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Learning Objectives

¸At the conclusion of the session, 

participants should be able to understand 

the presentation, diagnosis and treatment of 

common intra-articular injuries of the knee 

including ACL tears, meniscal tears and 

cartilage injuries.



Case 1

¸17 yo female rugby play 

with left knee pain

¸Felt a òpopò in her knee 

while making a cut

¸Immediate pain and 

swelling

¸Unable to return to play

¸Difficulty bearing weight

¸No previous history of 

knee injury or pain



Physical Examination

¸Moderate Effusion

¸Motion 0-120 degrees

¸Stable to varus stress at 0-30 degrees, grade 

2 instability to valgus stress at 0 and 30 

¸2B Lachman, + Ant drawer, guarding pivot

¸Neg Post drawer

¸Neg Dial at 30 and 90 degrees

¸NVI



Radiographs



MRI



Diagnosis

¸ACL tear

¸MCL Tear



MCL Tears

¸Most frequently injured ligament 

of the knee

¸Primary restraint to valgus stress

¸Isolated and combined injuries 

¸Femoral side vs tibial sided injuries

LaPrade JBJS 

2007



Treatment
¸Nonoperative management 

>>>>Surgical reconstruction 

and/or repair

¸Bracing for 4-6 weeks

¸When combined with ACL tear, 

delay ACL recon until after 

MCL healing



ACL TEARS



Epidemiology

¸Commonly injured knee ligament

¸ 100,000 ï200,000 each year in the 
US

¸NCAA Surveillance System (1988)

ïFootball  highest  numbers (53%)

ïFemale gymnast highest rate (1/330)

ïFemales > males  

¸ Soccer: 3.5, Basketball: 2.7

ïHockey / Baseball ïlow incidence

¸Skiing (beginners > experts)



Mechanism of Injury

¸Often non contact (70%)

Sudden change in direction

ïQuick deceleration, hyperextension or 

rotational injury

¸Contact

ïLateral blow to a planted leg



Risk Factors
¸ Female gender

¸Knee valgus with pivot, 
deceleration or landing

¸Quadriceps dominance

¸Playing surface:               
ĕwith traction

¸Decrease notch width / 
Increased tibial slope



Patient Presentation
ACUTE

Ŗeport a ñpopò

U̧nable to return to play

Ȩffusion (24 hrs / 70%)

P̧ain with weight bearing

CHRONIC

Şhifting events

Ŗestored ROM

M̧inimal to no swelling



Physical Examination

¸Often limited in the subacutesetting

¸Effusion

¸Limited ROM 

¸Lateral joint line tenderness

¸Assessment for concomitant injuries
ïVarus/valgus laxity (LCL/MCL)

ïPosterior drawer (PCL)

ïDial test ( PCL/PLC)

¸Generalized laxity and excessive 
hyperextension

COMPARE TO THE NORMAL KNEE!!!!



Anterior Drawer

Make Sure No Posterior SAG



Lachman
Most Sensitive 85%

Grade 1 (0 ï5mm), Grade 2 (5 ï10mm), Grade 3 (>10mm)

Endpoint: A (Firm), B (Soft)



Pivot Shift

Most Specific 94%



Imaging: Xrays

SegondFracture

¸Avulsion of the anterolateral 

capsule

¸Pathognomonic for ACL 

injury

Impaction at the sulcus 

terminalis on the lateral femoral 

condyle



Imaging: MRI

SAGITTAL



Imaging: MRI

SAGITTAL T2 ïñBone bruiseò



MRI Imaging

CORONAL ïñEmpty wallò



Imaging: MRI

SAGITTAL ïñAnterior tibial translation signò



Treatment
Initial

¸R.I.C.E, restore ROM, wean 

from crutches

Long Term 

¸Nonoperative

¸Operative

GOAL is to AVOID SHIFTING EVENTS 
*Activity Limitations* *Bracing*

*Surgery*



Nonoperative
Indications
ïLow demand

ïStraight line activities (walking, cycling, 
etc)

ïFailure nonoperativetreatment / Instability 
with ADLS (33%) GrindmenJBJS 2014

¸ Treatment
ïPhysical therapy: optimize quad, hamstring, 

gluteal and core strength



Operative

Indications

¸Cutting, jumping, pivoting 
sport

¸Younger age

¸Failed trial of nonop

Considerations

¸Autograftvs Allograft

¸Autograftchoice:

BTB, hamstring, quad, 
contralateral BTB



Autograft vs Allograft

Autograft

¸ Lower failure rate

¸ Faster maturation

¸ Donor site pain

¸ Not always an option in 

revision and multilig

Allograft

¸ Decreased morbidity

¸ Decreased OR time

¸ Disease transmission (< 1.1 

million)

¸ Increased time to incorporation

¸ INCREASED FAILURE 

RATE (> 4 X higher)



ACL Tears



ACL Tears



Postoperative

¸Weight bear as tolerated immediately after

¸No routine DVT prophylaxis

¸Physical therapy within 5 days

¸Elliptical at 6 weeks, straight line running at 

12 weeks

¸Return to sports 6-8 months post op



Outcomes

¸Recurrent ACL tears after reconstruction 

can happen  

ïYounger and more active patients are more 

likely to re-injure their ACL 10-20%

¸Allograft has a 4x higher failure rate than 

autograft

ïOver 30, this difference is not clinically 

important  

¸Post-operative recovery 6-12 months back 

to sports



Case 2

¸55 yo male with left knee pain and swelling

¸No specific injury

¸Worse with squatting and twisting

¸Occasionally catching and popping

¸Pain rolling over in bed

¸Minimal improvement with ice and 

NSAIDs



Physical Examination

¸Moderate swelling

¸Stable to varus and valgus stress

¸Negative Lachman, Ant/Post Drawer

¸Medial joint line tenderness

¸Positive McMurray (medial)

¸NVI



Radiographs

¸Weight bearing!!!! 

ïNeed to rule out arthritis



Rosenberg View 

Profiles the posterior condyle. More sensitive in early OA

AP 30 degree flexion PA



Next Step

¸Trial of Nonoperative management

ïCortisone Injection (decrease inflammation)

ïPhysical Therapy (increase lower extremity 

strength and mobility)

¸Advanced imaging with MR

ïReasonable in patients with meniscal symptoms 

but minimal to no evidence of OA on plain 

films

ïConsider in patients with normal plain films 

and mechanical symptoms



MRI 



Diagnosis

¸Meniscal Tear



Mensicus

¸Wedge-shaped cartilage 

between the femur and 

the tibia

¸Act as "shock absorbers

for the knee joint

ïProtects the joint cartilage



Meniscus Tear

¸12-14% of knee related 

injuries

¸Occur as a result of 

ïSports injuries

¸ Squatting

¸ Twisting

¸ Associated ligament injury 

ïDegeneration due to age

¸ Tear with awkward twist

¸ Getting out of a chair

¸ Deep knee bends

ïSeen with arthritis as well

http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=%5Cwebsites%5Cemedicine%5Cradio%5Cimages%5CLarge%5C947194719471rad0852-10_10.jpg&template=izoom2


Symptoms

¸Pain or popping with squatting or twisting

ïUsually isolated to one side of the knee or in 

the back of the knee

¸Swelling or tightness 

ïwithin a couple of days after injury

¸Catching or locking (mechanical symptoms) 

¸Sensation of the knee "giving way

¸Pain rolling over in bed



Physical Exam

¸Swelling

¸Pain at end ROM

¸Joint line tenderness

¸+ McMurray



Treatment: Nonoperative

¸Physical Therapy

ïQuad, Glute, Core strengthening

¸Anti-inflammatory medication

ïNSAIDs (oral and topical)

ïCortisone Injection



Treatment: Operative
¸Arthroscopic Surgery

ïSymptoms without arthritis = good indication

ïMild to moderate associated arthritis + meniscus tear = surgery 

may help depending pattern of symptoms

ïAdvance arthritis = surgery rarely indicated



Post Operative

¸WBAT immediately post operative

¸No DVT prophylaxis

¸6 weeks of physical therapy starting week 2

¸Avoid impact activities for 6 weeks

¸Return to full activity at 6 weeks



Case 3

¸16 yo female soccer player with left knee 

pain

¸Felt a òpopò during the game

¸Immediate swelling

¸Inability to extend the knee

¸No previous history of knee injury



Physical Examination

¸Moderate swelling

¸Motion from 20-60 degrees

¸Stable to varus and valgus stress

¸Negative Lachman

¸Tenderness of the medial joint line

¸NVI

¸Radiographs normal



MRI

Flipped in NotchDouble PCL



Diagnosis

¸Bucket Handle Meniscal Tear



Treatment

¸Nonoperative????

ïNO role for nonoperative treatment in a locked 

bucket handle meniscus tear

¸Operative

ïRelative sports surgical emergency!

ïKeep patients nonweight bearing until surgery

ïGoal is repair if possible in especially in 

younger patients.



Treatment



Repair Techniques: Inside-Out



Repair Technique: All Inside

ÅSingle use implant

ÅLess invasive

ÅData shows no difference in 

terms of healing rates

ÅCan be difficult to reduce to 

capsule with true bucket

Å$$$$$$



Meniscal Repair

Displaced medial meniscus 

sitting anterior to the 

medial femoral condyle

Post reduction

Meniscus

Meniscus



Inside Out Medial Meniscal 

Repair



Post Operative

¸Hinged knee brace

¸PWB x 2 weeks

¸WBAT brace locked in 

extension 4-6 weeks

¸No routine DVT 

prophylaxis

¸Return to running 12 

weeks

¸Return to sports 6 months



Outcome

¸84% success at a minimum of 5 yr follow 

up for 2nd generation all inside devices

ïBogunovic et al. JBJS. 2014

¸Slight improvement in failure rate for inside 

out (10%) vs all inside (16%) in a meta 

analysis of combined ACL/meniscal repair

ïWesterman et al.  AJSM. 2017



Case 4

¸45 yo female with left knee pain

¸Felt a ñpopò while running

¸Pain and swelling

¸Occasional catching and popping

¸No previous history of knee injury



Physical Examination

¸Moderate effusion

¸Motion 0-120 degrees

¸Stable to varus/valgus

¸Negative Lachman, ant/post drawer

¸Tenderness over the medial joint line

¸Pain with McMurray manuever

¸Normal weight bearing radiographs



















Diagnosis

Meniscal Root Tear



Meniscal root tears

¸7-9% of all meniscal tears

¸2/3rd medial and 1/3rd lateral

¸Biomechanically equivalent to a complete 

menisectomy (50-70% increase in stress)

¸Poor natural history with up to 30% of 

patients requiring TKA in 3 years.



Presentation

¸Posterior pain

¸Pain with end range of motion

¸Joint line pain 

¸Positive McMurray

¸Less likely to have catching and locking 

compared to standard meniscal tear



Diagnosis: MRI

¸Sensitivity 82% (medial) and 60% (Lateral)


