SESSION I

Basic science and injury of meniscus
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(1) FUNCTION & ANATOMY

joint filter
prevent capsular & synovial impairment during flexion-extension movements
joint lubrication
stability in all planes (esp, rotary stabilizers)
shock or energy-absorbing functions
*» X-ray changes after meniscectomy (by Fairbank)
narrowing of the joint space
flattening of the femoral condyle
Osteophyte formation
« medial meniscectomy — contact area | (40%), joint laxity
» medial meniscus excision & ACL resection — anterior translation
(medial meniscus contributes to restraining primary anterior translation
of the tibia)
- meniscus loading force : 40~60% of weight in standing

Anatomy
crescents, roughly triangular in cross section
cover 1/2 to 2/3 of the articular surface of the corresponding tibial plateau.
- dense, tightly woven collagen fiber
circumferential fiber(main)
radial fibers

perforating fibers
» Hoop tension developed in menisci acts to keep them between bones.

» peripheral edges of meniscus
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—convex, fixed & attached to the inner surface of the knee joint capsule
except where the popliteus is interposed laterally
: There peripheral edges are also attached loosely to the borders of the
tibial plateau by the coronary ligament
* Inner edges of meniscus
—concave, thin & unattached
: Inferior surface - flat
superior surface - concave
* Medial meniscus
C-shaped structure larger in radius than lateral meniscus
posterior horn being wider than the anterior
anterior horn : attached firmly to the tibia anterior to the intercondylar
eminence & to the ACL
posterior horn : anchored immediately in front of the attachment of the PCL
posterior to the intercondylar eminence.
* Lateral meniscus
more circular, covering up to 2/3 of the articular surface.
anterior horn : attached to the tibia medially in front of intercondylar
eminence.
posterior horn : inserts into the posterior aspect of the intercondylar
eminence & in front of the posterior attachment of the
medial meniscus
* Why the lateral meniscus is injured so much less often than the medial
meniscus
1. smaller in diameter, thicker in periphery, wider in body
2. more mobile.
3. attached to both cruciate ligament
Humphry or Wrisberg ligament
4. attached to the popliteus muscle
5. external rotation or Abduction injury(%)
* Mechanism of Injury
during rotation the meniscus follow the femur & move on the tibia
— medial meniscus becomes distorted
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» lateral meniscus attach to popliteus M, Wrisberg lig., Humphry Lig.
during rotation lateral meniscus follow lateral femoral condyle
— less injured than medial meniscus
» when knee flexion & I/R, popliteus M. draws lateral meniscus posterior
— prevent meniscus from caught

Vascular supply
lateral & medial geniculate vessels(both inferior & superior)
* perimeniscal capillary plexus (10% to 25% of the menisci)
10% to 30% of the width of the M.M
10% to 25% of the width of the L.M

(2) MENISCUS HEALING & REPAIR

*» Three zone of vascularity
! perimeniscal capillary plexus (10~25% of the menisci)
- red (fully within the vascular area)
- red-white (at the border of the vascular area: in meniscal rim)
- white (within the avascular area)
» after injury of peripheral vascular zone
fibrin clot form(rich in inflammatory cells)
proliferation of vessels from the perimeniscal capillary plexus
cellular fibrovascular scar tissue
* Meniscus regeneration
1. total meniscectomy
—the entire meniscus must be resected to expose the vascular synovial
tissue
2. subtotal meniscectomy
—the excision must extend into the peripheral vasculature of the
meniscus.
 white-white zone®] meniscal repair$ healing 3
1. vascular access channel
2. parameniscal synovial abrasion
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3. coverage of fascia sheath
4. Exogenous fibrin clot

(3) TEARS OF MENISCI

most commonly produced by rotation as the flexed knee moves toward an
extended position.
» predisposing condition to meniscal injury
1. menisci with peripheral cystic formation
2. less mobile from previous injury or disease.
3. abnormal mechanical axes in a joint with incongruities or ligamentous
disruptions
4. congenitally relaxed joints & inadequate musculature
5. degenerative change

1) Mechanism of tear
: usually torn by a rotational force while the joint is partially flexed
: vigorous internal rotation of femur on tibia with knee in flexion
— femur tends to force the medial meniscus posteriorly and center of joint
— posterior part of medial meniscus is caught between femur and tibia
— sudden extension position — longitudinal tear
— extend anterior beyond MCL — locking and classic bucket handle tear

2) Classification
» components 1. longitudinal tears (most common)
2. transverse & oblique tears (medial ¢ lateral)
3. a combination of longitudinal & transverse tears
4. tears associated with cystic menisci (medial { lateral)
5. tears associated with discoid menisci

3) Diagnaosis
Locking
: only with longitudinal tears & much more common with bucket handle tear
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usually of the medial meniscus
» conditions 1. bucket handle tear of meniscus
2. intraarticular tumor
3. osteocartilaginous loose body
4. other conditions
« false locking(soon after an injury)
hemorrhage ~ posterior part of the capsule
hamstring spasm prevents complete extension of the knee

A sensation of giving way
+ condition 1. loose bodies
2. chondromalacia of the patella
3. instability resulting from injury to the ligaments
4. weakness of the supporting musculature
5. meniscal tear etc.
« giving way2 ¥<l°] meniscus posterior horn tear2 <13t WA= A%
— knee joint®] rotary movement©l &3t 32
» quadriceps weakness$2 T2 €2l 9§ 3¢
— AEE UL w52 simple flexion against resistanced] 23l F4do] fu

Effusion
something is irritating synovium
effusion®]Y} hemarthrosis7} $1t+ meniscus tears WA & 4 gloh.

Atrophy of the musculature
especially vastus medilais component of the quadriceps mechanism

Localized tenderness
probably the most important physical finding
—posteromedial or posterolateral side
pain is related to synovitis in the adjacent capsular and synovial tissues
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Diagnostic tests
1. McMurray test
positive in external rotation — medial meniscus lesion
positive in internal rotation — lateral menicus lesion
» complete flexion~90° flexion eio)|A] click — posterior peripheral tear
+middle & anterior portion tear — greater extension A] joint line?lX

popping

2. Apley grinding test
* prone position
+ distraction & rotation test : ligament injury
» compression & rotation test - meniscus tear

3. Squat test
routine X-ray : AP, lateral, intercondylar notch view with tangential
view,
Arthrography
CT, MRI
Arthroscopy

4) Nonsurgical manage ment
* Many incomplete tear will not progress to complete tear if the knee is
stable.
restoration of the power of the muscles is most important
Indication
1. incomplete meniscal tear
2. small(5 mm) stable peripheral tear with no other pathologic condition
3. tears with ligament. instability(+)
4. stable longitudinal tear with body involve
—intact peripheral rimelA 3 mm | displace
—lcm |
—partial thickness tear
» chronic tears with a superimposed acute injury cannot be expecter to

-24 -



SESSION I

heal with nonsurgical Tx.

* Nonsurgical Tx. is never appropriate in locked knee caused by a bucket
handle tear.

* Chronic tears even within the vascularized zone will not heal without
surgery

Treatment method

* groin to ankle cylinder cast or knee immobilization for 4 to 6 weeks &
progressive isometric exercise program

* symptom recur — surgical treatment

5) Surgical Tx

* total menisectomy & repair 7} ¥7Fs3t 459 Algst 7Fsd meniscal rim=
Bnz

* total menisectomy is no longer considered the Tx of choice in young
athletes or other people whose daily activitis require vigorous use of the
knee

« peripheral rimoll @A 3tA BAR-97F YFE subtotal menisectomy 3= Aol
long term result 7} & Foh

* indication of repair
1.traumatic
2.within vascular zone
3.minimal change to meniscal body fragment
4. vertical, longitudinal, peripheral lcm T tear

* Complication after menisectomy
1. Two most common complication
postoperative hemathrosis (from inferior geniculate a.)
chronic synovitis
2. Synovial fistulas
3. painful neuroma - resection usually is required
4. thrombophlebitis
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5. postoperative infection
6. R.S.D (Reflex sympathetic dystrophy)
. arthroscopic procedure is the most common precipitating event in
RSD

* Regeneration of menisci after excision
regenerated menisci is frail & the function of the regenerated meniscus is
probably insignificant
— therefore, subtotal rather than total meniscetomy always is preferable

* Late changes after meniscetomy
—meniscus$1°] = knee functiond] XS FA F< £k Jon, Wz FHA9)
late degeneative change® ¥°2 +% it}
—incidence of radiologic evidence of degenerative changes: 40%~89%

* Surgical repair of torn menisci
: Ideal indication for meniscal repair
—acute, 1~2 cm , longitudinal, peripheral tear that is repaired in
conjuction with ACL reconstruction in a young individual.
: Zones of potential meniscal healing — red- red & red-white zone

* Meniscus repair materials
—ideal suture material(-)
—absorbable sutures such as polyglycolic acid(Dexon), polyglactin-
910(Vicryl) or polydioxanone(PDS)

» Meniscal autograft & allograft
— allogenic substitutes : quadriceps & patellar tendons & infrapatellar fat
pad
— autogenic graft ; unsatisfactory
— efforts to replace with silicon, carbon fibers or Dacron : unsuccessful
— meniscal allograft
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6) other conditions of menisci
e Cysts of menisci (LM ) MM)
: Several etiologic theories
1. trauma
2. degeneration with age
3. developmental inclusion of synivial cells within the substance of
meniscus, or a metaplastic events in which the cells secrete mucin
4. displacement of synovial cells into the subtance of the meniscus through
microscopic tears in fibrocartilage

— meniscus mid 1/3 portion®] peripheral area®] £33 7173 2AHeA AB4
: Cyst7} lateral side®l] 91X13}= 723,
fibular head®] anterior & proximal FCL9] 2o 9%
—firm, capsular tissue°l %%
—multilocular, clear, gelatinous materials
—Pisani sign
— knee extensionA] cyst7} prominent# X1 flexionA] less prominent
flexionAl popliteus draw lateral meniscus posterior

: Clinical finding
pain accentuated by activity
palpable mass along the lateral joint line

: Treatment

—surgery (Arthroscopic partial menisectomy & cyst decompression)
— Excision of meniscal cyst

= Discoid meniscus (lateral ) medial)
¢ incidence : 1~26%
1. complete and incomplete type
—more common, disc-shaped
posterior meniscal attachment(+)
asymptomatic
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abnormal meniscal motion(-)
2. Wrisberg type
—nearly normal in size, not disc-shaped
posterior meniscal attachment(-) except the ligament of Wrisberg
& typedl Hl8l young ageclX HA3IH traumadt FEAF-E gt
snapping knee syndrome (+)

— knee flexion & extension Al popping(+)
. discoid medial meniscus ¥ discshape°l™, meniscal tear®t &< trauma

9} A#=lo] B | Discoid lateral meniscus ol ¥l&] Wk HojZc},

* treatment
1. stable discoid meniscus
—observation
2. tears of complete or incomplete type
—subtotal menisectomy or saucerization of the mobile fragment under the
arthroscopic tech.
3. Wrisberg type
—total menisectomy
—arthroscopic saucerization and lateral meniscus posterior half& posterior

capsuledl] reattach
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