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Copyright 1982 by The Journal of Bone and Joint Surgery, Incorporated

The Effect of Medial Meniscectomy on
Anterior-Posterior Motion of the Knee'

BY I. MARTIN LEVY, M.D.}, PETER A. TORZILLI, PH.D.}, AND RUSSELL F. WARREN, M.D.1, NEW YORK, N.Y.

From the Departments of Biomechanics and Sports Medicine, The Hospital for Special Surgery,
Affiliated with The New York Hospital-Cornell University Medical College, New York City

Levy et al. (1982) J Bone Joint Surg Am
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The Effect of Medial Versus Lateral
Meniscectomy on the Stability of the
Anterior Cruciate Ligament-Deficient Knee
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Medial Meniscectomie:
Increase of a.-p. Translation

Lateral Meniscectomie:
Increase of Innenrotation

Musahl et al. (2010) Am J Sports Med
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The Effect of Anterior Cruciate Ligament Reconstruction on
Kinematics of the Knee With Combined Anterior Cruciate
Ligament Injury and Subtotal Medial Meniscectomy:

An In Vitro Robotic Investigation
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Not restoring the stabilty after ACL-Reco if the meniscus is missing

Seon et al. (2009) Arthroscopy
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The Biomechanical Interdependence
Between the Anterior Cruciate Ligament

Replacement Graft and the Medial
Meniscus*

ACL graft (MM intact)
Il ACL graft (MM deficient)
200 - *
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Increasing forces to the ACL graft after meniscectomy up to 30-50%

Papageorgiou et al. (2001) Am J Sports Med
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Meniscal integrity predicts laxity of anterior cruciate ligament

[ ]
reconstruction
123 ACL Reco. Fup 2 years
Factors for failure of the ACL Reco
Risk factor Hazard ratio p value ACL Survival - Meniscus Intact or Deficient
(95 % CI) e = !
- 4 95%
Medial meniscal deficiency 4.5(1.8-11.5) 0.0017 © “."-_:"'-H-H-., B ':,,' -------------------
Lateral meniscal deficiency 3.5(1.3-9.3)  0.011 o ] e ‘ ""':.
s R SO, o
Other factors L - __+69A,
Age 0.95(0.9-1.0) ns. g . .,
Gender male 2.7(0.6-11.9) n.s. EERRRL AL EE Ll
BMI 1.03(0.9-1.2) ns. <
Time to surgery (months) 1.0 (1.0-1.0) n.s. ©
Hamstring strand number 0.47(0.1-1.8)  ns. ~ ¥ I
. ;] —— Meniscus Intact
_ o
Triple 042 (0.1-1.8) n.s. --- Meniscus Deficient
Hamstring size (mm) 0.96 (0.4-2.6) n.s.
Hamstring ?r'ﬂ"f ~R mm 1 4(05 25\ ng g —
. . . T T | T
Medial megiscal repair 1.6(04-7.2) n.s. 0 10 20 30 40
Lateral meniscal repair 1.4 (0.3-6.3) n.s.

Survival Time (Months)

Robb et al. (2015) Knee Surg Sports Traumatol Arthrosc
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Medial Meniscus Resection Increases
and Medial Meniscus Repair Preserves
Anterior Knee Laxity

A Cohort Study of 4497 Patients With Primary
Anterior Cruciate Ligament Reconstruction

Mean KT-1000 Arthrometer 134-N Anterior Side-to-Side Difference Values
in Each Patient Subgroup Preoperatively and at Follow-up®
Preoperative, mm Follow-up, mm

Group No. Mean SD Mean SD

Isolated ACLR 2837 3.46 3.26 m) 1.74 2.11

ACLR + MM resection 559 4.19 2.82 m 2.20° 2.55

ACLR + LM resection 593 3.72 2.54 1.90 2.04

ACLR + MM + LM resection 148 4.21 2.87 2.35° 2.30
[ACLR + MM suture 207 4.16 2.96 = 1.69 2.37]

ACLR + LM suture 153 4.24 2.39 1.98 2.05

“Surgeons should make every effort to repair the meniscus
whenever possible to avoid the residual postoperative laxity.”

Cristiani et al. (2018) Am J Sports Med
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Meniscus root:
functional entity of meniscus, meniscotibial ligament and tibiaplateau

Feucht, Kopf et al. (2016) ESSKA Instructional Course Lecture Book
Smigielski et al. (2015) Knee Surg Sports Traumatol Arthrosc
Villegas et al. (2008) Ann Biomed Eng
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Importance of the root to the function of the meniscus

Most of the fibres are running in a circle from root to root

McDermott et al. (2008) Current Orthopaedics
Petersen und Tillmann (1998) Anat Embryol
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Importance of the root to the function of the meniscus

|

Axial load

» forces to the periphery and subluxation of the meniscus
» restriction by the roots

» Will reduce the load to the cartilage

Stérke et al. (2008) Arthroskopie
Zantop und Petersen (2011) Arthroskopie
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Intact Root tear

Messner und Gao (1998) J Anat
Petersen, Forkel, Feucht et al. (2014) Arch Orthop Trauma Surg



SPORTORTHOPADIE

RO Ot tea r : M RI UNIVERSITARE

TUTI

A -~ \_- "m.\\ :

Hyun-Soo Moon, et al. Medicina (Kaunas). 2023 Jul; 59(7): 1181.



https://pubmed.ncbi.nlm.nih.gov/?term=Moon%20HS%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10386469/

Root tears = 2 Entities

SPORTORTHOPADIE

1. Avulsion
of the insertion of meniscal fibres

extrusion

2. Radial tears near the insertion

Koenig et al. (2009) Arthroscopy
Vyas und Harner (2012) Sports Med Arthrosc Rev
Hyun-Soo Moon, et al. Medicina (Kaunas). 2023 Jul; 59(7): 1181.



https://pubmed.ncbi.nlm.nih.gov/?term=Moon%20HS%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10386469/
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Additional consideration
Old & Inactive v BMI
Age & Activity Level v Symptom duration
v Seventy of cartilage lesions
Young & Active
K-L grade > 2 K-L grade > 2
< Osteoarthritis
Neutral Varus
alignment alignment
K-L grade < 2
Lower Limb Alignment »
Pathologic
Not pathologic varus alignment
Varus alignment
No
< Willingness for Treatment
l Yes
v v
Non-operative Treatment Surgical Repair High Tibial Osteotomy

Hyun-Soo Moon, et al. Medicina (Kaunas). 2023 Jul; 59(7): 1181.



https://pubmed.ncbi.nlm.nih.gov/?term=Moon%20HS%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10386469/

UNIVERSITARE
SPORTORTHOPADIE

Technique



UNIVERSITARE

Through the tibia
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Suture anchor fixation

Papalia et al. (2013) Br Med Bull
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Root repair: biomechanical testing pR——

Matthias Feucht et al: 2015

Biomechanical evaluation of different suture materials Biomechanical Evaluation of Different
Suture Techniques for Arthroscopic

for arthroscopic transtibial pull-out repair of posterior meniscus | | vTranstibial Pull-out Repair of Posterior
Medial Meniscus Root Tears

root tears

PDS Ethibond FiberWire

Feucht et al. (2015) Knee Surg Sports Traumatol Arthrosc
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Horizontal
mattress suture
placed

Suture ends
brought out
W thranah medial

M O d I fl e d M a S O n _Al | e n Hyun-Soo Moon, et al. Medicina (Kaunas). 2023 Jul; 59(7): 1181.

Feucht et al. (in press) Oper Orthop Traumatol
Lavender et al. (2016) Arthroscopy Techniques


https://pubmed.ncbi.nlm.nih.gov/?term=Moon%20HS%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10386469/
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Modified Mason-Allen

2nd suture placed across
the first suture in a
modified Mason-Allen
configuration

portal

Feucht et al. (in press) Oper Orthop Traumatol
Lavender et al. (2016) Arthroscopy Techniques
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Feucht et al. (in press) Oper Orthop Traumatol
Lavender et al. (2016) Arthroscopy Techniques
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Old & Inactive

v

Non-operative Treatment |

“

K-L grade > 2

Neutral
alignment

No

Conclusion - Algorithme

dditional |

Age & Activity Level

TUT

l Young & Active

- Cartilage situation
 Duration of symptoms

K-L grade > 2

Osteoarthritis

l K-L grade < 2

Varus
alignment

Lower Limb Alignment

>

Not pathologic
Varus alignment

Pathologic
varus alignment

Willingness for Treatment

l Yes

Surgical Repair

v

High Tibial Osteotomy

Hyun-Soo Moon, et al. Medicina (Kaunas). 2023 Jul; 59(7): 1181.



https://pubmed.ncbi.nlm.nih.gov/?term=Moon%20HS%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10386469/




Root tears medial and lateral
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[ Root tear posterior ]

L Medial meniscus } Lateral meniscus

most traumatic in
comb. with ACL#

most degenerative

Feucht et al. (2016) Knee Surg Sports Traumatol Arthrosc
Koenig et al. (2009) Arthroscopy
Viyas und Harner (2012) Sports Med Arthrosc Rev



