
The Meniscus 

Postgraduate lecture  2012 

A. C. W.  Hui 



Historical landmarks 

• Don King 1936 

– Characteristics of meniscal tears 

• Smillie 1944 

– “Unimportant vestigial organs” 

• Fairbank 1948 

– Radiological changes after menisectomy 

• Watanabe 1962 

– First arthroscopic menisectomy 



? 





Meniscus 

• Anatomy and histology 

• Kinematics 

• Pathology 

• Treatment 



Gross anatomy 



Lateral discoid meniscus 

Type I   II III (Wrisberg)    IV (Wrisberg) 



Lateral discoid meniscus 







Vascular anatomy 



Vascular anatomy  

medial meniscus 



Vascular anatomy 

lateral meniscus 



Micro-anatomy 

• Cells 

– Fibrochondrocytes 

 

• Matrix 

– Proteoglycans 

– Collagen (type I) 







Collagen matrix 



Mechanical properties 

• Resists tensile (hoop), shear and 

compressive stresses 

• Movement enhances dynamic conformity 

• Increases surface contact area 

• Secondary restraint to  translation / shear 



Loading forces 





Maximum flexion 



Meniscal root tears 

 













Meniscal tears 

• ACUTE: 

– Perpheral detachment (bucket handle) 

– Radial (root tears) 

– Longitudinal/vertical (partial or full thickness) 

• DEGENERATE: 

– Under-surface partial 

– Horizontal cleavage 

– Flap  







Undersurface/partial tear 





Cleavage/horizontal tear 





Flap tear 







Presentation 

Symptoms 

• Pain 

• Swelling 

• Locking 

Signs 

• Localised tenderness 

• Quads wasting 

• Effusion 

• Blocked extension 

• ? McMurray’s/ 

Appley’s tests 



Diagnosis 

• Clinical diagnosis approaches 80% in 

specialist knee surgeon 

• X-rays to exclude other pathology 

• MRI – 98% sensitive for medial meniscus, 

80% for lateral meniscus* 

 

 





Rationale of treatment 

• Failure to heal 

• Results of partial menisectomy is good  

• Total menisectomy leads to OA 

• Results of meniscal repair is 80% successful 



Meniscal excision 

Appropriate in 

• Older patients with less physical demands 

• Central tears, degenerate tears, flap tears or 

old sclerotic tears 

• Other co-existing pathology e.g. OA 

• Unstable knee that are to be treated 

conservatively 

 

 





Treatment options 

• Conservative treatment 

• Partial menisectomy 

• Repair 

• Transplant or implant 
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Editorial

THE KNEE AFTER MENISCECTOMY

M. F. Macnicol, N. P. Thomas

Thirty years ago Tapper and Hoover
1

introduced their

functional assessment of the knee after meniscectomy rec-

ognising that the outcome after a common orthopaedic

intervention merited objective assessment. An excellent

result was defined as an asymptomatic knee with a full

range of movement and no episodes of swelling. Although

there would inevitably be some deterioration of the joint

with time, excellent function was often enjoyed in the

longer term.
2-6

A good result, consisting of minor symp-

toms after vigorous activity, with an occasional effusion but

no loss of movement, may also be lasting and indeed most

reviews in the literature tend to group excellent and good

results together as an expression of the satisfaction of the

patient both in the early and late postoperative periods.

Whether it is fair to include intermittent discomfort and

swelling as a surgical success can be debated because

leniency in assessment of the knee after meniscectomy

cannot disguise the fact that entirely normal function is

often lost.

A marked difficulty arises when separating the results of

meniscectomy from the effects of pre-existing lesions of

the articular surfaces and the ligaments. The enthusiastic

adoption of total meniscectomy half a century ago,
7

based

upon distrust of the residual meniscal rim and the flawed

concept that a better tissue would fill the resultant articular

space, was because it was technically impossible to grapple

out a meniscal flap or tear without a total or subtotal

removal. Whereas the untoward effects of this operation

were clear to see at follow-up, especially if a normal

meniscus had been removed, it is now much harder to

separate the result of meniscal dysfunction from that of

subsequent partial meniscectomy.

Inherent in the Tapper and Hoover
1

scale was the recog-

nition that meniscal extirpation may make things worse,

with the fair and poor grades describing symptoms which

prevented vigorous activity or interfered with everyday

activities because of stiffness and effusions of increasing

severity. Such problems engendered a reluctance to submit

patients to the ravages of open total meniscectomy, partic-

ularly when the symptoms were a product of degenerative

changes within several structures of the knee. There is still

little to suggest that the retention of an abnormal meniscus

will lead to greater deterioration within the knee than

occurs after total meniscectomy. The prevention of arthritis

can never be used as a reason for meniscal excision,

particularly when the symptoms do not convincingly sug-

gest an obstructive lesion.
8,9

The realisation that major removal of meniscal tissue,

especially the peripheral rim and its meniscosynovial junc-

tion, was injurious has led to the practice of conservative

surgery. The advent of the arthroscope allowed greater

precision in the excision of only the segments of the

meniscus which were overtly unstable.
10

A series of papers

15 years ago confirmed that arthroscopic intervention

reduced hospitalisation and convalescence, and that partial

meniscectomy was to be preferred to total meniscect-

omy.
11-15

Conversely, total medial meniscectomy was diffi-

cult to achieve arthroscopically and the important buttress

of the posterior meniscal rim was therefore left to continue

the roles of load transference and sagittal stabilisation.

We are now at the stage when longer-term results are

being reported, both after open total or arthroscopic sub-

total meniscectomy.
2,4-6,16-18

Postoperative studies by

Noble and Erat,
9

Jørgensen et al
5

and Hede et al
3

confirmed

that approximately four out of five patients do well. More

accurately, most patients are reported to be ‘satisfied’,

although a ‘good’ outcome in accordance with the Tapper

and Hoover
1

grading tends to predominate over the ‘excel-

lent’ results. Unfortunately, a precise comparison of the

reviews in the literature is impossible because the case mix

of patients, the extent of other pathological variables in the

knee and the criteria for postoperative assessment differ

from report to report. Schimmer et al
6

described a deteri-

oration in the success of the outcome with time, with good

or excellent results reducing from 91.7% at four years to

78.1% at 12 years. If, however, the knee had revealed no

other arthroscopically visible lesion at the time of opera-

tion, a good or excellent outcome was achieved in the

longer term in 94.8% of their patients. If there had been

• >90% excellent or good if no other 

pathology 

• 62% if other articular degeneration 

• Satifactory if grade I or II 

• Only 7% good results and 25% poor in III 

& IV 

 



Arthroscopy for OA and 

“locking” 



Degenerate meniscal tears + OA 



Meniscal repair 

Consider repair in 

• Younger patients 

• Peripheral tears 

• Older active patients with no other 

pathology in the knee 



Meniscal suturing (medial) 



Meniscal suturing (lateral) 



Meniscal suturing - rasping 



Insertion of ticron sutures 



Meniscal suturing 







Meniscal cyst 





The future 

• More conservative approach 

• Meniscal allograft 

• Collagen meniscal scaffold 



Meniscal allograft 



Allograft 



Meniscal Collagen Implant 

Comparison of the Collagen Meniscus
Implant with Partial Meniscectomy

A Prospective Randomized Trial

By William G. Rodkey, DVM, Kenneth E. DeHaven, MD, William H. Montgomery III, MD, Champ L.Baker Jr., MD,

Charles L. Beck Jr., MD, Scott E. Hormel, MD, J. Richard Steadman, MD, Brian J. Cole, MD, and Karen K. Briggs, MPH

Investigation performed at theSteadman HawkinsResearch Foundation, Vail, Colorado

Background: Loss of meniscal tissue leads to increased pain and decreased clinical function and activity levels. We

hypothesized that patients receiving a collagen meniscus implant would have better clinical outcomes than patients

treated with partial medial meniscectomy alone.

Methods: Three hundred and eleven patients with an irreparable injury of the medial meniscus or a previous partial medial

meniscectomy, treated by a total of twenty-six surgeon-investigators at sixteen sites, were enrolled in the study. There were

two study arms, one consisting of 157 patients who had had no prior surgery on the involved meniscus (the ‘‘acute’’ arm of

the study) and one consisting of 154 patients who had had one, two, or three prior meniscal surgical procedures (the

‘‘chronic’’ arm). Patients were randomized either to receive the collagen meniscus implant or to serve as a control subject

treated with a partial meniscectomy only. Patients underwent frequent clinical follow-up examinations over two years

and completed validated outcomes questionnaires over seven years. The patients who had received a collagen

meniscus implant were required by protocol to have second-look arthroscopy at one year to determine the amount of

new tissue growth and to perform a biopsy to assess tissue quality. Reoperation and survival rates were determined.

Results: In the acute group, seventy-five patients received a collagen meniscus implant and eighty-two were controls. In

the chronic group, eighty-five patients received the implant and sixty-nine were controls. The mean duration of follow-up

was fifty-nine months (range, sixteen to ninety-two months). The 141 repeat arthroscopies done at one year showed that

the collagen meniscus implants had resulted in significantly (p = 0.001) increased meniscal tissue compared with that

seen after the original index partial meniscectomy. The implant supported meniscus-like matrix production and integration

as it was assimilated and resorbed. In the chronic group, the patients who had received an implant regained significantly

more of their lost activity than did the controls (p = 0.02) and they underwent significantly fewer non-protocol reoperations

(p = 0.04). No differences were detected between the two treatment groups in the acute arm of the study.

Conclusions: New biomechanically competent meniscus-like tissue forms after placement of a collagen meniscus

implant, and use of the implant appears safe. The collagen meniscus implant supports new tissue ingrowth that appears

to be adequate to enhance meniscal function as evidenced by improved clinical outcomes in patients with a chronic

meniscal injury. The collagen meniscus implant has the utility to be used to replace irreparable or lost meniscal tissue in

patients with a chronic meniscal injury. The implant was not found to have any benefit for patients with an acute injury.

Level of Evidence: Therapeutic Level I. See Instructions to Authors for a complete description of levels of evidence.

Disclosure: In support of their research for or preparation of this work, one or more of the authors received, in any one year, outside funding or grants in

excess of $10,000 from ReGen Biologics. In addition, one or more of the authors or a member of his or her immediate family received, in any one year,

payments or other benefits in excess of $10,000 or a commitment or agreement to provide such benefits from a commercial entity (ReGen Biologics).

Also, a commercial entity (ReGen Biologics) paid or directed in any one year, or agreed to pay or direct, benefits in excess of $10,000 to a research fund,

foundation, division, center, clinical practice, or other charitable or nonprofit organization with which one or more of the authors, or a member of his or her

immediate family, is affiliated or associated.

A video supplement related to the subject of this article has been developed by the American Academy of Orthopaedic Surgeons and JBJS

and is available for viewing in the video library of the JBJS website, www.jbjs.org. To obtain a copy of the video, contact the AAOS at 800-

626-6726 or go to their website, www.aaos.org, and click on Educational Resources Catalog.

A commentary is available with the electronic versions of this article, on our web site (www.jbjs.org) and on our quarterly CD-ROM (call our

subscription department, at 781-449-9780, to order the CD-ROM).
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