
Supplementary data file 3 - Detailed description of variables that are considered necessary for 

evaluation of the research questions of a future full RCT 

 

1. Outcomes to compare clinical effectiveness between immediate ACL reconstruction and 

conservative treatment 

 

Patients’ reported symptoms and knee function   

The Knee injury and Osteoarthritis Outcome Score (KOOS) will be used to administer patients’ knee 

symptoms and associated problems at every visit. This questionnaire is developed to assess changes 

induced by a treatment or injury over short and long term intervals (1). The KOOS has been validated 

and is often used in patients undergoing ACL reconstruction (2,3). The Dutch and French translation of 

this questionnaire will be used in this trial (4,5). The KOOS questionnaire consists of five subscales 

(pain, symptoms, activities of daily living (ADL), sport and recreational function and knee-related QOL) 

(1). Since most ACL patients report no/small problems with pain, symptoms and ADL function, there is 

less room for improvement on those subscales. Therefore, the subscales ‘sport and recreational 

function’ and ‘QOL’ are recommended to follow-up ACL patients (6,7). We chose for the subscale KOOS 

QOL as primary outcome since not all participants will be involved in sports, and therefore the subscale 

‘sport and recreational function’ is less useful in our trial. 

Return to work and return to sport 

Time to return-to-work and time to return-to-sport will be compared between both treatment 

strategies. Customized questionnaires will be used to administer information regarding return-to-work 

and return to pre-injury sports activities at every follow-up visit. The return-to-work questionnaire 

contains questions regarding days of sick leave, type of job (before and after the injury), job-related 

activities and employment rate. The return-to-sport questionnaire administers the pre-injury and 

current sports level (type of sport, frequency, level).  
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Adverse events 

The following adverse events will be registered at every follow-up visit (see table 2): surgical 

complications, arthrofibrosis, infection, any additional acute injury to the ipsilateral or contralateral 

knee (such as re-injury, graft rupture or contralateral ACL injury, lesions of menisci, cartilage or other 

ligament). 

Functional tests  

To objectively measure knee function and strength recovery, all patients will perform the Single Leg 

Hop for Distance task (SLHD) at the 6 month follow-up visit (8) and isokinetic strength tests of the 

quadriceps and hamstrings muscles at both follow-up visits. These tests are currently used to decide 

on return-to-sport (RTS) (9) and poor outcomes on these tests have been associated with increased 

re-injury risk (10,11). Before the functional tests, all patients will perform a standardized warming-up 

consisting of cycling on an ergometer for 10 minutes at a self-selected speed. The order of the tests 

will be randomized to avoid order bias for example due to fatigue. For the isokinetic strength tests, the 

same test protocol as in Croisier et al. (12) will be used, namely measurement of concentric quadriceps 

and hamstrings strength at 60 and 240°/second and eccentric hamstrings strength at 30 and 

120°/second. For both the SLHD and isokinetic strength tests, the limb symmetry index (ratio between 

the performance on the injured and uninjured leg) will be calculated. Additionally, a mixed ratio, 

namely eccentric hamstrings strength (30°/second) divided by concentric quadriceps (240°/second), 

will be calculated according to Croisier et al. (12). 
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2. Independent variables for predictive analysis assessing which patients of the conservative 

treatment-arm need a delayed ACL surgery because of prolonged instability 

 

Baseline structural knee joint damage 

The Anterior Cruciate Ligament OsteoArthritis Score (ACLOAS) will be used to assess baseline structural 

knee joint damage and to monitor the development of post-traumatic structural changes (13). The 

following joint features are assessed with this scoring system at baseline and 3 months post-

randomization: acute osteochondral injuries, traumatic and degenerative bone marrow lesions, 

meniscus morphology and extrusion, osteophytes, collateral and cruciate ligaments including ACL 

graft, Hoffa-synovitis and effusion-synovitis. In addition to the MRI features assessed with the ACLOAS, 

the following MRI features will be assessed to detect recovery of the ACL: slope of ACL with respect to 

the Blumensaat line, distance between the Blumensaat line and the ACL, boundaries and tension of 

the ACL (14). 

Psychological factors 

Previous studies showed that psychological factors such as fear of re-injury (15,16), external locus of 

control and reduced self-efficacy (17,18) might have a negative impact on patient-reported outcomes 

after ACL reconstruction. Furthermore, Dunn et al. showed that patients’ expectations are an 

important indicator of success of conservative treatment in rotator cuff injuries (19). To account for 

psychological influence on knee function, the Tampa Scale for Kinesiophobia (TSK-11) (20) and the 

revised Illness Perceptions Questionnaire (IPQ-R) (21–23) will be administered in all patients at 

baseline and at every follow-up visit.  

The TSK is a validated questionnaire to quantify pain-related fear of movement and fear for re-injuries 

(20,24). A Dutch (25) and French (26) translation of this questionnaire will be used in this trial. The 

illness perceptions questionnaire measures patients’ beliefs and feelings about their illness (such as 

whether they think the illness can be cured or controlled by their treatment) (21). The Dutch 

translation of this questionnaire provided by Raaij et al. (22) and the French translation provided by Al 
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Anbar, Dardennes & Kaye (2005) was slightly modified to specifically address our study population, 

namely ACL patients. 

Quality and adherence of rehabilitation  

Studies showed that the quality, intensity and duration of rehabilitation have an important influence 

on patient-reported outcomes after ACL reconstruction (27,28). Since all patients will complete 

rehabilitation with their own physiotherapist, a variety in the quality of rehabilitation is expected. 

Furthermore, it is known that adherence to prescribed home-exercises is adding to this variety. 

Therefore, it is important to estimate the quality of the rehabilitation as well as the adherence. This 

will be measured at every follow-up visit, with a customized questionnaire that contains questions 

about the exercises that the participants performed (the participants have to check which exercises 

they did on a list with different types of exercises), the intensity, duration and frequency of their 

rehabilitation. Furthermore, the Exercise Adherence Scoring System (EARS) will be used to measure 

adherence to the prescribed exercises (29). A French translation of this questionnaire was provided by 

Aguilar et al. (unpublished). The Dutch translation was performed by the investigators themselves. 
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