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Abstract: Background

Medial meniscus (MM) posterior root tear (PRT) results in joint overloading and
degenerative changes in the knee, and pullout repair is recommended to prevent
subsequent osteoarthritis. Diagnosing MMPRT is sometimes difficult, especially in the
case of an incomplete tear. A posterior shiny-corner lesion (PSCL) is reported to be
useful for diagnosis, although the association between MMPRT and PSCL is unknown.
This study aimed to investigate the properties of PSCL, such as the location, volume,
and duration from injury to the time of MRI (duration). We hypothesized that PSCL is
observed in the early phase after the MMPRT onset.

Methods

T2-weighted fat-suppression MRI was obtained from 55 patients with MMPRT
preoperatively. The prevalence of the PSCL; giraffe neck, cleft, and ghost signs;
severe MM extrusion (>3 mm); and the PSCL volume were evaluated. The PSCL
lesion elliptical volume (mm  3  ) was calculated by measuring the anteroposterior,
transverse, and craniocaudal dimensions.

Results
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PSCL was observed in 34 (62%) cases. The mean volume of the PSCL was 102.0 mm
3  . A significantly shorter duration was observed in the PSCL positive group (5.6
weeks) than that in the PSCL-negative group (40.9 weeks, P<0.01), although no
significant correlation was observed between the PSCL volume and duration. The
sensitivity for the MMPRT was 90.5% when the cutoff duration value was 3 weeks and
81.8% when the cutoff value was 8 weeks.

Conclusions

MRI examination may detect PSCL if it is performed early following MMPRT onset.
Detecting PSCL may be useful in diagnosing MMPRT with high sensitivity.
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1 

A posterior shiny-corner lesion of the tibia is observed in the early phase after medial meniscus posterior 

root tear 

 

1. Introduction 

Medial meniscus (MM) posterior root tear (PRT) is of interest to several researchers, and a number of clinical, 

biomechanical, and histological studies on MMPRT have been conducted [1-5]. MM posterior root lesions are 

commonly detected in symptomatic patients [6], and determining the characteristic findings in these patients 

provides a high diagnostic accuracy [7]. A biomechanical approach in magnetic resonance imaging (MRI) 

interpretation helps assess osseous contusion and ligament rupture and detects delicate (but significant) 

abnormalities [4]. Because MMPRT results in joint overloading and degenerative changes in the knee [8], and 

may lead to arthroplasty [1,2,9], an accurate diagnosis of MMPRT from a popping episode and MRI is important 

[10,11], and pullout repair is recommended to prevent sequential osteoarthritis [1,12,13]. Specific medical history 

(painful popping episode) [10,11]; bone geometry [14,15]; and characteristic findings such as giraffe neck, 

cleft/truncation, and ghost signs and severe MM extrusion (MME) (> 3 mm) have been reported [13]. These have 

enabled us to diagnose MMPRT in the early phase. Furthermore, severe posteromedial extrusion in the knee-

flexed position has been reported [16,17], although open MRI in the knee-flexed position cannot be performed in 

all institutions. 

Although several studies have reported the diagnosis of MMPRT as mentioned earlier, a diagnosis of MMPRT is 

sometimes difficult, especially in cases of an incomplete tear. In such cases, a posterior shiny-corner lesion (PSCL), 
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which is a bone marrow lesion at the meniscal-covered portions of the posterior tibial plateau, has been reported 

to be a useful finding following an MM tear (including MMPRT) and may be helpful for diagnosis [18]. It is 

reported that a tear of the MM or root ligaments could be detected by a shiny-corner lesion with relatively low 

sensitivity (62%) and extremely high specificity (97%) [18]. However, the association between MMPRT and 

PSCL is still unknown. Thus, this study aimed to investigate the properties of PSCL, such as the location, volume, 

and duration from injury to the time of MRI (duration). We hypothesized that PSCL is likely observed in the early 

phase after MMPRT. 

 

2. Materials and Methods 

2.1. Patients and ethical considerations 

Fifty-five patients who underwent surgery for MMPRT between March 2015 and March 2019 at our hospital were 

retrospectively evaluated. Of the total 221 patients, 166 were excluded because they had an unclear joint popping 

episode, a history of surgery on the same side, and unavailable MRI data. Among the 55 included patients, 3 

(5.5%) underwent total knee arthroplasty, 4 (7.3%) underwent unicompartmental knee arthroplasty, and 48 

(87.3%) underwent transtibial pullout repair. Medical records were reviewed to examine age, height, body weight, 

and duration (weeks), and MR images were examined. All patients were diagnosed with MMPRT based on MRI 

findings, such as cleft, giraffe neck, and ghost signs; radial tear; and meniscal extrusion (> 3 mm) [7,13]. The 

MMPRT classification was defined following a previous study using arthroscopy (in the case of pullout repair) or 

directly (in the case of arthroplasty) [19]. This study and all protocols were approved by the institutional review 
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board, and informed consent was obtained from all individual participants included in the study. 

 

2.2. Methods 

Imaging evaluation was performed using an Achieva 1.5T scanner (Philips, Amsterdam, The Netherlands) or 

Excelart VantageTM powered by Atlas 1.5T with an integrated coil (Toshiba Medical Systems, Tochigi, Japan). 

The standard sequences included sagittal/coronal (TR/TE 5,000/107) T2-weighted fat suppression with a 90° flip 

angle. The slice thickness was 4 mm with a 0.6-mm gap. The field of view was 16 × 16 cm, with an acquisition 

matrix size of 512 × 410. The slice thickness was 3 mm, with a 0.6-mm gap. The field of view was 18 cm, with 

an acquisition matrix size of 224 × 320. 

The presence, location, and volume of the PSCL were evaluated. The PSCL was defined as a focal, peripheral 

hyperintense lesion at the aspect of the posterior medial tibial plateau, corresponding to the meniscal-covered 

regions as previously described [18]. Cyst-like lesions and marrow alteration immediately deep to the root 

ligament entheses were not included in the definition of a shiny corner per the original paper [18] because 

subcortical cysts are associated with ligament or meniscal pathologies [20]. The expected anatomic center of the 

MM posterior root attachment was defined at 10 mm posterior from the medial tibial eminence apex [21]. The 

volume of the PSCL (mm3) was calculated by measuring the anteroposterior (AP, in the sagittal plane), transverse 

(TR, in the coronal plane), and craniocaudal (CC, in the coronal plane) dimensions using the following formula: 

volume = 4/3 × (πabc), where a, b, and c are the AP, TR, and CC dimensions (mm), respectively [22]. 
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2.3. Methods of assessment 

MR images were evaluated by two experienced orthopedic surgeons (with 6 and 7 years of experience in 

performing radiologic interpretation, including MRI and surgically treating patients); they independently assessed 

the prevalence of the PSCL; giraffe neck, cleft, and ghost signs; and presence of MME (> 3 mm). Each observer 

performed each evaluation twice, at least 2 weeks apart. In the event the assessments were inconsistent, the most 

experienced surgeon in the operation team assessed the findings with a spot consultation. 

 

2.4. Statistical analyses 

Data are reported as mean ± standard deviation. All statistical analyses were performed using the EZR software 

(Saitama Medical Center, Jichi Medical University, Tochigi, Japan). Differences in the subject’s demographics 

between the two groups were evaluated using the Mann–Whitney U test. P values < 0.05 were considered 

statistically significant. The reliability of the image analysis was assessed by the simple kappa coefficient. Kappa 

values were categorized as follows: > 0.8, very good; between 0.6 and 0.8, good; between 0.4 and 0.6, moderate; 

between 0.2 and 0.4, fair; and < 0.2, poor. These values were calculated to determine the intra- and inter-observer 

reproducibility. 

 

3. Results 

The patient demographics are shown in Table 1. The mean duration from injury to MRI was 13.1 ± 18.6 weeks. 

PSCL was observed in 34 (61.8%) cases, and it was on the posteromedial side of the MM posterior root attachment 
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in all cases (Fig. 1). The mean volume of PSCL was 102.0 mm3. A significantly short duration was observed in 

the PSCL-positive group (5.6 ± 7.9 weeks) compared with that in the PSCL-negative group (40.9 ± 25.4 weeks, 

P < 0.01, power = 1; Fig. 2), whereas no significant correlation was observed between the PSCL volume and 

duration. The results of the sensitivity for the MMPRT of each finding (within each duration) are shown in Tables 

2. The sensitivity of PSCL was 90.5% (19/21) when MRI was performed within 3 weeks after injury and 81.8% 

(27/33) when it was within 8 weeks. When evaluating only MRI within 3 weeks after injury, the sensitivity of the 

PSCL was higher than any other findings. When evaluating MRI within 8 weeks after injury, the sensitivities of 

the giraffe neck, ghost signs, and PSCL were similar and higher than that of cleft sign or severe MME (> 3 mm). 

In one case, where MRI was performed twice preoperatively (at 3 and 56 days), an outstanding PSCL shown on 

the first MRI had become pale in the second MRI (Fig. 3). 

The concordance between the two observers (inter-observer reliability) was very good for PSCL (k = 0.81). 

Furthermore, the intra-observer reliability was very good (k = 0.92). 

 

4. Discussion 

The most important finding of this study is that PSCL is likely to be observed on the posteromedial side of the 

anatomic attachment in the early phase after MMPRT. 

In the present study, the sensitivity was higher than those of previous studies [18] when MRI examinations within 

8 weeks were evaluated, although the volume was not associated with the duration. We considered that the PSCL 

occurred at the time of injury due to minor trauma and gradually improved and the subchondral lesions became 
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free from loading after the tear. These results are consistent with previous findings indicating that bone bruising 

is less severe and regresses within a short period after low-energy trauma, whereas the healing of lesions caused 

by high-energy trauma, such as those due to anterior cruciate ligament injury, may take years [23]. We considered 

that a low sensitivity for the MMPRT of the cleft sign and severe MME was caused by the short duration because 

the duration is too short in this study, although MME would progress and a cleft sign would become positive after 

MMPRT [24,25]. The result of the present study suggests that MRI examination in the early phase after MMPRT 

is recommended to detect PSCL with a high sensitivity for the diagnosis of MMPRT. 

Furthermore, the PSCL was located on the posteromedial side of the MM posterior root attachment, and MMPRT 

classification 2b (3–6 mm from the tibial attachment, 30 cases) was much more frequent than type 2a (0–3 mm, 

8 cases) or 2c (6–9 mm, 7 cases). From these results, we consider that the posteromedial part of the anatomic 

attachment is exposed to strong stress, although the structure of the MM posterior root insertion was mainly 

localized in the anterior one-third [3].  

This study has some limitations. First, the sample size was small, which might result in no correlation between 

duration and the PSCL volume. Second, only patients who had painful popping episode were include because we 

want to analyze the association between duration from injury to surgery and PSCL. When we focus on reporting 

sensitivity/specificity, all patients who had posterior knee pain should be included. Third, MR images were not 

examined twice in all cases. Images were evaluated at only one time point, and the course of the PSCL change 

was not evaluated. Individual differences in the frequency of PSCL or bone mineral density were also not 

evaluated. Thus, preoperative MRI examinations at two different time points per patient may be useful to obtain 
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more sensitive results. Finally, the surgeons who contributed to MRI evaluation were not blinded from the status 

of MM posterior root because all included patients were surgically treated. 

In conclusion, a PSCL may be useful in diagnosing MMPRT when an MRI examination is performed in the early 

phase following the MMPRT onset. Early MRI examination after MMPRT may be recommended to detect a PSCL 

with high sensitivity for the diagnosis of MMPRT.  
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Table 1. Demographic and clinical characteristics of the study group 

 Positive group Negative group P value 

Number of patients  34 21  

Sex (male/female) 8/26 5/16  

Age (years)  63.2 ± 9.2 62.9 ± 7.8 > 0.05 

Height (m) 1.57 ± 0.1 1.57 ± 0.1 > 0.05 

Weight (kg) 62.9 ± 15.4 72.3 ± 19.9 > 0.05 

Body mass index (kg/m2) 25.4 ± 4.3 29.3 ± 7.1 > 0.05 

Duration from injury to MRI (weeks) 5.6 ± 7.9 40.9 ± 25.4 < 0.01* 

Posterior root tear classification 

1/2A/2B/2C/3/4/5 

1/6/18/5/0/4/0 2/2/12/2/0/1/0  

PSCL volume (mm3) 102.0 ± 138.3 N/A  

Data are presented as mean ± standard deviation. 

MRI, magnetic resonance imaging; PSCL, posterior shiny-corner lesion; positive group, PSCL positive group; 

negative group, PSCL negative group. 

*Significant difference (P < 0.01) determined using the Mann–Whitney U test.  
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Table 2. Number of MRI features and sensitivity for MMPRT in all 55cases 

 

 

Positive 

number 

Negative 

number 

Sensitivity (%) 

All 55 cases Cleft/truncation sign 31 24 56.3 

 Giraffe neck sign 48 7 87.3 

 Ghost sign 47 8 85.5 

 > 3-mm medial meniscus extrusion 41 14 74.5 

 Posterior shiny-corner lesion 34 21 61.8 

21 cases  Cleft/truncation sign 7 14 33.3 

(within 3 weeks) Giraffe neck sign 17 4 81.0 

 Ghost sign 17 4 81.0 

 > 3 mm medial meniscus extrusion 10 11 47.6 

 Posterior shiny-corner lesion 19 2 90.5 

33 cases Cleft/truncation sign 14 19 42.4 

(within 8 weeks) Giraffe neck sign 28 5 84.8 

 Ghost sign 27 6 81.8 

 > 3 mm medial meniscus extrusion 20 13 60.6 

 Posterior shiny-corner lesion 27 6 81.8 

The sensitivity was calculated using the following formula: (true positive) / (true positive + false negative). 

MRI, magnetic resonance imaging; MMPRT, medial meniscus posterior root tear.  
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Figure legends 

Fig. 1 MRI of the left knee taken four days after the popping episode in patients with MMPRT 

(a-c) A coronal view showing outstanding PSCL (white arrow) medial from posterior root attachment without 

apparent giraffe neck sign, cleft/truncation sign, or severe medial extrusion of the MM 

(d-f) A sagittal view showing outstanding PSCL (white arrow) posterior from posterior root attachment without 

apparent ghost sign 

MM, medial meniscus; MMPRT, medial meniscus posterior root tear; MRI, magnetic resonance imaging; MTE, 

medial tibial eminence; PSCL, posterior shiny corner lesion 

 

Fig. 2 Comparison of duration from injury to the time of MRI. Significant difference in duration from injury to 

the time of MRI was observed between PSCL positive and negative groups. *, P < 0.01 

MRI, magnetic resonance imaging; PSCL, posterior shiny corner lesion 

 

Fig. 3 Consecutive MRI of the left knee in patients with MMPRT 

(a, b) Images taken 3 days after MMPRT showing outstanding PSCL (white arrow) with slight giraffe neck sign 

(dotted area) and without cleft sign 

(c, d) Images taken 56 days after MMPRT showing no apparent PSCL with giraffe neck sign (dotted area) and 

cleft sign (white arrowhead) 

MMPRT, medial meniscus posterior root tear; MRI, magnetic resonance imaging; PSCL, posterior shiny corner 
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tear 

 

Yuki Okazakia, b, Takayuki Furumatsua, Yuya Kajikia, Takaaki Hiranakaa, Keisuke Kintakaa, Yuya Kodamaa, c, Yusuke 

Kamatsukia, Toshifumi Ozakia 

 

aDepartment of Orthopaedic Surgery, Okayama University Graduate School of Medicine, Dentistry, and 

Pharmaceutical Sciences, Okayama, Japan  

bDepartment of Orthopaedic Surgery, Kosei Hospital, Okayama, Japan 

cDepartment of Orthopaedic Surgery, University of Pittsburgh, Pittsburgh,  USA 

 

Corresponding author: 

Takayuki Furumatsu, MD, PhD 

Department of Orthopaedic Surgery, Okayama University Graduate School of Medicine, Dentistry, and 

Pharmaceutical Sciences, 2-5-1 Shikata-cho, Kita-ku, Okayama 700-8558, Japan  

Tel: +81 862 357 273 

Fax: +81 862 239 727 

E-mail: matino@md.okayama-u.ac.jp  

 

Abstract 

Background: Medial meniscus (MM) posterior root tear (PRT) results in joint overloading and degenerative changes 

in the knee, and pullout repair is recommended to prevent subsequent osteoarthritis. Diagnosing MMPRT is sometimes 

difficult, especially in the case of an incomplete tear. A posterior shiny-corner lesion (PSCL) is reported to be useful 

for diagnosis, although the association between MMPRT and PSCL is unknown. This study aimed to investigate the 

properties of PSCL, such as the location, volume, and duration from injury to the time of MRI (duration). We 

hypothesized that PSCL is observed in the early phase after the MMPRT onset. 

Methods: T2-weighted fat-suppression MRI was obtained from 55 patients with MMPRT preoperatively. The 

prevalence of the PSCL; giraffe neck, cleft, and ghost signs; severe MM extrusion (>3 mm); and the PSCL volume 

were evaluated. The PSCL lesion elliptical volume (mm3) was calculated by measuring the anteroposterior, transverse, 

and craniocaudal dimensions. 
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Results: PSCL was observed in 34 (62%) cases. The mean volume of the PSCL was 102.0 mm3. A significantly shorter 

duration was observed in the PSCL positive group (5.6 weeks) than that in the PSCL-negative group (40.9 weeks, 

P<0.01), although no significant correlation was observed between the PSCL volume and duration. The sensitivity for 

the MMPRT was 90.5% when the cutoff duration value was 3 weeks and 81.8% when the cutoff value was 8 weeks.  

Conclusions: MRI examination may detect PSCL if it is performed early following MMPRT onset. Detecting PSCL 

may be useful in diagnosing MMPRT with high sensitivity. 

 

Keywords: posterior shiny-corner lesion, medial meniscus, posterior root tear, magnetic resonance imaging, diagnosis, 

sensitivity 
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