinical 
experience gap was not investigated.

The purpose of this study was to investigate 
the correlation between MTS and LTS measured on 
radiographs and MRI in patients with ACL injury 
who subsequently underwent ACLR. The hypothesis 
was that positive correlations exist between the tibial 
slope measured by radiographs and MRI and between 
MTS and LTS in patients with ACL injuries indicated 
for ACLR. Accordingly, whether the high MTS of 
a patient could predict the high LTS in the same 
modality was investigated. In addition, the reliability 
of the same measurement method between reviewers 
with a gap greater than 10 years in clinical experience 
was also investigated.

PATIENTS AND METHODS

A total of 154 patients who underwent double-bundle 
ACLR at a single medical center by a single surgeon 
from January 2005 to December 2014 were reviewed 
in this study. All patients received complete image 
analysis, including knee lateral X-rays and MRI. 
Patients who underwent previous knee surgery 
and those with inadequate radiographs and MRI 
images on file were excluded. Adequate radiographs 
were defined using factors previously described by 
Jahn et al.,[23] including the posterior aspects of the 
femoral condyles being within 5 mm of distance, 
clear patellofemoral joint, and clear tibial femoral 
joint on the lateral radiograph. In addition, the MRI 
was considered to be adequate if both sagittal and 
axial tibia slices on file with sufficient length below 
tibial tuberosity.[23] Finally, a total of 97 patients 
(93 males, 4 females; mean age: 30.8±8.3 years; 
range, 17 to 49 years) were included, and their 
radiographs and MRI were reviewed to measure 
the tibial slopes. Bisicchia et al.[24] demonstrated that 
differences in posterior tibial slope exist between 
different ethnic groups. Therefore, all 97 patients 
were Asian in this study.

The radiographs and MRI scans were viewed, and 
the slopes were measured using imaging software 
(the picture archiving and communicating system). 
The MTS on lateral knee radiographs and MRI scans 
and the LTS on MRI scans were measured by three 
reviewers, including a postgraduate year (PGY) 
doctor, an OR, and an attending orthopedic surgeon 
(visiting staff; VS). Each reviewer used radiographs 
and MRI to measure the MTS and LTS all three times. 
The methods of MTS and LTS measurement were 
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mainly based on those described by Hashemi et al.[25] 
and Jahn et al.,[23] with some modifications. 

The measurement of the tibial slope involved the 
generation of a line on the tibial axis and another 
line tangent to the tibial plateau, and the tibial slope 
was defined as the contemporary angle of these two 
lines. On lateral knee radiographs, we measured MTS 
only because the lateral tibial plateau was relatively 
unclear with poorly defined borders on radiographs. 
The tibial axis was defined as a line connected by two 
points on radiographs. One point was the midpoint 
of the anterior and posterior cortex of the tibia at a 
level of 1 cm below the tibial tuberosity, and the other 
point was the midpoint of the anterior and posterior 
cortex of the tibia at a level of 5 cm distal to the first 
point. The line tangent to the medial tibial plateau 
connecting the uppermost anterior and posterior 
cortex edges was drawn. The MTS was defined as the 
contemporary angles of the angle between the tibial 
axis line and the line tangent to the medial tibial 
plateau (Figure 1).

On MRI, both MTS and LTS were measured on 
proton density images. The method described by 
Hudek et al.[26] has been demonstrated to be the 
most repeatable method to measure sagittal tibial 
slopes on MRI and is independent of proximal 
tibial length.[12] Since most MRI scans of the knee 
presented the proximal tibia that was not long 
enough to place the second point at the level of 6 cm 
distal to the tibial tuberosity, a two-circle method 
modified by Hudek et al.[26] was applied to define 
the tibial axis on MRI in our study. The two-circle 
method in this study was modified to be similar 
to the method of measurement on radiographs 
adopted in our study. First, to define the tibial axis, 
an axial slice of the tibial plateau was referenced. 
After the reference line of the sagittal slice was 
placed on the center of the tibial plateau on the axial 
slice, that sagittal slice was used to determine the 
tibial axis. A circle was drawn with its perimeter 
tangent to the anterior and posterior tibial cortex 
with the center of the circle at the level of 1 cm 
below the tibial tuberosity. Afterward, the second 
circle, of which the perimeter was also tangent to 
the anterior and posterior tibial cortices, was drawn 
more distally with its center on the perimeter of the 
first circle. A line connected by these two centers 
of the circles was defined as the tibial axis on MRI. 
Next, we referred to the axial slice and scrolled 
the reference line of the sagittal slice to the middle 
of the medial and lateral plateau. Afterward, a 
line tangent to the articular surface of both the 
medial and lateral tibial plateau was created on the 

sagittal slice. The contemporary angles of the angles 
between the tibial axis and the line tangent to the 
medial and lateral tibial plateau were defined as the 
MTS and LTS on MRI scans (Figure 2).

Statistical analysis

To plan the number of cases, we performed a 
power analysis by G*Power version 3.1.9.7 software 
(Heinrich-Heine-Universität Düsseldorf, Düsseldorf, 
Germany), with an effect size of 0.59, according to a 
previous study by Meier et al.[22] A sample of at least 
14 patients was required to reach a power over 80%.

FIGURE 1. Measurement method of MTS on knee lateral 
radiographs. Two parallel lines were drawn. The first was 
drawn 1 cm below the tibial tuberosity, and the second 
was drawn 5 cm distal to the first line. The midpoints of the 
two lines were identified and connected to form the tibial 
axis. The slope of the medial tibial plateau tangent to the 
medial uppermost anterior and posterior cortex edges was 
determined. The MTS on this radiograph was measured 
as the contemporary angle between the tibial axis and the 
medial tibial plateau slope.
MTS: Medial tibial slope.
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Data were analyzed using Excel (Microsoft 
Corp., Redmond, WA, USA) and IBM SPSS version 
22.0 software (IBM Corp., Armonk, NY, USA). The 
two-sample t-test was used to compare LTS and 
MTS on MRI. The paired t-test was used to compare 
measurements of MTS on radiographs and MRI. 
Pearson correlation coefficients were calculated 
to determine the relation between measurements 

on radiographs versus MRI scans, as well as the 
correlation between LTS and MTS measured by 
MRI. Intraclass correlation coefficients were used 
to evaluate the intra- and interobserver reliability 
of measurements within each imaging modality. A 
p-value <0.05 was defined as statistically significant. 
Based on the 95% confidence interval of the ICC 
estimate, ICC values <0.5, between 0.5-0.75, between 
0.75-0.9, and >0.90 indicated poor, moderate, good, 
and excellent reliability, respectively.[27] Correlation 
was classified into six levels via the Pearson 
correlation coefficient: perfect (r=±1), very high 
(±0.9≤r<[DY3]±1), high (±0.7≤r<±0.9), moderate 
(±0.5≤r<±7), low (±0.3≤r<±0.5), or negligible 
(r<±0.3).[28] 

RESULTS

The demographic data are shown in Table I. The 
MTS (6.4°) and LTS (6.9°) measured on MRI were not 
different (p=0.268; Table II), and a moderate positive 
correlation was found (r=0.544, p<0.001; Figure 3).

The MTS on radiographs (10.5°) was significantly 
larger than the MTS on MRI (6.4°) (p<0.001; Table III), 
with a low positive correlation (r=0.480, p<0.001; 
Figure 4).

Intraobserver measurement of MTS on 
radiographs showed good to excellent agreement 
for the three reviewers (ICC=0.914 for PGY, 0.915 for 
OR, 0.855 for VS; all p values <0.001). Intraobserver 
measurement of MTS on MRI showed moderate, 

(a)

(b)

(c)

FIGURE 2. Measurement method of MTS and LTS on knee 
MRI. (a) The center of the tibial plateau on the axial slice 
at the level of the tibial plateau was identified (left). On the 
corresponding sagittal slice, a parallel line 1 cm below the 
tibial tuberosity was drawn, and a circle was generated using 
this line as the diameter (right). The second circle was drawn 
more distally with its center located on the perimeter of the 
first circle and the perimeter tangent to the anterior and 
posterior cortex of the tibia. The line connecting the centers 
of the two circles was defined as the tibial axis on MRI. The 
centers of the medial and lateral tibial plateau on the axial 
slice were identified (left of b and c). On the corresponding 
sagittal slice, lines connecting the uppermost anterior and 
posterior cortex edges of the medial and lateral tibial plateau 
were drawn as tibial slopes (right of b and c). The MTS and 
LTS on the MRI were measured as the contemporary angles 
between the tibial axis and the medial and lateral tibial 
plateau slopes.
MTS: Medial tibial slope; LTS: Lateral tibial slope.

TAbLE II
Comparison between average MTS and LTS measured on 

MRI

Mean±SD p

MTS on MRI (°) 6.4±2.97
0.268

LTS on MRI (°) 6.9±3.47

MTS: Medial tibial slope; LTS: Lateral tibial slope; MRI: Magnetic resonance 
imaging; SD: Standard deviation.

TAbLE I
Demographic parameters (n=97)

n Mean±SD

Age (year) 30.8±8.3

Sex

Male

Female

93

4

Body mass index (kg/m2) 26.6±4.35

SD: Standard deviation.
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good, and excellent agreement for the three 
reviewers (ICC=0.864 for PGY, 0.712 for OR, 0.926 for 
VS; all p values <0.001). Intraobserver measurement 
of LTS on MRI showed good to excellent agreement 
among the three reviewers (ICC=0.866 for PGY, 0.915 
for OR, 0.858 for VS; all p values <0.001; Table IV).

Interobserver measurement of MTS on 
radiographs showed excellent agreement among 
the three reviewers (ICC=0.925, p<0.001; Table V). 
Interobserver measurement of MTS on MRI showed 
good agreement among the three reviewers 
(ICC=0.755, p=0.002). Interobserver measurement 
of LTS on MRI showed good agreement among the 
three reviewers (ICC=0.820, p<0.001).

DISCUSSION

Our study suggested a moderate positive correlation 
between MTS and LTS measured on MRI in 97 
patients with ACL injury. The average MTS and LTS 
did not significantly differ from each other. Second, 
the average MTS measured on radiographs was 
significantly greater than that measured on MRI 
scans, with a low positive correlation. In addition, 
the intra- and interobserver reliability was mostly 
good to excellent between reviewers with over 10 
years of clinical experience gaps.

Our study demonstrated a significant positive 
correlation between MTS and LTS measured on 
MRI scans. The average LTS was slightly larger 
than the MTS on MRI, but the difference was not 
significant in our study. Meier et al.[22] demonstrated 
a significant positive correlation between MTS and 
LTS measured by CT scans using three-dimensional 
computer-aided design models, and the Pearson’s 
correlation coefficient (r) between MTS and LTS 
was 0.59, with a p value <0.0001. The tibial slope 
measurement method described in Meier et al.’s[22] 
study was somewhat different from our study with 
the mechanical tibial axis defined by using the ankle 
center. Although different tibial axis definitions 
and imaging modalities were adopted in the study 
mentioned above and our study, the results showed 
a similar correlation coefficient between MTS and 
LTS, with ours being 0.544. It may be concluded that 
regardless of the measurement method or imaging 
modality adopted, the correlation between MTS 
and LTS was moderately positive with statistical 
significance. Regarding the correlation between 
different imaging modalities using a similar definition 
of tibial slope measurement, Jahn et al.[23] showed a 
low to negligible correlation between radiographic 
and MRI measurements for both MTS and LTS 
(r=0.30 and 0.37, respectively), whereas the p-value 
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FIGURE 3. Correlation between MTS and LTS measured 
on MRI. A moderate positive correlation was found between 
MTS and LTS measured on MRI (r=0.544).
MTS: Medial tibial slope; LTS: Lateral tibial slope; MRI: Magnetic resonance 
imaging.

FIGURE 4. Correlation between MTS measured on 
radiographs and MRI. A low positive correlation was found 
between MTS measured on MRI and on radiographs 
(r=0.480).
MTS: Medial tibial slope; MRI: Magnetic resonance imaging.
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TAbLE III
Comparison between average MTS measured on MRI and 

radiographs

Mean±SD p

MTS on MRI (°) 6.4±2.97
<0.001

MTS on radiographs (°) 10.5±2.85

MTS: Medial tibial slope; MRI: Magnetic resonance imaging; SD: Standard 
deviation.
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was not reported in the study. Our study also showed 
a low correlation of MTS measured by radiographs 
and MRI with significance (r=0.480, p<0.001). 
The main difference in the measurement method was 
that we used the two-circle method to define the tibial 
axis on MRI, whereas Jahn et al.[23] used a connected 
line of two middle points between the anterior and 
posterior tibial cortex 1 cm and 6 cm distal to the 
tibial tuberosity, separately. Although both studies 
showed a low correlation between radiographs and 
MRI, the correlation coefficient was higher in our 
study, suggesting that the different measurement 
methods adopted may influence the tibial slope 

correlation between different imaging modalities. 
Further comparison of the correlation between other 
different measurement methods on MRI and a single 
method of measurement on radiographs could be 
investigated to determine the method with the best 
correlation.

Additionally, it is worth noting that MTS measured 
by radiographs and MRI scans were significantly 
different. Although a significant positive correlation 
was observed, the correlation was not high (r=0.480). 
The study by Jahn et al.[23] also reported a similar 
finding, demonstrating that the tibial slope was 

TAbLE IV
Intraobserver reliability of tibial slope measurements made by the three reviewers

Intraobserver reliability of tibial slope measurements 
made by a postgraduate year doctor

ICC 95% CI p

MTS on radiographs 0.914 0.883-0.939 <0.001

MTS on MRI 0.864 0.817-0.903 <0.001

LTS on MRI 0.866 0.819-0.904 <0.001

Intraobserver reliability of tibial slope measurements 
made by an orthopedic resident

ICC 95% CI p

MTS on radiographs 0.915 0.776-0.916 <0.001

MTS on MRI 0.712 0.399-0.908 <0.001

LTS on MRI 0.915 0.782-0.976 <0.001

Intraobserver reliability of tibial slope measurements 
made by an attending orthopedic surgeon

ICC 95% CI p

MTS on radiographs 0.855 0.623-0.962 <0.001

MTS on MRI 0.926 0.808-0.979 <0.001

LTS on MRI 0.858 0.647-0.959 <0.001

ICC: Intraclass correlation coefficients; CI: Confidence interval; MTS: Medial tibial slope; MRI: Magnetic 
resonance imaging; LTS: Lateral tibial slope.

TAbLE V
Interobserver reliability of tibial slope measurements made by the three reviewers

Interobserver reliability of tibial slope 
measurements made by the three reviewers

ICC 95% CI p

MTS on radiographs 0.925 0.788-0.980 <0.001

MTS on MRI 0.755 0.335-0.932 0.002

LTS on MRI 0.820 0.491-0.951 <0.001

ICC: Intraclass correlation coefficients; CI: Confidence interval; MTS: Medial tibial slope; MRI: Magnetic 
resonance imaging; LTS: Lateral tibial slope.
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different when measured by radiographs and MRI 
scans in patients with knee pain. In Jahn et al.’s 
study,[23] patients suffering from knee pain with 
complete images on file were included; thus, the 81 
patients included in that study might include those 
with and without ACL injury that was indicated 
for ACLR. Our study further focused on the patient 
group with ACL pathologies who subsequently 
underwent double-bundle ACLR by a single surgeon. 
The average MTS on radiographs was 8.7° vs. 10.5° 
in their study and our study, respectively. The MTS 
on MRI was 4.4° and 6.4°, respectively, and the 
average LTS on MRI was 6.2° and 6.9°, respectively. 
Considering the similar methods of measurement 
in the two studies, it appears that although these 
values cannot be compared statistically, the tibial 
slopes measured either by radiographs or MRI in our 
study were generally larger than those in the study 
by Jahn et al.[23] This finding was consistent with 
previous studies suggesting a correlation between a 
steeper tibial slope and ACL injury.[1,2] Furthermore, a 
previous study demonstrated that a steeper LTS may 
result in inferior long-term subjective outcomes in 
patients undergoing double-bundle ACLR. Therefore, 
the study on tibial slope measurement focusing on 
patients with ACL injury is of great importance.[29]

It remains unclear which imaging modality is 
most correlated with ACL injury or ACLR failure. 
A previous study in which the tibial axis was 
defined as two connected points that represented 
the midpoints of the anteroposterior width of the 
tibia made approximately 4 to 5 cm apart and as 
distally in the sagittal image as possible on MRI 
showed that the MTS cutoff for increased ACL injury 
risk was 4.5° in male and 4.3° in female patients.[30] 
Another study also used MRI with a different tibial 
axis definition as the midpoint of the anteroposterior 
width of the tibia at two points located 4 to 5 cm from 
the joint line and as distal as possible, reporting a 
cutoff LTS of 4° as a predictor of increased risk of 
pediatric ACL tears.[31] The LTS cutoff for high-grade 
rotatory laxity after ACL injury was 9° based on 
another measurement method on MRI with two 
cranial and caudal circles fitted to the head of the tibia 
and a connected line of the center of the two circles 
defined as the tibia longitudinal axis.[32] Regarding 
ACLR failure, some previous studies demonstrated 
that when the patient’s tibial slope measured on 
radiographs using the tibial axis defined as a line 
connecting the midcortical diameters of the tibia at 
points 5 and 15 cm distal to the knee joint was greater 
than 12°, the risk of ACLR failure increased.[6,8,9,33] 
Another study using the posterior tibial cortex as 

the tibial axis on radiographs showed that the tibial 
slope was significantly greater in patients undergoing 
primary ACLR than in patients with a healthy knee 
with tibial slopes of 6.79° and 5.31°, respectively, 
and these values were markedly less than those 
reported in studies using 12° as the cutoff.[13] Grassi 
et al.[21] used two midpoints between the anterior 
and posterior tibial cortex, including 5- and 15-cm 
distances below the tibial tuberosity, connected as 
the tibial axis on MRI, demonstrating that an LTS 
cutoff of 7.4° was a predictor of ACLR failure. Two 
studies using the method with two circles fitted to 
the proximal tibia on MRI showed that the risks of 
anterior tibial translation ≥5 mm and lower ACLR 
survivorship would be greater if MTS >5.6° and 
LTS >3.8°.[34,35] Another study used the intermediate 
vertical line on the sagittal image as the tibial axis 
on MRI, reporting an average MTS of 4.47° and LTS 
of 2.66° in the ACL-deficient group.[2] However, none 
of these studies compared tibial slopes measured 
by radiographs and MRI scans and investigated the 
imaging modality that was most correlated with poor 
outcomes after ACLR. The precise definition of tibial 
slope and standard measurement methods remain 
variable and debatable. Future studies should focus 
on investigating the different imaging modalities of 
tibial slope measurement, including radiographs, CT, 
and MRI, and the different measurement methods 
of each imaging modality that are most correlated 
with ACL injury, ACLR failure, or poor functional 
outcomes after ACLR.

In addition, Jahn et al.[23] demonstrated a good 
reproducibility and reliability of tibial slope 
measurement on both radiographs and MRI. 
Compared to Jahn et al.’s study that included three 
reviewers who were two ORs and an orthopedic 
fellow, our study demonstrated the intra- and 
interobserver reliability of measurements among 
three reviewers with considerably different levels 
of knowledge, familiarity, and experience in 
orthopedics and ACL surgery. The three reviewers 
in our study included a PGY doctor, an OR, and 
an attending orthopedic surgeon. Our findings 
indicate that when the reviewers are well-educated 
and the methods of tibial slope measurement reach 
consensus, the tibial slopes measured by different 
reviewers with differences in years of experience 
are reliable.

Some limitations in our study should be noted. 
First, due to unclear and poorly defined borders 
of the lateral tibial plateau, LTS was not measured 
on radiographs. A precise definition of LTS on 
radiographs should be made to investigate the 
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correlation between MTS and LTS on radiographs, 
and further investigation of the correlation of 
LTS measured by radiographs and MRI could be 
performed. In addition, the correlation between 
MTS and LTS on radiographs should be assessed. 
In addition, a modified method of tibial slope 
measurement on MRI was proposed in this study 
with good to excellent intra- and interobserver 
reliability. The correlation between tibial slope 
measured by this method and ACL injury or clinical 
outcomes after ACLR could be investigated in future 
studies. In addition, the sex of the patients included 
in our study was predominantly male (male-to-
female ratio of 93:4). Therefore, future studies should 
investigate the effect of sex on the correlation of 
MTS and LTS as well as the tibial slopes on different 
imaging modalities.

In conclusion, the average MTS and LTS 
measured on MRI in patients with ACL injury did 
not significantly differ, but a moderate positive 
correlation was observed. The average MTS measured 
on radiographs was significantly greater than that on 
MRI, with a low positive correlation. Therefore, a 
high MTS on MRI could predict a high LTS in the 
same patient with ACL injury and vice versa. In 
addition, the results of tibial slopes measured by 
different reviewers with gaps in years of experience 
could be reliable.
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