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Objectives

• To present the most current evidence for 
management and an approach to counseling and 
treating young active patients after acute anterior 
cruciate ligament injury that Includes non-operative 
management



Why Consider Non-Operative Management?
• Some patients may wish to delay (to return to complete a 

competitive season) or avoid surgery
• Different practice patterns in different parts of the world (e.g., wait 

lists) 
• Surgical reconstruction and return to sports activities are not an 

effective strategy for preventing early onset knee OA
• Not all patients need to have reconstructive surgery



Three scenarios

1. Proceed straight to reconstruction
2. Delayed reconstruction (to finish a competitive 

season or to test out  non-operative  management
3. Rehab only

4



All patients educated on outcomes of operative or non-operative 
management



What do we counsel patients?
• Just because you have ACLR, doesn’t mean you will return to sports 

at all, and most likely not at the same level of performance
• Your risk of re-injury is high in the near term, higher if you are 

younger, higher (ipsilateral) if you are male and (contralateral) if you 
are female

• Regardless of surgery or not, your risk of OA is high in the medium 
term (10 years)
– If you need revision surgery risk of OA is higher



These outcomes are what non-operative 
management or delayed reconstruction 

outcomes should be compared to



Does surgical delay help/hurt/ make no difference?

• Frobell et al BMJ 2013 (5 year KANON Study)
• FINDINGS : The 5 year report shows that there was no 

difference in any outcome between those who were operated 
on straight away, those who were operated on later and those 
who did not have an operation at all. The message to the 
medical experts who are treating young, active patients with 
ACL injuries is that it may be better to start by considering 
rehabilitation rather than operating right away



Does extended preop rehab help/hurt or  make 
no difference?

Eitzen et al JOSPT

• FINDINGS : A 5-week progressive exercise therapy program 
in the early stage after ACL injury led to significantly 
improved knee function before the decision making for 
reconstructive surgery or further non-operative 
management. The compliance to and tolerance for the 
program was high...





KOOS Oslo Usual Care P value

Pain 93.5 86 <0.001

Symptoms 89.2 77.4 <0.001

ADL 98 92.5 <0.001

Sports 85.1 67.6 <0.001

QOL 85.7 68.4 <0.001

Limitations:

Specialized care VS Usual 
care

Surgical skill and post-op rehab could be highly 
variable

How do outcomes hold up against a registry of sports medicine 
centers with a unified post-op protocol?

Does Prehab Improve Outcomes?





• Hop bilaterally on a mini-tramp 
• If no pain, hop on involved leg on a mini-tramp
- If no pain, hop bilaterally on the floor
- If no pain, hop on involved leg on the floor

• If pain, begin PT treatments and retest until no pain

Ability to Hop 
on One Leg 
Pain-free

• If no, begin PT treatments to achieve full range of 
motion

• Re-measure
- If yes, proceed
- If no, continue treatment

Full Range
of Motion
In Knee

• If yes, proceed
• If more than trace, begin PT treatments to resolve; 

then re-measure

Effusion Trace 
or Less

• If < 70%, start NMES and treat for strength deficits
-Re-measure strength with Burst test

• If > 70%, proceed but patient needs NMES and TEs 
until > 80% 

• If > 80%, maintain current TE program and proceed

Quad Strength 
Assessment

Criteria to Screen for Temporary Return to Sport After ACL Injury

Screening Exam:  Includes hop testing 
series, objective questionnaires 
(KOS ADLs, global rating), number of giving 
way episodes

Potential Coper (PC):  < 1 episode of giving 
way with ADLs since initial injury; 
> 80% timed hop; > 80% KOS ADL score; >
60% GRS score

Treatment:  10 visits of progressive 
perturbation training, agilities and 
strength training; then retest for return 
to sport criteria (Temporary RTS track)

Non-Coper (NC):  Failure to meet any 1 (or 
more) criteria from above 
and/or > 1 episode of giving way

Treatment:  Discussion on 10 visits of 
progressive perturbation and strength 
training with later integration of agilities 
and/or surgery (Non-operative vs. 
operative management track)

IF all 4 criteria are met, 
okay to screen



Screening Exam

• Number of giving way episodes
• Hop testing series 
• Objective questionnaires 

(KOS ADLs, global rating)

Single Hop X-Hop Triple Hop Timed Hop



• Half of the non-copers became potential copers over 10 sessions of 
NMST (p<0.001). Coper classification post-training was strongly
associated with two-year success. 

• Potential copers had 3 times the odds of success compared to ACLR 
non-copers.

• Those who remain non-copers have no benefit from ACLR 



Summary

• Best predictors of post-op success is pre-op condition
• 10 sessions of rehab AFTER achieving a quiet knee that includes 

progressive quadriceps strengthening and neuromuscular training 
improves function, and 2 year post op IKDC and KOOS scores by clinically 
meaningful amounts over best care .

• Half of non-copers become potential copers over these 10 visits



ACL screening  and rehabilitation– extension of injury

• Do no harm/no further injury
– more than 2000 screenings 



Functional Testing  
• Same testing battery as the screening exam, different “passing” 

criteria

MEASURE SCREENING EXAM
(PC vs. NC)

FUNCTIONAL TESTING FOR 
RETURN TO ACTIVTY

Quadriceps Strength Index ≥70% to complete screen ≥90%

All 4 Single Leg Hop Tests Timed Hop ≥60% to be PC ≥90%

KOS-ADLs ≥80% to be PC ≥90%

Global Rating Score (GRS) ≥60% to be PC ≥90%



Following Functional testing
• Temporary RTS

– Once athlete meets RTS criteria: complete remaining activity progression, return 
to competition 

• Non-operative management

– Use test results to guide HEP progression, incorporate agilities  
– Re-check monthly and update HEP as indicated
– Once athlete meets RTS criteria, begin phased progression back to sport 



Phased Progression Back To Sports

• Full speed agility training 
• Unopposed practice of sport specific skill 
• One-on-one opposed practice of sport specific skills 
• Full practice activity with team 

ADAMS et al. JOSPT 
2012





No clinically meaningful differences except more
continue to have effusion in the ACLR group (43% vs 

10%)

More OA in the ACLR group 23.4% vs 5% in non-op group



45% of the children coped well to adulthood, without ACL reconstruction. 
Copers exist in the pediatric ACL-injured population. 55% underwent 
delayed ACL. Irrespective of final treatment, most patients reported high 
PROM scores and showed near symmetrical muscle strength and hop 
performance at final follow-up. Most patients remained physically active, 
although only 34% (6 in the non-op and 3 in the op group) participated in 
pivoting sports at final follow-up.



5 year follow-up of the Delaware Oslo ACL Cohort
• Irrespective of final treatment, most patients reported high PROM scores and 

showed near symmetrical muscle strength and hop performance at final follow-up.
• 96% of patients remained physically active, although only 35% still participated in 

pivoting sports at final follow-up.





We can calculate success with non-operative treatment
– active rehabilitation alone -

• Screening after a 5 week PREHAB (Program: Eitzen I et al 2010)

– Age, sex, IKDC 

Grindem H et al 2018

• Screening after injury (resolved impairments; swellling, pain, hop)

– Age, sex, KOS-ADLS, single leg hop test

Delaware-Oslo ACL Cohort Study



Will Sara succeed with active rehab alone?

• 18 year old, female
• Early after injury

– 85 KOS-ADLS
– >90 % single leg hop test (LSI)
– 50% probability of successful 

outcome
• After 5 week PREHAB

– 95 IKDC score
– >90 % single leg hop test (LSI)
– 76% probability of successful 

outcome

Delaware-Oslo ACL Cohort Study

Grindem H et al AJSM 2018

Sara



Who will succeed with active rehab alone?

• 30 year old, female
• Early after injury

– 80 KOS-ADLS
– >90 % single leg hop test (LSI)
– 76% probability of successful 

outcome
• After 5 week PREHAB

– 85 IKDC score
– >90 % single leg hop test (LSI)
– 80% probability of successful 

outcome

Delaware-Oslo ACL Cohort Study

Grindem H et al AJSM 2018



Will Peter succeed with active rehab alone?

• 20 year old, male
• Early after injury

– 80 KOS-ADLS
– >90 % single leg hop test (LSI)
– 20% probability of successful 

outcome
• After 5 week PREHAB

– 75 IKDC score
– >90 % single leg hop test (LSI)
– 19% probability of successful 

outcome

Delaware-Oslo ACL Cohort Study

Grindem H et al AJSM 2018



Can Individuals Return to Sports after ACL 
Injury without reconstruction?

Yes



Should Individuals Return to Sports after ACL 
Injury even if they have reconstruction?

If our goal is long term knee health, Maybe not




