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Quantitative and Qualitative Assessment of the Posterior Medial 1 

Meniscus Anatomy: Defining Meniscal Ramp Lesions 2 



 2

ABSTRACT 

 

Background: Meniscal ramp lesions have been defined as both a tear of the peripheral 3 

attachment of the posterior horn of the medial meniscus (PHMM) at the 4 

meniscocapsular junction or an injury to the meniscotibial attachment. Precise 5 

anatomical descriptions of these structures are limited in the current literature. 6 

Purpose: To quantitatively and qualitatively describe the PHMM and posteromedial 7 

capsule anatomy pertaining to the location of a meniscal ramp lesion with reference to 8 

surgically relevant landmarks.  9 

Study Design: Descriptive laboratory study. 10 

Methods: Fourteen male, non-paired, fresh-frozen cadavers were used. The locations of 11 

the posteromedial meniscocapsular and meniscotibial attachments were identified. 12 

Measurements to surgically relevant landmarks were performed using a coordinate 13 

measuring system. To further analyze the posteromedial meniscocapsular and 14 

meniscotibial attachments, hematoxylin and eosin and Alcian blue staining were 15 

conducted on a separate sample of 10 non-paired specimens. 16 

Results: The posterior meniscocapsular attachment had an average length of 20.2 ± 6.0 17 

mm and attached posteroinferiorly to the PHMM at an average depth of 36.4% of the 18 

total posterior meniscus height. The posterior meniscotibial ligament attached on the 19 

PHMM 16.5 mm posterior and 7.7 mm medial to the center of the posterior medial 20 

meniscus root attachment. The meniscotibial ligament tibial attachment was 5.9 ± 1.3 21 

mm inferior to the articular cartilage margin of the posterior medial tibial plateau. The 22 
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posterior meniscocapsular attachment converged with the meniscotibial ligament at the 23 

most posterior point of the meniscocapsular junction in all specimens. Histological 24 

staining of the meniscocapsular and meniscotibial ligament PHMM attachments showed 25 

very similar structure, cell density, and fiber directionality with no qualitative difference 26 

in the makeup of their collagen matrices across all specimens. 27 

Conclusion: The anatomy of the area where a medial meniscal ramp tear occurs 28 

revealed that the two posterior meniscal attachments merged at a common attachment 29 

on the PHMM. Histological analysis validated a shared attachment point of the 30 

meniscocapsular and meniscotibial attachments of the PHMM.  31 

Clinical Relevance: The findings of this study provide the anatomical foundation for an 32 

improved understanding of the meniscocapsular and meniscotibial attachments of the 33 

PHMM, which may help provide a more precise definition of a meniscal ramp lesion.  34 

 35 

Keywords: knee, ramp lesion, medial meniscus, quantitative anatomy 36 

 37 

For Peer Review Only: 38 

What is known about the subject? 39 

There is no consensus regarding the definition of a ramp lesion because different 40 

anatomical locations have been proposed as the site of injury. Originally, a ramp lesion 41 

was defined as a longitudinal tear of the peripheral attachment of the PHMM at the 42 

meniscocapsular junction of less than 2.5 cm in length. However, a ramp lesion has also 43 

been reported as an injury to the meniscotibial ligament attachment of the PHMM.  44 
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What this study adds to the existing literature?  45 

This study strengthens the current anatomic knowledge of the posteromedial aspect of 46 

the knee. Specifically, the meniscocapsular and meniscotibial attachments of the 47 

posteromedial aspect of the medial meniscus  merge at a common attachment site, 48 

which helps to explain the ambiguity of different meniscal ramp tear classifications.  49 

50 
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INTRODUCTION 51 
 52 
 The medial meniscus is an important secondary restraint to anterior tibial 53 

translation (ATT).
6, 21

 Previous studies have reported that peripheral tears of the 54 

posterior horn of the medial meniscus (PHMM), or deficiency of the PHMM, are 55 

important factors correlated with an increased risk of anterior cruciate ligament (ACL) 56 

reconstruction graft failure.
22, 31, 32

 Furthermore, injuries at the meniscocapsular 57 

attachment of the PHMM, termed ramp lesions, may cause increased knee ATT and 58 

rotation in an ACL injured knee.
1, 20

 59 

Ramp lesions, which have been described as tears at the posterior 60 

meniscocapsular junction and/or tears of the posterior meniscotibial ligament
25, 26, 30

, 61 

have a reported incidence of 16 to 24% for all ACL tears
9, 18, 24

. Recent biomechanical 62 

studies report discrepancies on the effect of untreated meniscal ramp lesions on knee 63 

kinematics of ACL deficient and ACL reconstructed knees.
11, 23, 27

 Some authors advocate 64 

for the surgical repair of all meniscal ramp lesions at the time of ACL reconstruction due 65 

to an increased risk of persistent instability and reconstruction graft failure when not 66 

treated.
2, 10, 29

 However, due to the vascularization of the capsule and the red-red zone 67 

of the meniscus
3, 4

, some clinical studies have reported the potential for these tears to 68 

heal without surgical treatment
12, 19

.  69 

There is limited data on the surgically relevant anatomy of the PHMM, and there 70 

is no consensus on the definition of ramp lesions. Thus, an improved understanding of 71 

the anatomy of the PHMM may improve the understanding of its importance in tears 72 

localized at the PHMM, and also improve the anatomical approach to their treatment. 73 
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Therefore, the purpose of this study was to quantitatively and qualitatively describe the 74 

posterior medial meniscus and posteromedial capsule anatomy pertaining to the 75 

location of a meniscal ramp lesion with reference to surgically relevant landmarks. It 76 

was hypothesized that the meniscocapsular and meniscotibial attachments would have 77 

definable parameters concerning their anatomical attachments and consistent 78 

relationships to one another, as well as pertinent, surgically-relevant landmarks with 79 

correlative histologic findings. 80 

 81 

MATERIALS AND METHODS 82 

Specimen Preparation 83 

Fourteen non-paired, fresh-frozen male cadaveric knee specimens (mean age: 84 

61.0 years; range: 54-66 years) with no evidence of prior injury, previous surgery, 85 

osteoarthritis, meniscus pathology, or ligament pathology were used for this study. The 86 

cadaveric specimens utilized in this study were donated to a tissue bank for the purpose 87 

of medical research and then purchased by our institution. All specimens were stored at 88 

-20˚ C and thawed at room temperature 24 hours prior to preparation. Before testing, 89 

each specimen underwent arthrotomy to confirm the absence of intraarticular 90 

pathology. 91 

In preparation for potting, the tibial, fibular, and femoral diaphyses were cut 20 92 

cm from the joint line. Sharp dissection to bone was performed, and all soft tissues were 93 

removed 10 cm distal and proximal to the joint line and the fibula was fixed to the tibia 94 

in its anatomic position. The superficial medial collateral ligament, posterior capsule, 95 
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semimembranosus tendon, and entire posteromedial corner structures were left intact. 96 

The femurs were then sectioned down the midline, in the sagittal plane to allow for 97 

direct visualization of the meniscus anatomy and corresponding tibial attachments while 98 

preserving the femoral attachments. The tibia and fibula were potted in a cylindrical 99 

mold filled with poly methyl methacrylate (PMMA; Fricke Dental International Inc., 100 

Streamwood, IL). 101 

 102 

Anatomic Measurements 103 

Setup and measuring device 104 

The tibia was rigidly clamped to prevent any movement during testing. A 105 

coordinate measuring device with a manufacturer reported repeatability of 0.025 mm 106 

(Romer Absolute Arm, Hexagon Metrology, North Kingstown, RI) was used to record 107 

points in 3-dimensional space using Rhino 5 software (McNeel North America, Seattle, 108 

WA). Point coordinates were imported into Python software (The Python Software 109 

Foundation, https://www.python.org) and measurements were calculated using a 110 

custom software script. The 3-dimensional anatomic distances and lengths were 111 

calculated and broken down into directional components using the knee’s main axes: 112 

anterior-posterior, medial-lateral, and proximal-distal. The proximal-distal direction was 113 

defined using the tibial axis. The medial-lateral direction was defined using the most 114 

medial and lateral points of the tibial plateaus. The anterior-posterior axis was defined 115 

as being perpendicular to the coronal plane, calculated from the proximal-distal and 116 

medial-lateral axes defined above. The same investigator (initials blinded for review) 117 
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performed all measurements to decrease interobserver variability. A second board-118 

certified orthopaedic surgeon (initials blinded for review) was present during all testing 119 

for landmark confirmation.  120 

Landmarks and measurements 121 

The total meniscus length was calculated by summing the distance between 122 

discrete points taken along the periphery of the entire length of the curved medial 123 

meniscus from the posterior root to the anterior root attachments. Utilizing the 124 

geometric data and 3-dimensional points, curved distances and percentages of meniscal 125 

attachments were calculated and referenced according to where they attached along 126 

the total curved meniscus length (from posterior to anterior).  127 

The length of the PHMM was measured along the central portion of the 128 

meniscus using 5 data points. Parallel to these measurements, the corresponding length 129 

of the posterior medial capsular attachment was measured using 5 data points along the 130 

periphery of the posterior medial meniscus between its lateral extent and the 131 

posterolateral aspect of the posterior oblique ligament (POL). For the meniscotibial 132 

attachment to the medial meniscus, the length of the entire structure was measured 133 

using 3 data points. Surgically relevant arthroscopic and open landmarks were identified 134 

and measured in relation to their attachments on the medial meniscus. Surgically 135 

relevant landmarks included the meniscofemoral and meniscotibial attachments of the 136 

POL, the meniscofemoral and meniscotibial attachments of the deep medial collateral 137 

ligament (dMCL), the anteromedial meniscocapsular attachment, the centers of the 138 

anterior and posterior meniscal root attachments, center of the ACL tibial attachment, 139 
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center of the posterior cruciate ligament (PCL) tibial attachment, center of the shiny 140 

white fibers of the posterior meniscal root tibial attachment, and the capsular 141 

attachment of the direct arm of the semimembranosus tendon. In addition, digital 142 

calipers were used to measure meniscal width (anterior horn, mid-body, posterior 143 

horn), meniscal height (posterior horn), and the length and width of the medial tibial 144 

plateau.  145 

 146 

Histological Analysis 147 

 A sample of 10 non-paired, fresh-frozen male cadaveric knee specimens (mean 148 

age 58.3 years; range, 45-70 years), separate from the specimens used for anatomical 149 

measurements, were used for the histological analysis. Tissue specific to the 150 

meniscocapsular and the meniscotibial attachments of the PHMM was gathered via 151 

open dissection of the posterior medial meniscus anatomy. All tissues were fixed in 10% 152 

neutral buffered formalin at room temperature for 72 hours, rinsed in phosphate 153 

buffered saline (PBS), and stored in PBS at 4˚C before paraffin processing. The tissues 154 

were then paraffin processed by hand. Specifically, samples were dehydrated from 75% 155 

ethanol (EtOH), through 100% EtOH, cleared with three changes of xylene, and paraffin 156 

infiltrated with three changes of paraffin wax at 60˚C while shaking. Tissues were 157 

embedded in paraffin, solidified in cassettes on ice, and sectioned at 6 µm widths. Prior 158 

to staining, slides were dried in a 60˚C oven for two hours, deparaffinized with two 159 

changes of xylene, and rehydrated to water. Hematoxylin and eosin (H&E) staining was 160 
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then conducted to determine the orientation of the meniscocapsular and meniscotibial 161 

attachments of the posterior medial meniscus. All images were taken using a Nikon 162 

Eclipse Ni-U upright microscope (Nikon, Edgewood, New York, USA). 163 

 164 

RESULTS 165 

Posterior Meniscocapsular Attachment of the Medial Meniscus  166 

 The posterior meniscocapsular attachment had an average length of 20.2 ± 6.0 167 

mm (range, 11.3 to 33.2 mm) and did not attach directly to the superior margin of the 168 

PHMM. In all specimens, the posterior medial capsule attached inferior to the superior 169 

margin of the posterior medial meniscus at an average depth of 36.4% of the total 170 

posterior meniscus height (Figure 1). The PHMM had an average length of 21.3 ± 2.0 171 

mm (range, 17.6 to 24.5 mm), essentially confluent with the entire length of the 172 

posterior capsule. The dimensions of the medial meniscus and medial tibial plateau are 173 

presented in Table 1. 174 

 175 

176 
Figure 1. Right knee cadaveric dissection demonstrating the A) relationship of the 177 
posterior medial capsule and meniscofemoral attachments of the POL and deep MCL to 178 
the posterior horn of the medial meniscus; B) posterior medial capsule attaching just 179 
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below the superior margin of the medial meniscus. PHMM: posterior horn medial 180 
meniscus; MTP: medial tibial plateau; MF: meniscofemoral attachment; POL: posterior 181 
oblique ligament; MCL: medial collateral ligament; MFC: medial femoral condyle; MM: 182 
medial meniscus.  183 
  184 

Structure Distance (mean ± SD) 

Anterior Horn MM Width 7.6   ± 1.7 mm 

Mid-Body MM Width 9.3   ± 2.6 mm 

Posterior Horn MM Width 12.6 ±3.3 mm 

Height of Posterior MM 4.6   ± 1.5 mm 

Length of Medial Tibial Plateau 49.1 ± 3.1 mm 

Width of Medial Tibial Plateau 35.1 ± 3.0 mm 

Table 1. Average dimensions of the medial meniscus and medial tibial plateau (n=14). 185 
The height of the medial meniscus was measured at the most posterior point along the 186 
posterior horn. The length and width of the medial tibial plateau were measured to 187 
include the articular cartilage margins. MM: medial meniscus; SD= standard deviation. 188 
 189 
 190 
 191 
Posterior Meniscotibial Ligament Attachment of the Medial Meniscus 192 

 The posterior meniscotibial ligament attachment to the PHMM had an average 193 

length of 14.0 ± 5.4 mm (range, 6.4 to 27.4 mm) at its insertion on the posterior tibia. 194 

This structure was identified in all specimens and coursed at an oblique angle from the 195 

posterior tibia to its insertion proximal to the inferior edge of the posterior medial 196 

meniscus. On average, the most lateral point of the meniscotibial ligament attachment 197 

on the posterior medial meniscus was 16.5 mm (range, 12.9 to 25.6 mm) posterior and 198 

7.7 mm (range, 1.7 to 19.8 mm) medial to the center of the posterior medial meniscus 199 

root attachment. The meniscotibial tibial ligament attachment was located 5.9 ± 1.3 mm 200 

(range, 3.7 to 8.0 mm) inferior to the articular cartilage margin of the posterior medial 201 

tibial plateau. The meniscotibial ligament attachment merged with the posterior 202 
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meniscocapsular attachment to form a common PHMM attachment at the most 203 

posterior point of the meniscocapsular junction in all specimens (Figure 2).   204 

 205 

 206 
Figure 2. A) Sagittal view of a cadaveric dissection of the posterior horn medial meniscus 207 
(PHMM) anatomy, showcasing the meniscocapsular and meniscotibial ligament (MTL) 208 
attachments as they merged to form a common attachment. The posterior cruciate 209 
ligament (PCL) facet is outlined in methylene blue to illustrate the proximity of the PCL 210 
tibial attachment. B) Illustration of the PHMM and shared common attachment of both 211 
the meniscocapsular and MTL. The MTL attached 5.9 mm distal to the articular cartilage 212 
margin of the posterior medial tibial plateau.  213 
 214 

Posterior Oblique Ligament (POL) Attachment to the Medial Meniscus 215 

 The meniscal attachment of the POL was a direct expansion of the posteromedial 216 

capsule (i.e., the POL capsular arm
16

) and was located directly between the posterior 217 

meniscocapsular attachment and the meniscofemoral dMCL attachment. There were 218 

two distinct POL structures; one attaching the meniscus to the femur and another 219 

attaching it to the tibia. The POL meniscofemoral attachment length was 8.2 ± 2.1 mm 220 

(range, 6.0 to 13.0 mm). The center of the meniscofemoral POL attachment was located 221 

34.1 ± 6.7 mm (range, 26.6 to 48.7 mm) medial to the posterior medial meniscus root 222 
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center; corresponding with an average curved distance of 38.7% of the total meniscus 223 

length, from the posterior meniscus root to the anterior meniscus root. The POL 224 

meniscotibial attachment length was 9.0 ± 2.3 mm (range, 4.0 to 13.6 mm) and it 225 

inserted 6.7 ± 1.7 mm (range, 3.4 to 10.1 mm) inferior to the articular cartilage margin 226 

of the medial tibial plateau. On a curved distance, the POL meniscotibial attachment 227 

was 6.0 ± 3.6 mm anterior and 16.5 ± 4.5 mm medial to the center of the posterior 228 

meniscotibial ligament attachment (Figure 3).  229 

 230 
Figure 3. Axial view illustration of the anatomic relationships of the posterior horn of 231 
the medial meniscus (PHMM), posterior capsule, posterior oblique ligament (POL), deep 232 
medial collateral ligament (MCL), and semimembranosus tendon. The posterior 233 
meniscocapsular attachment spanned the entire length of the PHMM and attached at 234 
an average depth of 36.4% of the total posterior meniscus height, supporting the 235 
potential for a “hidden” space for meniscal ramp lesions when the knee is near full 236 
extension.  237 
 238 
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Deep Medial Collateral Ligament (dMCL) Attachment to Medial Meniscus 239 

 The dMCL had a broad, firm attachment to the mid-body of the medial meniscus 240 

in all specimens. The dMCL meniscofemoral attachment blended with the POL 241 

meniscofemoral attachment posteriorly and with the anteromedial capsule anteriorly. 242 

The average length of the dMCL attachment on the medial meniscus was 14.8 ± 3.2 mm 243 

(range, 10.0 to 21.1 mm). The center of the meniscofemoral dMCL attachment was 244 

located 45.9 ± 7.0 mm medial to the posterior medial meniscus root center; 245 

corresponding with an average curved distance of 50.5% of the total meniscus length. 246 

The meniscotibial attachment of the dMCL was a distinct and separate structure and 247 

had an average length of 17.7 ± 3.4 mm (range, 12.8 to 24.4 mm) and it inserted 6.4 ± 248 

1.9 mm (range, 3.6 to 11.1 mm) inferior to the articular cartilage margin of the medial 249 

tibial plateau.  250 

 251 

Semimembranosus Tendon  252 

 The semimembranosus tendon consisted of two main portions, the anterior arm 253 

and the direct arm. The semimembranosus tendon had a fascial attachment to the 254 

posterior inferior margin of the medial meniscus in 12 of 14 (86%) specimens (Figure 4). 255 

This semimembranosus-meniscal attachment branched from the anterior arm of the 256 

semimembranosus and was located between the posterior meniscotibial ligament and 257 

the meniscotibial POL attachments. The average length of the fascial attachment of the 258 

semimembranosus to the meniscus was 9.2 ± 2.1 mm (range, 5.1 to 12.5 mm). The 259 
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average curved distance of the semimembranosus attachment was located at 34.0% of 260 

the total meniscus length, from the posterior medial meniscus root center.   261 

 262 
Figure 4. Illustration of posterior medial anatomy with the posterior capsule reflected. 263 
This figure illustrates the intimate relationship of the static and dynamic structures of 264 
the posteromedial corner including the semimembranosus tendon fascial expansion 265 
that attached directly to the PHMM. SM: semimembranosus; MCL: medial collateral 266 
ligament; POL: posterior oblique ligament; ACL: anterior cruciate ligament; MM: medial 267 
meniscus; PCL: posterior cruciate ligament.  268 
 269 

Histology 270 

Hematoxylin and eosin (H&E) staining of the posterior horn of the medial 271 

meniscus demonstrated a well-defined collagen structure and cell distribution that was 272 

typical of meniscal structure. Conversely, both the meniscocapsular and the 273 

meniscotibial attachments demonstrated long fibers organized linearly, which is 274 
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characteristic of collagen type I-expressing fibroblasts that comprise ligaments. Across 275 

all specimens, these attachments showed very similar structure, cell density, and fiber 276 

directionality. No histological differences were observed and the two attachments 277 

merged together at a common attachment site on the PHMM (Figure 5).  278 

Alcian blue staining of the specimens demonstrated a clear gradient of 279 

Glycosaminoglycan (GAG) presence, with high expression in the posterior medial 280 

meniscus and decreasing expression moving toward its meniscocapsular and 281 

meniscotibial attachments. GAG expression in both meniscocapsular and meniscotibial 282 

attachments were similar and suggested no qualitative difference in the composition of 283 

their collagen matrices. 284 

 285 
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 286 
Figure 5. A/B: H&E staining of the capsular and tibial attachments of the PHMM, 287 
demonstrating similar appearance of collagen type-I and cell density with no observed 288 
differences between the two attachments. C/D: GAG expression in both 289 
meniscocapsular and meniscotibial attachments were visually similar, with a clear 290 
decrease in GAG expression from high to low as the meniscus transitioned towards to 291 
the capsular and tibial attachments (anterior to posterior). Figures A/B show no 292 
difference in the fiber orientation between the meniscocapsular and meniscotibial 293 
attachments of the PHMM, while figures C/D show these two structures are 294 
indistinguishable regarding their collagen composition as they converge and attach to 295 
the PHMM. Image A was taken at 2x magnification while all other images (B, C, and D) 296 
were taken at 4x magnification. *: Meniscocapsular attachment; #: Meniscotibial 297 
attachment; H&E: Hematoxylin and eosin; PHMM: posterior horn medial meniscus; 298 
GAG: Glycosaminoglycan.  299 
 300 
 301 
DISCUSSION 302 

The main findings of the present study were that there was a shared common 303 

attachment of the meniscocapsular and meniscotibial ligament attachments that 304 
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merged into the PHMM, and there were no histological differences observed between 305 

the meniscocapsular and meniscotibial attachments. Additionally, the posterior capsule 306 

did not attach directly to the superior portion of the PHMM, providing evidence for the 307 

potential location of “hidden” meniscal ramp lesions when the knee is near full 308 

extension. Specifically, this hidden area may be responsible for missed diagnoses of 309 

ramp tears during preoperative MRI scans and it further supports the utility of viewing 310 

the PHMM posteromedially during arthroscopy to confirm or deny the presence of a 311 

ramp lesion at the time of ACL surgery.  312 

 To date, there is no consensus regarding the definition of a ramp lesion because 313 

different anatomical locations have been proposed as the site of injury. Originally, a 314 

ramp lesion was defined as a longitudinal tear at the meniscocapsular junction 2.5 cm in 315 

length.
28

 In the current study, the posteromedial meniscocapsular junction was 2.0 cm 316 

in length; thus a tear 2.5 cm in length may not be an accurate definition for a ramp 317 

lesion. Similarly, Ahn et al.
2
 performed a clinical follow-up with second-look arthroscopy 318 

and recommended that peripheral tears of the PHMM > 1 cm in length should be 319 

repaired during concomitant ACL reconstruction. In contrast, Liu et al.
19

 evaluated 320 

clinical outcomes at a mean follow-up of 2 years in patients with ACL reconstruction and 321 

concomitant stable ramp lesions < 1.5 cm and reported no significant difference in 322 

outcomes between trephination and meniscal repair. These authors theorized that all 323 

meniscal ramp lesions < 1.5 cm in length were stable and thus may not require surgical 324 

repair with a concomitant ACL reconstruction.
19

  325 
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The anatomic and histologic analysis of the current study demonstrates a shared 326 

attachment of the meniscocapsular and meniscotibial structures on the PHMM. Thaunat 327 

et al.
29

 described a classification system for meniscal ramp lesions with five different 328 

types—involving both meniscocapsular separation and meniscotibial ligament 329 

disruption, with or without partial tearing at their attachments to the PHMM, as well as 330 

tears at the red-red and red-white aspects of the posterior horn of the medial meniscus. 331 

Considering the findings of the current study, the previously described classification 332 

system may not be appropriate for surgical planning, because a tear in either the 333 

meniscocapsular or meniscotibial attachment of the PHMM could dictate the same 334 

treatment (i.e. repair).
29

  335 

The intuitive theories behind inherent knee instability and meniscal ramp lesions 336 

are becoming more recognized. If the superior meniscocapsular joint capsule or the 337 

inferior meniscotibial ligament is torn, this may create further instability with anterior 338 

tibial translation and knee rotation.
1, 11, 23, 27

 However, from our anatomic and histologic 339 

analysis, we found that these two structures share a common PHMM attachment and 340 

thus we theorize that both the meniscocapsular and meniscotibial attachments may 341 

function together as an anatomical unit. A recent biomechanical study supports the 342 

above-mentioned findings, because there were no significant differences in knee 343 

kinematics between a meniscocapsular-based tear and a meniscotibial-based tear in 344 

ACL-deficient and ACL-reconstructed knees.
11

 This suggests that although ramp lesions 345 

may occur in two separate locations outside of the meniscal substance of the PHMM 346 

instead of only at the meniscocapsular junction of the PHMM as previously described, 347 
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an inside-out repair of the PHMM may be adequate to address lesions of both 348 

structures and restore knee stability.  349 

 The POL meniscofemoral attachment was found to be a direct expansion of the 350 

posteromedial capsule, located directly between the posterior meniscocapsular 351 

attachment and the dMCL meniscofemoral attachment. The POL consists of three main 352 

fascial attachments that course from the distal semimembranosus tendon and have 353 

been previously termed the superficial, central, and capsular arms.
13

 The central arm 354 

forms the main portion of the POL and together with the capsular arm merges directly 355 

with the posteromedial capsule and attaches firmly to the PHMM.
14, 16

 These quantified 356 

anatomic descriptions may be useful for intraoperative planning during anatomic-based 357 

repair of POL tears in medial-sided knee injuries.  358 

 The dMCL had a broad, firm meniscofemoral and meniscotibial attachment to 359 

the mid-body of the medial meniscus, located between the meniscofemoral attachment 360 

of the POL and the anteromedial capsule.
8, 16

 The center of the dMCL meniscofemoral 361 

attachment was located at the mid-portion of the medial meniscus, with an average 362 

curved distance of 50.5% of the total meniscus length. The dMCL meniscotibial 363 

attachment inserted an average 6.4 mm inferior to the articular cartilage margin of the 364 

medial tibial plateau, which may serve as an anatomic landmark for tibial suture anchor 365 

placement during dMCL repairs.  366 

 The semimembranosus muscle-tendon complex had a firm attachment to the 367 

PHMM in the majority of specimens (86%). This attachment may have a dynamic role in 368 
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posteromedial corner and medial meniscus stability. However further biomechanical 369 

studies are needed to evaluate this anatomic relationship.  370 

The present study has some limitations inherent to a cadaveric study design. In 371 

order to visualize the medial meniscus for measurements, the femur had to be 372 

sectioned sagitally. Although a detailed dissection was performed to clearly visualize the 373 

anatomic attachments and fiber orientations, distances were calculated as absolute 3-374 

dimensional vector norms, which do not provide directional information.  375 

 376 

CONCLUSION 377 

The anatomy of the area where a medial meniscal ramp tear occurs revealed that the 378 

two posterior meniscal attachments merged at a common attachment on the PHMM. 379 

Histologic analysis validated a shared attachment point of the meniscocapsular and 380 

meniscotibial attachments of the PHMM. The findings of this study provide the 381 

anatomical foundation for an improved understanding of the role of the 382 

meniscocapsular and meniscotibial attachments of the PHMM and the anatomic basis of 383 

ramp tears. This will help to further refine injury classification and allow for a more 384 

precise definition of a meniscal ramp lesion.  385 

  386 
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