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INTRODUCTION 

The meniscus is a fibrous cartilage that covers the majority 

of the articular surface of the tibial plateau.1 With lateral 

and medial portions, the medial portion is more prone to 

injuries due to its attachment to the medial collateral 

ligament (MCL), which restricts its mobility.2 The 

incidence of medial meniscal injuries is seen to increase 

with age and is higher in males.3 Injuries to the menisci 

present with varying symptoms that include swelling, 

clicking, catching, locking, pain in the joint line, and knee 

buckling.4 Treatment often begins with conservative 

management; however, if conservative treatment fails to 

relieve symptoms, a PMM can be performed. 

A PMM is the most commonly performed arthroscopic 

procedure, estimated at 81% of all arthroscopic 

procedures.5 When performing a PMM, cartilage 

preservation is a top priority. Cartilage tissue lacks 

vascularization, severely limiting its regenerative and 

healing capabilities. Unfortunately, iatrogenic damage to 

the cartilage is the most reported complication when 

performing a PMM.6 An analysis of 3,714 arthroscopic 

procedures showed a 2% prevalence rate of iatrogenic 

chondral lesions.7 The preservation and prevention of 
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further damage to the cartilage tissue is vital as its loss has 

been strongly linked to the early onset of osteoarthritis in 

adults. Osteoarthritis is one of the most common causes of 

pain and disability in middle-aged and older adults.8-10 

Therefore, avoiding any iatrogenic chondral damage is 

crucial for the success of this procedure. 

A well-known barrier that can cause such iatrogenic 

chondral damage and hinder a surgeon’s ability to navigate 

the knee joint space during a PMM properly is the location 

of the meniscal tear. When performing a valgus maneuver 

on the knee to open the joint space, posterior horn tears in 

the PMC of the knee can be difficult to access due to 

obstruction by the medial femoral condyle. Insertion of 

arthroscopic instruments into this challenging area has 

been shown to lead to many complications during surgery, 

resulting in increased revision rates and damage to the 

medial femoral condyle and healthy menisci.11,12 These 

errors are exacerbated in patients with a “tight knee” where 

performing a valgus maneuver does not adequately open 

the joint space to insert the arthroscopic instruments 

safely. This challenge of performing a PMM in patients 

with a tight knee has led to the emergence of novel surgical 

techniques such as the percutaneous pie crusting 

technique.6 These techniques release tension in the MCL 

that stabilizes the medial meniscus. Doing so allows for an 

adequate joint space to perform a PMM in areas such as 

the PMC safely. 

We present a unique method for releasing the tension in 

the MCL in patients with a tight knee undergoing a PMM 

for a meniscus tear in the PMC by performing a femoral 

end MCLR. This allows adequate femorotibial joint space 

access to safely perform a PMM while preventing 

iatrogenic cartilage damage. In this study, we evaluate our 

approach's clinical and functional effectiveness when 

performing a PMM in patients who present with a tight 

knee and compare the outcomes via propensity score 

matching to patients who underwent a PMM for a PMC 

meniscus tear without an MCLR.  

CASE SERIES 

 

Surgical technique 

 

When performing a PMM for a PMC tear to the medial 

meniscus, an assessment of the accessibility and spacing 

of the PMC is first conducted. This is performed intra-

operatively, whereby the knee is flexed at 0 and 30 

degrees, and valgus stress with external rotation is applied 

to the knee. The arthroscopic shaver is used as a reference 

to measure the joint space and a tight knee is concluded if 

the 4 mm shaver cannot be inserted (Figure 1). If the 

shaver can be comfortably inserted into the joint space, the 

PMM is continued normally. However, for cases that have 

a tight knee designation, an MCLR is performed prior to 

the PMM.  

The MCLR is an open approach procedure, and the 

femoral end of the MCL is the area of interest. The 

procedure begins by inspecting the knee and marking the 

incision sites. The tourniquet tied to the lower extremity is 

then tightened to roughly 300 mmHg. The medial femoral 

epicondyle is identified, and a 2cm longitudinal incision is 

created over it. After electrocauterizing any bleeders, a 

longitudinal incision is made to the pes anserinus to access 

the superficial MCL (sMCL). The sMCL is partially 

incised as needed from the femoral end until adequate joint 

space is achieved (Figure 2).  

This is followed by the completion of the PMM. Once the 

PMM repair is completed, the MCL is reattached to its 

native site via Arthrex 5.5 mm bio composite corkscrews. 

A #2 fiber wire is used to provide extra support to this 

reattachment. After an inspection is performed for any 

saphenous neurovascular injury, the pes anserinus is 

sutured back together, followed by the subcutaneous tissue 

and skin.  

 

Figure 1 (A and B): Pre-operative arthroscopic 

images of a patient with a tight knee. These images 

demonstrate the limited joint space in the PMC on 

whom an MCLR was performed. Demonstrates the 

use of the arthroscopic probe as a measurement of 

joint space. 

A 

B 
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Figure 2 (A and B): Post-operative arthroscopic 

images of the same patient in Figure 1 after 

performing an MCLR. These images demonstrate the 

increase in joint space of the PMC. 

Patient assessment 

 

Immediately following the surgery, patients are assigned a 

post-operative MCLR rehabilitation protocol consisting of 

a knee brace locked in full extension for up to 4-6 weeks. 

Follow-up evaluations are then performed every four 

weeks for a period of three months, after which follow-up 

is on a case-by-case basis. After 1-month post-operative 

assessment, a physical therapy and weight-bearing plan is 

made. During each visit, knee functionality and a thorough 

MCL ligament assessment are conducted via: Lysholm 

and Tegner score, VAS pain scale, knee flexion angle and 

duration of follow-up and post-operative complications 

To help avoid bias in the study, the patients privately filled 

out post-operative Lysholm and Tegner scores and the 

VAS pain scale questionnaires, which were then directly 

stored within the database. 

Database search 

 

Patient selection began with a database search from the 

Alpine orthopedic and spine research database (AOSRD). 

The AOSRD consists of patients who had surgeries done 

by a single surgeon between 2010 and 2022. Patients with 

a PMM performed were identified in the database using 

the following CPT codes: 29880, 29881, 29882. Patients 

aged from 18 to 85 years were selected. A total of 188 

patients were identified (Figure 3).  From these, 32 patients 

had a partial lateral meniscectomy (PLM) performed, and 

the remaining 156 had either a PMM or both a PMM and 

PLM. Of the 156 patients, 14 underwent an MCLR to 

safely perform a PMM (MCLR group), while the 

remaining 142 simply required a valgus maneuver of the 

knee to achieve adequate joint space (Valgus group). The 

14 patients who underwent an MCLR were selected, and a 

retrospective chart review was performed. Data regarding 

their demographics, surgical history, past medical history, 

follow-ups, and assessments were recorded and stored 

safely in a 2-factor authenticated database. 

All analyses were performed in R version 4.2.2. Two 

separate analyses were run in this study. The first 

compared the pre-operative and post-operative assessment 

scores between patients who underwent an MCLR. This 

comparison was conducted via a paired two-tailed t-test 

between both groups. 

The second analysis compared the post-operative scores of 

the patients who underwent an MCLR for PMC tears to 1:1 

propensity score-matched patients and unmatched patients 

who underwent a valgus maneuver for PMC tears. This 

analysis began by first matching patients in the MCLR 

group to patients in the valgus group. A logistical 

regression model was used to calculate a propensity score 

for each patient in both groups. When calculating the 

propensity score, the covariates we used are as follows: 

body mass index (BMI), type of tear, history of ipsilateral 

knee pathology, and secondary surgeries. To use age and 

BMI as covariates, we converted these continuous 

variables into categorical variables with specific cutoffs. 

For BMI, we used the CDC-recommended classification 

of BMI, and patients were grouped into underweight, 

normal, overweight, and obese. Many patients had an 

associated secondary procedure that was done along with 

the PMM, which was also considered when matching 

patients. These secondary surgeries included procedures 

such as chondroplasties and ligament reconstructions, 

categorized as cartilage or ligament surgery for the 

propensity score calculation. Once a score was calculated 

for a patient, matching was done to the closest neighboring 

score to create the best possible 1:1 matched group. 

Comparison between the post-operative measurements in 

both groups was done via an unpaired two-tailed t-test, 

with a p<0.05 recognized as statistically significant. The 

unpaired two-tailed t-test was then run between the valgus 

group and an unmatched group that contained all the 

valgus group patients. 

With this, we recognize the limitation of using this model 

as the MCLR procedure was only done on patients who 

presented with a tight knee. The propensity score matching 

was not used in this study to deduct a causal inference 

A 

B 



Parhar K et al. Int J Res Orthop. 2024 Mar;10(2):409-415 

                                               International Journal of Research in Orthopaedics | March-April 2024 | Vol 10 | Issue 2    Page 412 

between both groups. Its use is limited to finding a 

matching pair in both groups with similar characteristics to 

create a base for comparison. 

Descriptive statistics were performed on each variable. 

Each continuous variable was categorized into a normal 

distribution, and the mean ± standard deviation as well as 

the median (interquartile ranges) were used to describe 

each. 

The first analysis consisted of the 14 patients that required 

an MCLR, consisting of seven males and seven females. 

The mean age of the patients in years was 52.0±23.0 (18.2-

83.4). The mean BMI was 27.2±4.8 (20.5-35.1). The 

average number of follow-up appointments was 4±1.7 

(2.0-7.0). The average follow-up duration in months was 

4.5±2.7 (3.0-11.0). Twelve patients had the procedure 

performed on the right knee, while the other two were on 

the left. Six patients had a history of ipsilateral knee 

surgery. In addition to the primary PMM surgery, one 

patient underwent an ACL reconstruction, two patients 

also underwent a PLM, and two patients had a 

chondroplasty. All patients had meniscus tears in the PMC, 

and the tear types were as follows-bucket-handle tear: 1, 

horizontal tear: 1, vertical tear: 1, complex tear: 3, flap 

tear: 4, radial tear: 4 (Table 1). When comparing the pre-

operative to the post-operative measurements, the patients 

showed a statistically significant improvement within each 

measured category. The mean values improved as follows: 

Tegner score improved from 1.6 to 3.7 (difference of 2.1) 

(p<0.001), Lysholm score improved from 36.3 to 69.9 

(difference of 33.6) (p<0.001), VAS pain scale score 

improved from 6.7 to 3.1 (difference of 3.6) (p<0.001), and 

flexion angle improved from 112.1 to 125.7 degrees 

(difference of 13.6) (p<0.001) (Table 2). No post-operative 

complications were observed in any of the patients. No 

difference in correlation was seen when comparing the 

presence of ipsilateral knee pathologies to the change in 

pre-operative and post-operative scores within the 

patients. 

The demographics and assessment scores of patients for 

the 1:1 matched valgus group and the non-matched valgus 

group are shown in Table 3. For the matched pair, the 3-

month post-operative outcome scores were compared 

between the MCLR group and the valgus group. The 

analysis showed no statistically significant difference 

between the measured post-operative scores among both 

groups: for the Tegner (p=0.843), Lysholm (p=0.107), and 

flexion angle (p=0.306.). The VAS pain scale did show a 

statistically significant difference between both these 

groups (p=0.026) (Table 3). Now, for the unmatched 

valgus group comparison, no statistically significant 

difference was seen in any of the measured variables 

(p>0.05). 

When comparing the follow-up duration and number of 

appointments of the MCLR group to both the matched and 

unmatched valgus group, no statistically significant 

difference was seen between them.   

 

Figure 3: This figure walks over the patient selection 

pool for the different groups within the study. The 

groups of interest being the MCLR group (n=14), the 

1:1 propensity score matched valgus group (n=14) and 

the non-matched valgus group. 

Table 1: MCLR group patient demographics. 

 

Variables N (%) 

Number of patients 14 

Age (In year) 52±23 

BMI (kg/m2) 27.2±4.8 

Follow-up duration 4.5±2.7 

Follow up appointments 3.8±1.7 

Gender  

Female 7 (50) 

Male 7 (50) 

Type of tear 

Radial tear 4 (28.6) 

Flap tear 4 (28.6) 

Horizontal tear 1 (7.1) 

Vertical tear 1 (7.1) 

Complex tear 3 (21.4) 

Bucket handle tear 1 (7.1) 

Associated procedures 

Cartilage surgery 2 (14.2) 

Ligament surgery 3 (21.4) 

None 9 (64.3) 

Ipsilateral knee surgery history 6 (42.8) 
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Table 2: MCLR group pre-operative and post-operative score comparison. 

Variables Pre-op 3 months post-op P value 95% CI 

Flexion angle 112.1±4.8 125.7±4.7 0.0015 8.12, 21.48 

Lysholm score 36.3±3.1 69.9±4.4 0.0000023 29.92, 46.08 

Tegner score 1.6±0.8 3.7±1.8 0.00014 0.90, 2.70 

VAS pain score 6.7±2.3 3.1±0.8 0.00012 2.63, 4.58 

Table 3: MCLR and valgus group matched and non-matched post-operative score comparison. 

Variables 
MCLR 

group 

Matched 

valgus group 

(1:1) 

P value 

(MCLR to 

matched) 

Non-matched 

valgus group 

P value 

(MCLR to 

non-matched) 

Number of patients 14 14  142  

Age (In year) 52±23 53±22  54±21  

BMI (kg/m2) 27.2±4.8 26.8±5.2  28.3±5.9  

Follow-up duration 4.5±2.7 3.7±2.1 0.056 5.9±2.9 0.479 

Follow up appointments 3.8±1.7 3.1±2.2 0.196 4.1±1.4 0.533 

Gender 

Female 7 7  78  

Male 7 7  64  

Type of tear 

Radial tear 4 2  35  

Flap tear 4 3  20  

Horizontal tear 1 2  32  

Vertical tear 1 1  16  

Complex tear 3 3  27  

Bucket handle tear 1 3  12  

Secondary surgeries 

Cartilage surgery 2 3  48  

Ligament surgery 3 2  30  

None 9 9  64  

Ipsilateral knee surgery history 6 3  24  

Pre-operative Lysholm score 36.3±3.1 34.1±5.1    

Post-operative Lysholm score 69.9±4.4 71.7±4.9 0.107 74.4±3.6 0.155 

Pre-operative Tegner score 1.6±0.8 1.8±1.1    

Post-operative Tegner score 3.7±1.8 3.6±1.5 0.843 3.7±2.9 0.997 

Pre-operative VAS pain score 6.7±2.3 6.9±1.8    

Post-operative VAS pain score 3.1±0.8 2.5±1.3 0.026 2.0±1.3 0.074 

Pre-operative flexion angle 112.1±4.8 110.1±4.4    

Post-operative flexion angle 125.7±4.7 124.3±4.4 0.306 125.9±4.1 0.940 

DISCUSSION  

PMM is the most common arthroscopic procedure 

performed by surgeons.5 However, significant care must 

be taken to prevent iatrogenic cartilage damage during the 

procedure to improve surgical outcomes and avoid 

progression to osteoarthritis. This procedure is 

complicated in some patients by the presence of a tight 

knee, making accessing parts of the meniscus difficult and 

prone to injury during surgery.11  

We, therefore, implemented a femoral end release to the 

MCLR to open the joint space and improve arthroscopic 

instrument access when performing a PMM. This allows 

us to safely perform a PMM in the PMC, even in patients 

with a tight knee. 

In this technique, the proximal end of the sMCL was the 

area of choice for the release. This portion of the ligament 

is known to be the primary stabilizer of the knee and plays 

a vital role in providing resistance against valgus forces to 

the knee.13 Furthermore, the ease of its access made it the 

perfect candidate. The advantage of an open approach to 

an MCLR is the ability to visualize internal structures. This 

visualization is crucial in avoiding complications related 

to the saphenous neurovasculature. Moreover, it allows for 

the proper repair of the MCL after the release.  

Our study showed a statistically significant improvement 

in the patient outcomes following the PMM, including the 

femoral end approach to an MCLR. With a mean follow-

up duration of 4.5 months, improvement values included 

an increase in flexion angle by 13.6 degrees, a Lysholm 
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score by 35.6 points, a Tegner score by 2.1 points, and the 

VAS pain scale decreased by 3.6 points. These values are 

comparable to the more common Percutaneous pie-

crusting technique. Fakioglu et al in their study, showed a 

42-point increase in the Lysholm knee score with a median 

follow-up of 8.3 months.14 Similarly, Zhu et al in their 

Percutaneous Pie Crusting technique study, showed a 2.8-

point decrease in the VAS pain scale score and a 40.9 and 

1.4-point increase in the Lysholm and Tegner knee scores, 

respectively, after a follow-up duration of 6 months.15 

When evaluating post-operative complications after 

performing an MCLR, Da Silva Campos et al. stated the 

most reported complications to be residual knee 

instability/pain and saphenous neurovascular injury.6 No 

such complications were seen in any of the patients in our 

study. 

The second goal of this study was to evaluate if there was 

any functional difference and lasting morbidity when 

comparing patients who did receive an MCLR for a PMC 

meniscus tear to those who did not. We compared the post-

operative measurements of the MCLR group to two 

separate groups: 1) A 1:1 propensity-score matched group 

who underwent a valgus maneuver to open the joint space 

and 2) an unmatched group with all of the selected patients 

for this study. The propensity scores matching algorithm 

allowed us to control different co-variates to get the closest 

possible patient pairs for comparison. The outcomes in 

both groups showed no statistically significant difference 

in all comparison areas: Tegner score, Lysholm score, 

VAS pain scale, and flexion angle, signifying that no 

significant difference was noted in healing when an MCLR 

was performed.  

This technique of performing an MCLR does not come 

without its risks, the most important being the potential for 

long-term damage to the MCL. To mitigate this risk and 

support healing, a post-operative brace was considered. 

Currently, in the medical literature, there is conflicting 

evidence on the use of a post-operative brace for patients 

undergoing an MCLR.14,16-18 Moreover, these studies 

discuss bracing after performing the percutaneous pie 

crusting technique, as the literature on the femoral end 

approach to an MCLR is scarce. To aid in this decision, the 

MCL injury classification system implemented by 

Makhmalbaf et al was used to classify the damage of our 

MCLR.19 The fiber damage, diffuse tenderness, and slight 

instability to the MCL classified our MCLR procedure as 

a grade 2 injury to the MCL. A review of the management 

of grade 2 MCL injuries recommended the use of bracing 

to reduce the risk of future MCL injuries.20 Therefore, a 4-

week knee brace locked in full extension was prescribed to 

all the patients to ensure proper healing.  

This study does not come without its limitations. Firstly, 

there is no objective measurement when determining the 

knee joint space. From our experience, using the 

arthroscopic probes as a measurement reference proved to 

be a great indicator of the extent to which the MCL 

required release. Second, the healing of the MCL was 

assessed during follow-up visits via a thorough physical 

exam. No pre-surgery or post-surgery MRIs were taken of 

the MCL to determine the extent of healing, as no case 

warranted its necessity. However, evaluating objective 

data, such as the use of MRIs, on the healing of the MCL 

for this approach is something that should be explored in 

future studies. Third, expanding the sample size would 

increase the power of our study. Future studies should 

include a more diverse population to improve the 

generalizability of the findings. Finally, longer follow-ups 

would need to be performed to evaluate the patients for 

potential long-term complications. 

CONCLUSION 

 

From the results of our analysis, performing a PMM using 

a femoral end approach MCLR showed improvement in 

the patient’s symptoms, comparable to other methods in 

the literature. Moreover, no difference in clinical and 

functional outcomes was seen when comparing patients 

with and without a femoral end MCLR for a PMC 

meniscus tear. Therefore, performing an MCLR via an 

open femoral end approach is an effective procedure for 

increasing the joint space in a patient with a tight knee that 

requires a PMM in the PMC to prevent iatrogenic cartilage 

damage.   

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Raj MA, Bubnis MA. Knee Meniscal Tears. In: 

StatPearls. Treasure Island (FL): StatPearls 

Publishing; 2023.  

2. Lento PH, Akuthota V. Meniscal injuries: A critical 

review. Journal of Back and Musculoskeletal 

Rehabilitation. 2000;15(2):55-62.  

3. Ridley TJ, McCarthy MA, Bollier MJ, Wolf BR, 

Amendola A. Age Differences in the Prevalence of 

Isolated Medial and Lateral Meniscal Tears in 

Surgically Treated Patients. Iowa Orthopaedic J. 

2017;37:91-4. 

4. Bhan K. Meniscal Tears: Current Understanding, 

Diagnosis, and Management. Cureus. 

2020;12(6):e8590. 

5. Howard DH. Trends in the Use of Knee Arthroscopy 

in Adults. JAMA Internal Med. 2018;178(11):1557-8. 

6. Da Silva Campos VC, Guerra Pinto F, Constantino D, 

Andrade R, Espregueira-Mendes J. Medial collateral 

ligament release during knee arthroscopy: Key 

concepts. EFORT Open Rev. 2021;6(8):669-75. 

7. Dick W, Glinz W, Henche HR, Ruckstuhl J, Wruhs O, 

Zollinger H. Complications of arthroscopy. A review 

of 3714 cases. Arch Orthop Traumatic Surg. 

1978;92(1):69-73.  

8. Buckwalter JA, Mankin HJ. Articular cartilage: 

Degeneration and osteoarthritis, repair, regeneration, 



Parhar K et al. Int J Res Orthop. 2024 Mar;10(2):409-415 

                                               International Journal of Research in Orthopaedics | March-April 2024 | Vol 10 | Issue 2    Page 415 

and transplantation. Instructional Course Lectures. 

1998;47:487-504. 

9. Jarraya M, Roemer FW, Englund M, Crema MD, Gale 

HI, Hayashi D et al. Meniscus morphology: Does tear 

type matter? A narrative review with focus on 

relevance for osteoarthritis research. Seminars in 

Arthr Rheumatism. 2017;46(5):552-61. 

10. Roos H, Laurén M, Adalberth T, Roos EM, Jonsson 

K, Lohmander LS. Knee osteoarthritis after 

meniscectomy: Prevalence of radiographic changes 

after twenty-one years, compared with matched 

controls. Arthr Rheumat. 1998;41(4):687-93. 

11. Lubowitz JH, Rossi MJ, Baker BS, Guttmann D. 

Arthroscopic visualization of the posterior 

compartments of the knee. Arthroscopy. 

2004;20(7):675-80. 

12. Spahn G. Arthroscopic revisions in failed meniscal 

surgery. Int Orthopaed. 2003;27(6):378-81.  

13. Serra Cruz R, Olivetto J, Dean CS, Chahla J, LaPrade 

RF. Superficial Medial Collateral Ligament of the 

Knee: Anatomic Augmentation with Semitendinosus 

and Gracilis Tendon Autografts. Arthroscopy 

Techniques. 2016;5(2):e347-52.  

14. Fakioglu O, Ozsoy MH, Ozdemir HM, Yigit H, 

Cavusoglu AT, Lobenhoffer P. Percutaneous medial 

collateral ligament release in arthroscopic medial 

meniscectomy in tight knees. Knee Surg Sports 

Traumatol Arthroscopy. 2013;21(7):1540-5. 

15. Zhu W, Tang Q, Liao L, Li D, Yang Y, Chen Y. 

Application of pie-crusting the medial collateral 

ligament release in arthroscopic surgery for posterior 

horn of medial meniscus in knee joint. Zhong Nan Da 

Xue Xue Bao. 2017;42(9):1053-7. 

16. Claret G, Montañana J, Rios J, Ruiz-Ibán MÁ, 

Popescu D, Núñez M et al. The effect of percutaneous 

release of the medial collateral ligament in 

arthroscopic medial meniscectomy on functional 

outcome. Knee. 2016;23(2):251-5. 

17. Jeon SW, Jung M, Chun YM, Lee SK, Jung WS, Choi 

CH, Kim SJ, Kim SH. The percutaneous pie-crusting 

medial release during arthroscopic procedures of the 

medial meniscus does neither affect valgus laxity nor 

clinical outcome. Knee Surg Sports Traumatol 

Arthroscopy. 2018;26(10):2912-9. 

18. Polat B, Aydın D, Polat AE, Gürpınar T, Sarı E, 

Özmanevra R et al. Objective Measurement of Medial 

Joint Space Widening with Percutaneous “Pie Crust” 

Release of Medial Collateral Ligament during Knee 

Arthroscopy. J Knee Surg. 2020;33(1):94-8. 

19. Makhmalbaf H, Shahpari O. Medial Collateral 

Ligament Injury; A New Classification Based on MRI 

and Clinical Findings. A Guide for Patient Selection 

and Early Surgical Intervention. Arch Bone Joint 

Surg. 2018;6(1):3-7. 

20. Duffy PS, Miyamoto RG. Management of medial 

collateral ligament injuries in the knee: An update and 

review. Physician and Sportsmedicine, 

2010;38(2):48-54.  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

Cite this article as: Parhar K, Frolov D, Tapio R, 

Slack K, Schmitz MA. Measuring the outcomes of 

medial meniscectomies with a femoral end medial 

collateral ligament release and reattachment in 

patients with a tight knee: a case series. Int J Res 

Orthop 2024;10:409-15. 


