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Review

Meniscus Root Injury: A review

Rajkumar S Amaravathi’

The meniscus provides shock absorption and stability by generating circumferential stresses asload bearing occurs. This is because

of the root attachments of the meniscus to the tibia, preventing meniscus extrusion and a subsequent alteration of the transmitted
hoop .Meniscus root tears lead to an increase of peak tibiofemoral contact pressure and tibiofemoral contact area which has been
shown tolead to altered biomechanics and an acceleration of degenerative changes of the knee. The treatment method for meniscus

injuries now primarily is preservation and anatomic restoration, because non-operative and meniscectomy treatments are

associated with poor clinical outcomes and progression to degenerative changes in the joint.
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Introduction

Meniscus root tears leads to increase in
peak Tibiofemoral contact pressure and
Tibiofemoral contact area which in turn
alters the knee biomechanics leading to
acceleration of degenerative changes in
theknee.

The incidence of PMRT is around 10.1%
to 21.4% while the PLRT is around 8%-
9.8% with or without association of ACL
tear. (1,2).

This review has tried to bring out the
anatomy, biomechanics, classification of
injury, diagnosis and management of
posterior and anterior the root tear of
both medial and lateral menisci with
special mention on authors preferred
treatment.

Anatomy (3)

The anterior horn of medial meniscus is
inserted onto the anterior intercondylar
crest (watch out during IL nailing of
tibia), anterior horn of lateral meniscus is
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attached anterior to the lateral tibial spine
lateral to ACL (watch out during ACLR),
PRMM is attached posterior and lateral
tomedial tibial spine with the white shiny
fibres of PHMM called as the light house
of PCLand finally PHLM is posterior to
PL bundle of ACL posterior and medial
to lateral tibial spine. Structurally the
anterior root fail at higher loads when
compared to posterior root The lateral
because of their greater thickness and
presence of uncalcified cartilage fail more
intrauma.

Medial meniscus posterior root
attachment(MPRA)

The MPRA is 9.6 mm posterior and 0.7
mm lateral to the medial tibial eminence
(MTE), which is the most reproducible
osseous landmark. Additionally, the
centre point of the MPRA can be found
3.5 mm lateral to the medial cartilage
inflection point and 8.2 mm directly
anterior to the most proximal aspect of
the PCL tibial attachment point,
which represent two other
consistentlandmarks [Figure 1]

Lateral meniscus posterior
rootattachment (LPRA)

The LPRA is 1.5 mm posterior
and 4.2 mm medial to the lateral

tibial eminence (LTE). Additionally, the
centre point of the LPRA is 4.3 mm
medial to the lateral cartilage inflection
point and 12.7 mm directly anterior to
the most proximal aspect of the PCL
tibial attachment.

Medial meniscus anterior root
attachment(MARA)

The MARA inserts along the anterior
intercondylar crest of the anterior slope
of the tibia. The centre of the MARA was
reported to be 18.2 mm anteromedial
from the centre of the anterior cruciate
ligament (ACL) tibial footprint and 27.5
mm anterolateral from the medial tibial
eminence apex. The MARA is at risk
during intramedullary nailing of tibial
fractures.

Lateral meniscus anterior root
attachment(LARA)

LaPrade et al reported that the area of the
LARA averaged 140.7 mm2, given the
considerable overlap with the ACL
footprint. Furthermore, the LARA site
was 5.0 mm anterolateral from the centre
of the ACL footprint, 14.4 mm from the
lateral tibial eminence apex and 7.1 mm
from the nearest edge of the lateral
articular cartilage. Therefore, the LARA
is at high risk for iatrogenic injury during
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Figure 1: 22?2

ACL tibial tunnel reaming.

Biomechanics:(4,5,6,7)

Injury are seen more in posterior root
than anterior root because of the greater
mobility and high failure strength
respectively. As a result of which in
PRLM injury we see greater anterior
translation of tibia at low flexion angle of
knee also increased internal rotation of
knee at higher flexion angel of knee
leading to greater stress on ACL.
Similarly, injury to PRMM increases the
load and stress across the medial
compartment leading to OA. Please note
SPONK is sometimes an association
with PRMM tear. Meniscus function to
convert axial tibiofemoral loads to hoop
stresses. Injury to meniscus root alters
the mechanics thereby reducing the

f.

Figure 3: MRIT2 wighted images, a-sagittal-ghost

sign, b-axial, c- coronal(truncation sign)

Figure 3: Extruded meniscus

e 8

Figure 2: Laprade et al -§ different types of]

posteriorhorn medial meniscusroot tears

contact area and increasing the peak
contact pressure by 25%.

The two tunnel transtibial pull out repair
has the ability to restore tibiofemoral
contact pressure and contact area at time
zero and has added benefit of providing
growth factors and progenitor cells for
healing from the bone marrow. Poor
result of repair is due to the failure of the
meniscus and suture interface rather than
the “Bungee effect” of the long length of
suture.

Diagnosis:(8)

There is no definitive clinical test or sign
to diagnose these injuries. However, the
sudden onset of pop in knee after a trivial
trauma, recurrent swelling of knee, with
pain and limited ROM are all pointers
towards aroot tear. The influence of
BMI, OA, alignment of limb,
SONK, female sex and increasing
| age cannot be undermined in these
\ injuries.

High index of suspicion with no
mechanical syptoms, pain on deep
knee flexion, joint line tenderness,
positive Murray test in 50%-60% of

Figure 4: Transtibial double tunnel

with pull out suture

caseshelp to diagnose these injuries.

Classification:

Historically the PRMM was first
described by NA Antao (9), however the
term Root tear was not clearly used to
describe these injuries:

la. Complete avulsion of PHMMwith
freshbleeders

1b. Avulsed bulky horn of PHMM with
synovitis

1c. Avulsed butlack of inflammation with
lessbulbous ends

1d. Avulsed end show more offibrillation
and fragmentation

2a. Partial avulsed PHMM with swollen
ends

2b. Partial avulsed with less inflammation
ofends

2c.Partial avulsed with cleavage tear
Another Classification that is followed is
by LaPrade CM et al (10) for posterior
horn medial meniscus root
tears: (Figure2)

1. Partial root tear0-9mm from root
(7%).

2. Complete radial tear (68%)- a.0-3mm,
b.3-6mm and c.6-9mm fromroot
3.Buckethandle with root tear (6%)

4. Complex oblique or longitudinal tear
extendinginto root (10%)

5. Bony avulsion of root
Forkel et al (11) classified the posterior
root tears of the lateral meniscus as
follows:

l.avulsion of the root with intact
meniscofemoral ligament

2. radial tear with intact meniscofemoral
ligament

3. complete tear of the root with tear of
the meniscofemoral ligament

Laprade etal classified LM root tears as-
l.intact PH root

2.footprint tear

3.rootavulsion

4. PH radial tear of root within 3mmm or
6mm.

Imaging: (12,13)
MRI is the choice of investigation to

s which is 77%
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sensitive and 73% specific. T2 weighted
sequence in coronal, saggital and axial
help to diagnose these injuries (Figure
3). Look for tear within 1cm of the tibial
attachment, a radial tear (axial plane),
truncation sign (coronal plane) and
ghost sign (sagittal plane). Also look for
extrusion of medial meniscus more than
3mm to the medial margin of proximal
tibia along with subchondral bone
edema. Comparison of MMPRT versus
LMPRT (14)

Treatment (3)

Historically it was debridement, partial
menisectomy, but currently transtibial
pull through sutures over a button, all
inside sutures or meniscus anchors are
more commonly used. Anchor fixation is
preferred if MCL grade 3 injury is there.
Fiber tape gives better outcome than
fiber wire(2-0).Type of stich that is
preferred is modified Mason Allen stich
or 2 luggage stich than a simple stich. The
stich should be placed in the body of the
meniscus rather than the rootligament or
the transition zone of the root.Also a
double transtibial tunnel technique
gives better outcome than single
transtibial tunnel technique. If the root
tear is chronic and adhesions are there, it
is preferable to release the soft tissue both
on the superior and inferior surface to
bring the root to near anatomical positon.
However we should be mindful of the
poor blood supply of the medial
meniscus compared to the lateral

meniscus.

Non-operative treatment
It is considered in elderly patient with
grade 3-4 Outerbridge or a poor

| MMPRT | LMPRT
Age More Less
Etiology degenerative Trauma
Extrusion Often Less
. .
Menisco synovial Less More
recess
Menisco-capsular .
attachment Tight Loose
ACL injury ess More
Chondral defects More Less

candidate for surgery. Unloader brace
with analgesics and physiotherapy is
advised.

Menisectomy

It is an option for cases with advanced
OA or failed conservative treatment with
mechanical symptoms. Partial or or
subtotal menisectomy is the treatment of
choice.

Indications forrootrepair

1. Chronic symptomaticroot tear
2.Medial meniscus extrusion >3mm
3.Bone marrowedema

4. Varus malalignment of knee upto 3
degrees

5. Outerbridgel 2 or Kellegreen-
<3
Contrindication for surgery is if varus is

Lawrence

more than 3 degrees ,and poor prognosis
isthereif varusis more than 5 degrees.

Posteriorhornroottear

Two methods are used popularly, the
suture anchor method and the trans tibial
pull out method.

Suture anchor method is technically
challenging and the fixation point is not
yet standardized. Trans tibial tunnel
technique can be a single or a double
tunnel one with pullout suture tied overa
button or fixed with a bio-screw or over a
bony bridge. However, the double tunnel
method is more viable biomechanically
(Figure4).

The sutures that are used are either
simple sutures or Mason Allen suture to
secure the meniscus. But the best results
are seen in Mason Allen suture fixation.

Complication: (15)
1.Retear
2.Neuro-vascularinjury

3. Attrition rupture of sutures
4. Chondral damage
S.Progression of OA

Rehabilitation:(3)
0-6 weeks- NWB with ROM 0-900
6 weeks — 4 months —increase ROM, Full

weightbearing, avoid deep squats
5-6 months- RT'S based on the associated
injury status

Anteriorhorn meniscusroottear (16)
It is mostly iatrogenic in nature. The
lateral meniscus during ACLR and the
medial one during IM nailing of tibia.
Early degenerative changes occur within
the synovial fluid, menisci, and tibial sub
chondral bone after meniscus root tear
while the articular cartilage remains
unaffected @8 weeks in a cadaver study.
Integrity of the meniscus decreases
including the glycosaminoglycan’s and
the material properties. Hence it will be
worth while to consider treating these
injuries. A separate fixation tunnel for the
lateral meniscus and a fixation point for
medial hasto be planned. However, when
the intercondylar area is distorted due to
bone loss or avulsion same tunnel for
ACL and anterior horn of lateral
meniscus canbeused (17).

Special situations

There is a grey area in the area of
treatment if malalignment of knee and
root tear coexist. Some authors feel that
HTO and root repair can improve
outcome and healing of the root tear. In
addition the rate of progression of OA is
reduced and also the medial meniscus
extrusion.The healing of meniscus canbe
classified on second look arthroscopy as
,Complete healing, partial healing and
failed healing.(18).A tension free repair
yields better results along with a
medialisation of the tunnel upto 3mm.
However some authors feel that there is
no clear clinical benefit of doing HTO
and root repair together.(19)

Conclusion

It is now being clearly understood based
on the scientific literature and evidence
that meniscal root tears are common and
that their repair in an anatomic position s
required to restore joint loading and
function. However, meniscus root repair

in properly indicated patients is
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progression of OA.

References

1. Hwang BY, Kim SJ, Lee SW, Lee HE, Lee CK, Hunter DJ, Jung

11. Forkel P, Foehr P, Meyer JC, Herbst E, Petersen W, Brucker

KA. Risk factors for medial meniscus posterior root tear. Am J
Sports Med. 2012 Jul;40(7):1606-10. doi:
10.1177/0363546512447792. Pub 2012 May 11. PMID:
22582224,

. De Smet AA, Blankenbaker DG, Kijowski R, Graf BK, Shinki K.
MR diagnosis of posterior root tears of the lateral meniscus
using arthroscopy as the reference standard. AJR Am J
Roentgenol. 2009 Feb;192(2):480-6. doi:
10.2214/AJR.08.1300. PMID: 191554 14.

. Pache S, Aman ZS, Kennedy M, Nakama GY, Moatshe G,
Ziegler C, LaPrade RF. Meniscal Root Tears: Current Concepts
Review. Arch Bone Jt Surg. 2018 Jul;6(4):250-259. PMID:
30175171; PMCID: PMC6110430.

4. Allaire R, Muriuki M, Gilbertson L, Harner CD. Biomechanical

consequences of a tear of the posterior root of the medial
meniscus. Similar to total meniscectomy. J Bone Joint Surg Am.
2008 Sep;90(9):1922-31. doi: 10.2106/JBJS.G.00748. PMID:
18762653.

. Frank JM, Moatshe G, Brady AW, Dornan GJ, Coggins A,
Muckenhirn KJ, Slette EL, Mikula JD, LaPrade RF. Lateral
Meniscus Posterior Root and Meniscofemoral Ligaments as
Stabilizing Structures in the ACL-Deficient Knee: A
Biomechanical Study. Orthop J Sports Med. 2017 Jun
15;5(6):2325967117695756. doi:
10.1177/2325967117695756. PMID: 28660229; PMCID:
PMC5476330.

. LaPrade CM, Foad A, Smith SD, Turnbull TL, Dornan GJ,
Engebretsen L, Wijdicks CA, LaPrade RF. Biomechanical
consequences of a nonanatomic posterior medial meniscal
root repair. Am J Sports Med. 2015 Apr;43(4):912-20. doi:
10.1177/0363546514566191. Epub 2015 Jan 26. PMID:
25622987.

7. CerminaraAJ, LaPrade CM, Smith SD, Ellman MB, Wijdicks CA,

LaPrade RF. Biomechanical evaluation of a transtibial pull-out
meniscal root repair: challenging the bungee effect. Am J
Sports Med. 2014 Dec;42(12):2988-95. doi:
10.1177/0363546514549447. Epub 2014 Sep 19. PMID:
25239930.

. Kim JH, Chung JH, Lee DH, Lee YS, Kim JR, Ryu KJ.
Arthroscopic suture anchor repair versus pull-out suture repair
in posterior root tear of the medial meniscus: a prospective
comparison study. Arthroscopy. 2011 Dec;27(12):1644-53. doi:
10.1016/j.arthro.2011.06.033. Epub 2011 Oct 7. PMID:
21982389.

9. Antao NA. Patterns of avulsions of posterior horn of medial

meniscus. IJO 2000, VOL34(4);284-87.

10. LaPrade CM, James EW, Cram TR, Feagin JA, EngebretsenL,

LaPrade RF. Meniscal root tears: a classification system based
on tear morphology. Am J Sports Med. 2015;43(2):363-369.
doi:10.1177/0363546514559684

Conflict of Interest: NIL

Source of Support: NIL

12.

13.

14.

15.

16.

17.

18.

19.

44| Journal of Clinical Orthopaedics | |0

PU, Burgkart R, Imhoff AB. Biomechanical and viscoelastic
properties of different posterior meniscal root fixation
techniques. Knee Surg Sports Traumatol Arthrosc. 2017
Feb;25(2):403-410. doi: 10.1007/s00167-016-4237-4. Epub
2016 Jul 11. PMID: 27401006.

Brody JM, Lin HM, Hulstyn MJ, Tung GA. Lateral meniscus root
tear and meniscus extrusion with anterior cruciate ligament
tear. Radiology. 2006 Jun;239(3):805-10. doi:
10.1148/radiol.2393050559. PMID: 16714462.

Ozkoc G, Circi E, Gonc U, Irgit K, Pourbagher A, Tandogan RN.
Radial tears in the root of the posterior horn of the medial
meniscus. Knee Surg Sports Traumatol Arthrosc. 2008
Sep;16(9):849-54. doi: 10.1007/s00167-008-0569-z. Epub
2008 Jun 7. PMID: 18536902.

Koo JH, Choi SH, Lee SA, Wang JH. Comparison of Medial and
Lateral Meniscus Root Tears. PLoS One. 2015 Oct 21;10(10):
e0141021. doi: 10.1371/journal.pone.0141021. PMID:
26488288; PMCID: PMC4619510.

Lee SS, Ahn JH, Kim JH, Kyung BS, Wang JH. Evaluation of
Healing After Medial Meniscal Root Repair Using Second-Look
Arthroscopy, Clinical, and Radiological Criteria. Am J Sports
Med. 2018 Sep;46(11):2661-2668. doi:
10.1177/0363546518788064. Epub 2018 Aug 17. PMID:
30118319.

Steineman BD, LaPrade RF, Santangelo KS, Warner BT,
Goodrich LR, Haut Donahue TL. Early Osteoarthritis After
Untreated Anterior Meniscal Root Tears: An in Vivo Animal
Study. Orthop J Sports Med. 2017 Apr
27:;5(4):2325967117702452. doi:
10.1177/2325967117702452. PMID: 28508006; PMCID:
PMC5415046.

Rajkumar S. Amaravathi, Anoop Pilar, Sandesh G. Manohar,
Madan Mohan Muniswamy, Fazal R. Rehman, Naveen J.
Mathai . Arthroscopic management of neglected complex knee
injury. Int J Res Orthop; Nov 2020(6):1327-1331. DOI:
10.18203/issn.2455-4510.IntJResOrthop20204607

Kim YM, Joo YB, Lee WY, Kim YK. Remodified Mason-Allen
suture technique concomitant with high tibial osteotomy for
medial meniscus posterior root tears improved the healing of
the repaired root and suppressed osteoarthritis progression.
Knee Surg Sports Traumatol Arthrosc. 2020 Jul 25. doi:
10.1007/s00167-020-06151-w. Epub ahead of print. PMID:
32712682.

Ke X, QiuJ, Chen S, Sun X, Wu F, Yang G, Zhang L. Concurrent
arthroscopic meniscal repair during open-wedge high tibial
osteotomy is not clinically beneficial for medial meniscus
posterior root tears. Knee Surg Sports Traumatol Arthrosc.
2020 May 10. doi: 10.1007/s00167-020-06055-9. Epub ahead
of print. PMID: 32390120.

How to Cite this Article

Amaravathi RS. Review of Meniscus Root Injury. Journal of Clinical
Orthopaedics July-December2020;5(2):41-44.




	Page 1
	Page 2
	Page 3
	Page 4

