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Abstract 

Background  Standard care for anterior cruciate ligament (ACL) injuries often includes surgical reconstruction 
of the ACL. However, two randomized controlled trials (RCT) concluded that conservative treatment does not result 
in inferior clinical outcomes compared to immediate ACL reconstruction. More research is needed to verify these 
results and to assess whether patient-specific parameters can predict whether a patient would benefit from immedi-
ate surgery or conservative treatment. However, before running such an RCT, we performed this pilot study to assess 
the feasibility of recruiting patients for such an RCT.

Methods  This is a pragmatic, multicenter, randomized, controlled pilot trial with two parallel groups funded 
by the Belgian Health Care Knowledge Centre (KCE trials). Patients with an acute ACL injury were recruited from two 
Belgian hospitals. They were randomized to either conservative treatment (e.g., rehabilitation with optional delayed 
surgery in case of persistent instability) or immediate surgery (< 12 weeks post-injury). The primary aim of this pilot 
study was to assess the feasibility of participant recruitment. Furthermore, we evaluated adherence to the protocol 
and the allocated treatment arm and the feasibility of recruiting a representative sample of ACL patients.

Results  Out of the initial 70 screened patients, 29 were included in the pilot study, 15 were randomized in the con-
servative treatment group, and 14 were in the surgical treatment group. This yielded a recruitment rate of 41%. 
However, the investigators could not screen many potential patients due to inadequate referrals within the recruiting 
hospitals. Seven cross-overs were observed between the treatment arms: 3 patients who were assigned to the con-
servative treatment group insisted on immediate surgery, while four patients allocated to immediate surgery chose 
not to undergo surgery. Of the initial 29 patients, 5 dropped out after randomization. The recruited sample confirmed 
the typically young and physically active sample of ACL patients.

Conclusions  This pilot study confirmed the challenging recruitment process for an RCT that compares a surgical 
and a non-surgical treatment option. While encountering substantial recruitment challenges, our pilot study revealed 
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that transitioning to a full-scale RCT is feasible, with some essential modifications. Key adjustments encompassed aug-
menting the number of participating sites, optimizing patient recruitment processes, and extending the recruitment 
period. Furthermore, this study showed a high completion rate, affirming the feasibility of the study protocol. How-
ever, there was a high cross-over rate (7/29 patients) between treatment arms. This should be avoided when progress-
ing to the full trial. The recruited sample reflects a young and active population, which represents the ACL population 
well.

Trial registration  ClinicalTrials.gov (NCT04408690) on 25/05/2020.

Keywords  Anterior cruciate ligament injury, RCT​, Conservative therapy, ACL reconstruction

Key messages

•	 Clear and comprehensive patient education about 
the clinical equipoise, randomization, the study’s 
purpose and potential risks and benefits empowers 
patients to make well-informed decisions about par-
ticipation.

•	 To enhance recruitment feasibility, the initiation of 
this study is only recommended in centers where 
there is no bias towards any specific treatment strat-
egy.

•	 Furthermore, good collaboration between the emer-
gency care unit, department of orthopedics, and 
physical and rehabilitation medicine improved the 
recruitment rate.

Background
It was long believed that surgical repair of the ACL 
is necessary to restore mechanical knee stability so 
that patients can safely return to sports [1], but also to 
avoid long-term disadvantages such as persistent knee 
instability, re-injury [2], and posttraumatic osteoar-
thritis (PTOA) [3, 4]. However, evidence on outcomes 
after ACL surgery does not support these beliefs. For 
example, Ardern et al. [5] showed that only 55% of ath-
letes who have undergone ACL reconstruction manage 
to regain their pre-injury sport level. For those who do 
return to sport (RTS), reinjury rates are high, with up to 
23% suffering a new ACL injury (ipsilateral or contralat-
eral) within 2 years after RTS [6]. Furthermore, the risk 
for early cartilage degeneration is high. A recent meta-
analysis showed that approximately 50% of the patients 
end up with PTOA even two decades after ACL surgery 
[7]. These findings cast doubt on the notion that ACL 
reconstruction restores normal knee function and pre-
vents long-term consequences. Moreover, there remains 
uncertainty regarding whether ACL reconstruction offers 
advantages compared to conservative treatment.

A recent systematic review and meta-analysis con-
ducted by Saueressig et  al., showed that immedi-
ate surgery and conservative treatment resulted in 

similar patient-reported outcomes 2  years post-injury 
[8]. Important to mention is that this review could only 
use limited data as, so far only two RCTs have been per-
formed, namely the KANON and COMPARE trial [8]. 
Based on these results, one can conclude that conserva-
tive management with optional delayed surgery does not 
result in inferior clinical outcomes compared to immedi-
ate ACL reconstruction on a population level [9].

Though, on the level of the individual patient, not all 
patients are successful with non-surgical treatment. 
In the KANON trial, 39% of the ACL patients rand-
omized to the conservative treatment group underwent 
delayed surgery for persistent knee instability during 
the 2-year follow-up, this percentage has grown to 51% 
at the 5-years follow up [10, 11]. The COMPARE trial 
reported that 50% of the ACL patients in the conserva-
tive group required delayed surgery in the 2-year follow-
up [12]. In this group of patients, time to return-to-sport 
is extended, and longer sick leave times are observed 
because surgery is delayed compared to patients under-
going immediate ACL reconstruction [13]. Hence, early 
identification of patients who would benefit from early 
ACL reconstruction, or on the contrary, from rehabilita-
tion alone, is crucial to reduce resource consumption and 
decrease irrelevant overtreatment. It is hypothesized that 
treatment success may rely on clinical factors (such as 
knee function and MRI features [14] as well as the qual-
ity of rehabilitation [15], and psychological factors such 
as expectations [16], fear of re-injury [17, 18], and locus 
of control [19].

To address the lack of RCTs comparing conservative 
treatment and immediate surgery and to identify patient 
predictors for treatment success, a new RCT is needed 
to (1) comprehensively evaluate and compare the clini-
cal effectiveness of both treatment options, thereby pro-
viding substantial validation and enhancement to the 
current scientific literature, and (2) to investigate which 
patient-specific factors may function as predictive fac-
tors for favourable outcomes in the context of conserva-
tive treatment for ACL injuries. Before commencing 
a sufficiently powered RCT to address these research 
questions, we conducted a pilot study. This step seemed 
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necessary, as many patients prefer a specific treatment 
[1]. Consequently, the pilot study was designed to ascer-
tain the feasibility of conducting a large-scale RCT in 
terms of (1) participant recruitment, (2) adherence to the 
protocol and assigned treatment arms, and (3) the feasi-
bility of recruiting a study group that accurately reflects 
the ACL population (young and active patients).

Methods/design
Aims
This pilot study aimed to assess (1) the feasibility of par-
ticipant recruitment, (2) the adherence to the protocol 
and the allocated treatment arm, and (3) the feasibility of 
recruiting a representative sample of ACL patients that 
reflect a young and active population.

Study design
This is a pragmatic, multi-center, randomized controlled 
pilot trial with two parallel groups: (1) conservative treat-
ment (consisting of rehabilitation + optional delayed sur-
gery) and (2) immediate ACL reconstruction in patients 
with an acute ACL injury. The protocol conforms the 
Standard Protocol Items: Recommendations for Inter-
ventional Trials (SPIRIT) guidelines [20] (the SPIRIT 
checklist is provided as Additional file 1) and is published 
[21].

Study setting
This study was performed in two Belgian hospitals: the 
University Hospital of Leuven and the University Hospi-
tal of Liège. Patients were recruited at the Department of 
Orthopedics and the Department of Physical Medicine 
and Rehabilitation of the participating sites.

Participants
Patients aged 18 years and older visiting the two hospitals 
were screened for eligibility for this study. Inclusion cri-
teria were a rotational trauma to a previously non-injured 
knee, a proven acute ACL rupture (< 4 weeks) confirmed 
using physical examination and an MRI. Exclusion cri-
teria were a history of a previous ACL injury or knee 
surgery to the index knee. Additionally, patients present-
ing concomitant knee injuries necessitating immediate 
surgery were ineligible, as were females who were either 
pregnant or had intentions of becoming pregnant within 
the initial 4  months of the study, as MRI assessments 
during this period were not feasible.

There was no predefined sample size for this pilot 
trial. Instead, the primary aim was to evaluate patient 
recruitment feasibility over a recruitment period of mini-
mum 6 months (Note: Leuven experienced an extended 
recruitment timeline due to delayed initiation at the sec-
ondary hospital in Liège).

Predefined progression criteria for advancing to a fully 
powered RCT were established a priori and are described 
in our protocol publication [21].

•	  ≥ 75% of expected recruitment rate: proceed 
unchanged

•	 50–75% of expected rate: implement protocol modi-
fications to enhance recruitment

•	  < 50% of expected rate: terminate trial due to insuf-
ficient feasibility

The expected recruitment rate was based on data from 
the KANON trial suggesting that 50% of eligible patients 
with acute ACL injuries are likely to participate [22].

Screening
In Leuven, patient recruitment followed three primary 
pathways: patients who arrived at the Emergency Depart-
ment, patients who had a consultation at the orthopedic 
department, and.

patients presenting themselves at the Department of 
Physical Medicine and Rehabilitation. Patient recruit-
ment was centralized on the bi-weekly multidisciplinary 
consultation attended by our orthopedic surgeon, phy-
sicians, and clinical trial assistant (physiotherapist). A 
good referral from the three departments (emergency 
care unit, orthopedics, and physical and rehabilita-
tion medicine) was necessary to ensure comprehensive 
patient coverage. Therefore, we maintained regular con-
tact with the Emergency Department every Friday during 
the initial 8 weeks as we noticed that many ACL injuries 
occurred during the weekend. Additionally, we worked 
on a practical workflow that made it very easy for them to 
schedule potential study patients for the bi-weekly mul-
tidisciplinary consultation where the recruitment took 
place. An additional challenge stemmed from the high 
turnover of medical trainees at UZ Leuven, a University 
hospital. To address this, we implemented periodic email 
updates every 3 to 6 months for incoming trainees within 
the involved departments.

Initially, we faced challenges providing a consistent 
study explanation by the different caregivers. To address 
this, we asked caregivers not actively involved in the 
study (e.g., doctors and interns at the emergency care 
unit) to briefly introduce the trial without delving into 
the full study protocol. Only during the multidisciplinary 
consultation, where recruitment took place, was com-
prehensive information provided by the investigators to 
interested and eligible patients.

In Liege, patients were only recruited at the Depart-
ment of Physical and Rehabilitation Medicine. The 
orthopedic department was not interested in participat-
ing in the study. At the start of the study, there was no 
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standardized referral of patients to the Department of 
Physical and Rehabilitation Medicine. In a later phase 
of the study, the local investigators worked on a better 
patient flow to improve the screening rate.

Randomization and blinding
Once a patient signed the informed consent, he/she was 
randomized into one of the two treatment arms by the 
randomization tool integrated into the electronic case 
report form (REDCap). A randomization list (strati-
fied by center) was prepared by the statistician who was 
not involved in the recruitment and follow-up of the 
patients. Random sequence generation was conducted 
using a computer-generated approach with variable block 
randomization, and allocation was concealed until the 
investigator performed the actual randomization. A 1:1 
allocation ratio was used: 50% of the patients were allo-
cated to the immediate surgery treatment arm and 50% 
to the conservative treatment arm.

Due to the nature of the interventions, it was not fea-
sible to blind participants and care providers. However, 
steps were taken to ensure consistent delivery of uniform 
information, including the acknowledgment of clinical 
equipoise, across all participating centers. Data collectors 
and analysts were blinded to the extent possible, with 
outcomes collected consistently for both groups. Elec-
tronic questionnaires were employed for data collection, 
allowing assessors and collectors to maintain blinding. 
However, it is important to note that due to the subjec-
tive and self-reported nature of the assessed outcomes, 
there remained a potential risk of bias.

Interventions
Because of the pragmatic character of this trial, the study 
did not impose strict treatment guidelines. Patients 
received rehabilitation from their physiotherapist, and 
the treating surgery decided the type of surgery to reflect 
current practice in Belgium.

Conservative treatment consisting of rehabilitation 
and optional delayed ACL reconstruction
Rehabilitation
Patients completed rehabilitation under the guidance of 
their physiotherapist, who received general guidelines for 
ACL rehabilitation (see Appendix 1) [23–25]. The guide-
lines were broad and provided enough flexibility to the 
physiotherapist to implement them in clinical practice. 
This approach reflects current practice, which we aimed 
to achieve in the pragmatic trial.

Indications for delayed surgery
If a patient from the conservative treatment group 
reported persistent symptomatic knee instability 

obstructing rehabilitation progress, the option of delayed 
surgery was considered. To confirm the underlying 
cause of instability, an additional MRI was performed. 
The medical team, together with the patient decided to 
perform a surgery. Delayed surgery was not performed 
within the initial 12  weeks following the injury to keep 
a strict distinction from the treatment arm “immediate 
surgery”.

Immediate ACL reconstruction and rehabilitation
ACL reconstructive surgery
To maintain the pragmatism of the trial, no specific 
guidelines were imposed regarding the choice of ACL 
reconstruction method. The decision concerning graft 
type and surgical technique was left to the clinical judg-
ment of the orthopedic surgeon, who recorded all surgi-
cal details in the patient register. While the study did not 
predefine the type of surgery, strict criteria were applied 
regarding the timing of the procedure. Immediate ACL 
reconstruction had to occur within a 12-week window 
following the ACL injury. This condition was in place to 
ensure that patients in the immediate ACL reconstruc-
tion group did not undergo extensive pre-operative phys-
iotherapy sessions, thus preserving a clear distinction 
between the two treatment arms.

Rehabilitation
A goal-based rehabilitation protocol was employed, mir-
roring that of the intervention group (see Appendix  1). 
However, depending on the type of surgery, the surgeon 
could impose restrictions regarding range of motion and 
weight-bearing. Rehabilitation was initiated within the 
first few days after surgery.

Outcomes
Primary outcomes
The primary objective was to assess the recruitment 
rate. This is the ratio of the recruited patients to the total 
number of ACL patients screened in both hospitals. The 
primary reason for both ineligibility and refusal to par-
ticipate was also investigated.

We noticed that not all ACL patients were screened 
by one of the investigators due to a lack of referral to 
the recruiting department/consultation. To estimate 
how many potential patients were missed, we also cal-
culated the ratio between the recruited patients and the 
number of ACL surgeries performed in both hospitals 
(based on recorded registrations). We are aware that this 
is still an underestimation of the total number of ACL 
patients seen by the hospital because some of the patients 
undergo non-operative treatment, with has no specific 
medical registration number in Belgium.
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Secondary outcomes
The secondary objective of this pilot study was to assess 
(1) adherence to the protocol and the assigned treatment 
arm and to assess (2) the feasibility to recruit a sample 
that reflect a young and active population.

(1)	 To calculate adherence we calculated the propor-
tion of who discontinued the assigned treatment 
arm and documented the primary reasons for non-
adherence. Furthermore, the proportion of patients 
who did not complete specific assessments was 
determined. For each functional test and question-
naire, the percentage of patients who successfully 
completed the assessment was calculated. Further-
more, any underlying reasons for uncompleted 
assessments were explored as necessary. These find-
ings were utilized to investigate the potential need 
for additional strategies aimed at optimizing adher-
ence to the study protocol and assigned treatments.

(2)	 To assess the feasibility to recruit a sample that 
reflect a young and active population, we describe 
the patient demographics of the recruited sample.

Patients experience
After the first six patients completed the 7-month fol-
low-up visit, we conducted an intermediate assessment 
to gain insights into their experiences and perspectives 
regarding their participation in the study. This assessment 

aimed to gather valuable feedback and information that 
could help refine and enhance the overall study process. 
We assessed this by using the SPFQ questionnaire (Study 
Participant Feedback Questionnaire) [26].

Experiences of the investigators
To evaluate the experience of investigators involved in 
the trial, we administered a survey to the research teams 
at CHU Liège and UZ Leuven. The survey served as a val-
uable tool for gathering feedback and identifying areas of 
improvement in the study’s implementation, facilitating 
the ongoing refinement of the trial.

Outcomes collected for the full RCT​
All patients of this pilot trial were asked to continue 
with the full trial that investigated the clinical effective-
ness of both treatments. To allow the transfer of data of 
patients participating in the pilot trial, we already col-
lected the variables that are considered necessary for this 
full RCT. Since these outcomes are outside the scope of 
this pilot study, we refer to our previously published pro-
tocol paper for a detailed description of these outcomes 
(mainly patient-reported outcome measures) [21].

Timeline
Besides the baseline visit (time of randomization), 
there were 3 follow-up visits: 4, 7, and 12  months after 
randomization (see Fig.  1). Table  1 comprehensively 

Fig. 1  Trial flow chart
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summarizes all the assessments conducted during each 
patient’s visit. It is important to note that this pilot trial 
collected more outcomes than necessary to address the 
objectives of this pilot trial; these additional data were 
solely collected for potential use in the full RCT trial.

Statistical analyses
Feasibility and adherence outcomes were reported in a 
descriptive and narrative manner. In this pilot trial, none 
of the other outcomes collected for the full RCT (e.g., 
patient-reported outcome measures, functional tests, 
and MRI data) were yet analyzed, as the aim of this pilot 
trial was not to compare the clinical effectiveness of both 
interventions.

Results
Process feasibility
Recruitment and recruitment rate
Between September 2020 and March 2022, 70 patients 
were screened for eligibility in both hospitals Among 
these patients, 25 were excluded from the study as they 
did not meet the eligibility criteria. The primary reasons 
for their ineligibility were not 18  years or older (n = 4), 
non-acute ACL injuries (n = 10), prior ACL injuries or 
knee surgery to the index knee (n = 5), and the necessity 

of immediate surgery due to concomitant severe knee 
injuries that required surgery (n = 6) (Fig. 2).

In addition to the ineligible patients, 16 patients 
declined to participate. Their reasons for declining 
included preference for surgery in 11 cases, preference 
for conservative treatment in 3 cases, a lack of.

interest in 1 case, and too large travel distance to the 
hospital in 1 case. Consequently, a total of 29 patients out 
of the initial 70 screened patients were recruited, result-
ing in a recruitment rate of 41%.

We noticed that not all ACL patients were screened 
by one of the investigators due to a lack of referral to 
the recruiting department/consultation. To estimate the 
number of potential patients we missed, we requested 
how many ACL surgeries were performed during the 
recruitment period.

We noticed that not all ACL patients were screened 
by one of the investigators due to a lack of referral to the 
recruiting department/consultation. We requested how 
many ACL surgeries were performed during recruitment 
to estimate the number of potential patients we missed.

Based on this information, we estimated the percentage 
of recruited patients per month for both hospitals (Figs. 3 
and 4), starting from the first month after the site initia-
tion visit (SIV). In UZ Leuven, the average recruitment 
rate was 32%. In CHU Liège, the average recruitment rate 

Table 1  Overview trial procedures

The following patient reported outcome measures (PROMS) will be assessed at V2–V5: KOOS return-to-sport, return-to-work, IPQ-R, TSK, EARS, and quality of 
rehabilitation
1 Optional delayed surgery can occur after randomization
2 Immediate ACL reconstruction has to be performed within 12 weeks after injury

Procedures/assessment Screening Randomization
 + baseline assessment

Intervention Follow-up visits

Visits V1 V2 V3 V4 V5

Timing (months)  < 8 weeks after injury Baseline
 < 8 weeks after injury

4 months post-
injury ± 14 days

7 months post-
injury ± 14 days

12 months 
post-
injury ± 14 days

Enrolment

Eligibility screen X

Informed consent X

Randomization X

Intervention

1. Rehabilitation + optional 
delayed surgery

(X)1 (X)1 (X)1 (X)1

2. Immediate ACL reconstruction X2

Assessments*

MRI (retrieved from
patient record)

X

PROMS# X X X X

Adverse events X X X

Isokinetic strength X X X

Single leg hop for distance X X
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was 17%. The recruitment period was shorter because the 
SIV was delayed (first because of COVID-19, later due to 
the absence of the PI).

The recruitment percentage provided is an approximate 
estimation. This number is based on all ACL reconstruc-
tions performed in the hospital, which may not accurately 
reflect the number of eligible patients for the study due 
to several factors. Some patients opted for conservative 
treatment, which is not included in this number of ACL 
reconstructions due to the lack of a specific registra-
tion code for conservative ACL treatment. Additionally, 

not all ACL patients were eligible for the study. Some 
required immediate surgery due to additional joint dam-
age, and some were non-acute ACL injuries. As a result, 
the number of eligible patients is probably smaller than 
those in Figs. 3 and 4.

Adherence to allocated treatment arm and protocol
The secondary objective of this pilot trial was to inves-
tigate the adherence of patients to the treatment arm to 
which they were assigned, and secondly, to evaluate the 
feasibility of the study protocol.

Fig. 2  Overview of screening data

Fig. 3  Recruitment in UZ Leuven
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Adherence to allocated treatment arm
The trial flowchart (Fig.  5) provides an overview of the 
patients who-crossed over between treatment arms.

Immediate surgery
Ten of the 14 patients randomized to “immediate sur-
gery” underwent ACL reconstruction within the 
prescribed 12-week timeframe. Two patients chose con-
servative treatment and withdrew from the study. One 
patient postponed his surgery due to a busy work sched-
ule and underwent the procedure later than 12  weeks 
after the injury. Additionally, in one case, the surgeon 
deemed immediate surgery medically inadvisable, and 
consequently, this patient did not undergo surgery at all.

Conservative treatment
Three out of the 15 patients randomized to ‘conservative 
treatment’ underwent ACL reconstruction within the 
12-week timeframe. These three patients had a strong 

preference for surgery and chose to undergo immediate 
surgery. These patients agreed to continue their partici-
pation in the study.

Drop out
In total five participants dropped out during the follow-
up of 12  months. Among them, two patients discontin-
ued their participation immediately after randomization, 
as they were not randomized to their preferred treat-
ment arm (e.g., preference for conservative treatment 
but had been assigned to the immediate surgery group). 
Two other patients dropped out after the baseline visit 
due to time constraints and a long travel distance to the 
hospital. The fifth patient did not complete the final visit 
because of time constraints.

Protocol feasibility
The protocol primarily incorporated questionnaires 
along with strength testing (isokinetic strength) and 

Fig. 4  Recruitment in CHU Liège
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a knee function test (single leg hop for distance). The 
completeness rate for these assessments was very 
high. The questionnaires administered electronically 
via REDCap achieved a 100% completion rate. Occa-
sionally, reminders were sent to the patients, but their 
timely dispatch contributed to this high rate of com-
pletion. The isokinetic strength test, was successfully 
administered to all participants except for one patient 
during the 4-month follow-up visit. This exceptional 
circumstance was attributed to an administrative error.

Patients experience
All six patients had a positive experience with study 
enrollment and participation (see Appendix 2 with the 
results of the SPFQ). They reported that the informa-
tion was clear and they were comfortable asking ques-
tions. While most were satisfied with the organization 
of trial visits, three patients found that the timing of 
the follow-up visits (at our bi-weekly multidisciplinary 
consultation) could have been more flexible. Most 
patient reported that study commitment was similar 
to what they expected. However, two patients reported 
that it took more commitment than expected.

Experiences of the investigators
A survey was sent to the investigators of CHU Liège 
and UZ Leuven to evaluate their experience of partici-
pating in the trial. In summary, the survey revealed the 
following for CHU Liège: The Department of Physi-
cal Medicine and Rehabilitation saw limited patient 
engagement, as most individuals sought care directly 
from the Department of Orthopedics. Therefore, not 
all potential patients were screened for study partici-
pation. Additionally, the team faces logistical difficul-
ties in securing timely MRI appointments for patients, 
primarily due to the constrained availability of the MRI 
scanner. The challenges in UZ Leuven were related to 
inconsistent study explanations due to patients seeking 
care through different hospital departments, limited 
awareness of the IODA study among medical trainees 
due to frequent rotations, and the complexity of coor-
dinating assessments at mutually convenient times for 
patients.

Description of recruited sample
Table  2 presents the demographics of the total sample 
(= all patients who completed at least the baseline visit).

Fig. 5  Screening flowchart + results recruitment
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Discussion
The main aim of this pilot study was to assess the feasi-
bility of recruiting patients with an acute ACL injury 
for an RCT that compares immediate surgery with con-
servative treatment. In total, 41% of the screened patients 
could be recruited, which indicates that recruitment 
is feasible. Based on this outcome, this pilot study pro-
gressed to a full RCT ( the IODA trial–ClinicalTrials.gov 
NCT04408690). The IODA trial is the third RCT (besides 
the KANON and COMPARE trial), comparing immedi-
ate surgery and conservative treatment after acute ACL 
rupture. However, it is the first trial that will be sampled 
to investigate whether patient-specific parameters meas-
ured at the time of diagnosis can predict treatment suc-
cess. Accurate predictions are needed for early patient 
stratification, as timely administration of the most suit-
able treatment leads to optimal clinical results while min-
imizing unnecessary medical costs.

Recruitment feasibility
The primary objective of this feasibility study was to 
assess the recruitment rate. Before the start of the study, 
clear progression criteria were defined together with the 
funder of the trial [21]. We defined that a recruitment 
rate of at least 75% of the expected rate was necessary. 

The expected recruitment rate was based on the recruit-
ment numbers of the KANON trial, in which the investi-
gators could recruit 22% of all screened patients (141 out 
of 642 screened patients) and 72% of all eligible patients 
(141 out of 196 eligible patients) [10]. In our pilot study, 
41% of all screened patients were recruited (29 out of 70 
patients), and 64% of the eligible patients were recruited 
(29/45).

However, one of the challenges that became evident 
throughout this pilot study was the limited number of 
patients screened for inclusion. For example, despite a 
substantial volume of ACL surgeries performed at CHU 
Liège (52 cases during 6  months), only 7 patients were 
screened. This big contrast between the surgeries per-
formed and the limited number of patients recruited 
for the study underscores the importance of carefully 
evaluating the factors influencing patient recruitment in 
a healthcare institution. This low screening rate primar-
ily resulted from bad patient referrals within the hospi-
tal setting. Not only is a very close collaboration between 
different departments (Emergency care, orthopedics 
and physical and rehabilitation medicine) necessary, but 
also all caregivers need to be willing to recruit patients. 
So, to optimize the feasibility and effectiveness of future 
studies of this nature, it is advisable to consider initiating 
such research in medical centers where there is a good 

Table 2  Patient demographics of total sample
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multidisciplinary collaboration with no bias favoring any 
specific treatment strategy.

These insights helped us to define which essential 
modifications were necessary to transition to a full-scale 
RCT. These adjustments included increasing the number 
of participating sites, searching for sites with strong col-
laboration between departments (or they are open for 
this), streamlining patient recruitment procedures, and 
prolonging the recruitment period.

This feasibility study also investigated the primary 
reasons behind patient ineligibility, a crucial explora-
tion that could guide potential revisions to the eligibil-
ity criteria when progressing to the full trial. Among the 
factors leading to exclusion, the predominant one was 
the presence of a non-acute ACL injury (9/25 ineligi-
ble patients). These patients (who visited the emergency 
department and/or doctor more than 4 weeks after their 
injury) were excluded to prevent that they already had 
an extensive rehabilitation program before randomiza-
tion. This allowed us to make a clear distinction between 
immediate (< 12 weeks post-injury) and delayed surgery 
(> 12  weeks post-injury). Consequently, this exclusion 
criterion is thus not adapted for the full trial.

In contrast, a criterion adapted for the full trial is the 
minimum age. Four patients were excluded from the pilot 
trial as they had yet to reach the age of 18. For the full 
trial, the minimum age has been set at 16  years old, as 
skeletal maturity can reasonably be assumed at this stage 
of development.

This study also administered why patients refused to 
participate, with the predominant factor being a prefer-
ence for surgery, as indicated by 11 out of the 16 patients 
who declined to participate. This aligns with our initial 
expectations and underscores the prevalent belief that 
surgery is necessary for successful outcomes. In contrast, 
a smaller proportion of patients (3 out of 16) refused par-
ticipation due to a preference for conservative treatment. 
This observation mirrors findings from the KANON and 
COMPARE trials, where a strong treatment preference 
was a primary driver of patients unwilling to participate. 
However, it is important to note that while some patients 
declined participation in this RCT due to treatment 
preference, this represented only a third of the eligible 
patients. Hence, the feasibility of conducting this RCT in 
Belgium remains possible.

Adherence
This pilot study showed a very high completion rate of 
the assessments described in the study protocol, affirm-
ing the feasibility of the protocol. Therefore, no assess-
ment adjustments are deemed necessary for the full RCT. 
The major part of the assessments consisted of surveys, 
which were sent by mail to the patients. The completion 

rate was 100% for these surveys. Sometimes, remind-
ers were necessary to achieve timely completion of the 
surveys. The other assessments were isokinetic strength 
tests of the thigh muscles and a functional test (single leg 
hop for distance) performed at the follow-up visits. One 
patient missed his strength test because of an administra-
tive error.

In addition to the completion rate of the assessments, 
we also examined adherence to the assigned treatment 
arms—notably, seven of the 29 patients crossed to the 
alternative treatment arm. The main reason was a strong 
preference for the treatment arm they had not been ran-
domized initially to. In total, three patients insisted on 
having immediate surgery despite being randomized to 
conservative treatment, and two patients did not want 
immediate surgery even though they were randomized 
to that treatment arm. The investigators thoroughly com-
municated the methodological importance of adhering 
to their assigned treatment, but these patients remained 
persistent in their preferences.

The study protocol did not specify the exclusion of 
these patients; therefore, they were allowed to continue 
the study if they agreed. Ultimately, two patients opted 
to withdraw from the study, while the other five patients 
were followed until the 12-month post-injury.

The observed cross-over rate of 24% is high and raises 
concerns, necessitating precautionary measures to miti-
gate cross-overs in the full RCT. A significant number of 
cross-overs could substantially compromise the RCT’s 
quality. In the KANON and COMPARE trial, cross-overs 
between treatment arms were relatively limited, typi-
cally involving only 1–3 patients per treatment arm on a 
larger sample size. To address this issue in the full trial, 
investigators will emphasize the importance of patients 
adhering to their allocated treatment arm. Addition-
ally, sensitivity analyses will be conducted to explore the 
impact of these cross-overs on the study’s outcomes.

The feedback on patients’ experience (administering 
the SPF questionnaires in the first six patients) obtained 
valuable insights on improving patient participation. This 
showed, for example, that some patients asked for more 
flexibility to schedule study visits. Consequently, efforts 
were made to accommodate alternative visit times to 
minimize drop-outs. Furthermore, this survey revealed 
that providing clear and comprehensive information 
fosters a deeper understanding of the study’s objectives, 
potential advantages, and associated risks and empow-
ers patients to make informed decisions about their 
participation.

Representativity of the sample
The participants of the IODA trial had an average age of 
27 years, which is similar to the KANON trial (25 years) 
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and is in agreement with the epidemiological study of 
Sanders et  al., who reported that the average age at the 
time of ACL injury is 29 years old [10, 27]. Our sample 
predominantly comprised males (23), with a smaller 
representation of females (6), and nearly all participants 
were actively engaged in sports prior to their injury 
(except one patient who had a physically demanding job). 
Moreover, a substantial portion of the patients 24/29 per-
formed a cutting or pivoting sport at a competitive level 
(not at a professional level). Again, this agrees with epi-
demiological findings and is similar to the two existing 
RCTs ( COMPARE and KANON trial) [10, 12]. Based on 
the demographics of this pilot sample, one can conclude 
that recruiting young and active patients for a full RCT 
that compares surgery with conservative treatment is fea-
sible. This representative sample is highly needed if one 
wants to verify—in an unbiased manner—whether age 
and activity level are good indicators to decide whether 
or not a patient should undergo immediate surgery after 
ACL rupture. This has not yet been investigated in a ran-
domized design.

Furthermore, there exists a prevailing belief that 
patients with concomitant intra-articular lesions pref-
erably need to undergo surgery. To effectively assess 
the validity of this belief, the study should include such 
patients, not solely those with isolated ACL ruptures. 
Consequently, the study protocol defined that patients 
with concomitant lesions would only be excluded if a 
compelling surgical indication was present (e.g., bucket-
handle tear of the meniscus that blocks the knee or tibia 
plateau fracture). The participating surgeons pragmati-
cally determined this exclusion criterion. Based on the 
pilot study results, we can conclude that patients with 
concomitant meniscal and ligament lesions were also 
successfully recruited.

Limitations
The investigators want to emphasize transparency and 
clarify that the recruitment rate was based on the num-
ber of screened patients with an ACL injury. This screen-
ing process was limited to patients who consulted with 
one of the participating trial doctors, representing those 
who progressed to the screening phase. The number of 
patients with an ACL injury who visited the hospitals 
was higher in both hospitals but cannot be retrieved as 
only ACL surgeries have a specific registration number 
(no registration number for conservative treatment). 
Some patients went to another hospital and/or a doctor 
outside the hospital after visiting the emergency depart-
ment. Despite substantial efforts to optimize the referral 
process from the emergency care unit to the study inves-
tigators, some patients were still missed. Additionally, 

the COVID-19 pandemic had a significant impact on our 
study. It led to two distinct periods of disruption due to 
government restrictions on non-essential surgeries and 
reduced availability for scheduling surgeries. It is impor-
tant to acknowledge that this disruption affected the rep-
resentativeness of our recruitment process during those 
periods.

Although, RCTs are considered the gold standard for 
evaluating the effectiveness of medical interventions, 
RCTs have notable limitations. Including high costs, 
a high failure rate, difficulties in meeting recruitment 
goals, and limited external validity, which complicates 
the application of findings to real-world patient popula-
tions. These challenges are confirmed in our pilot trial.

A promising alternative is the registry-based rand-
omized controlled trial (RRCT), which utilizes existing 
registries to prospectively collect treatment and outcome 
data. RRCTs have the potential to significantly influence 
clinical practice and health policy. However, several chal-
lenges must be addressed to fully realize their potential, 
including the need for universally accepted criteria to 
define RRCTs (28). Due to the absence of such registries 
in Belgium, implementing RRCTs in the IODA trial is not 
feasible.

Conclusion
This pilot study confirmed the challenges encountered 
in recruiting participants for an RCT comparing surgi-
cal and non-surgical treatment options for ACL inju-
ries. Despite these substantial recruitment challenges, 
our findings demonstrate that transitioning to a full-
scale RCT is feasible, contingent upon implementing 
some essential modifications. These adjustments include 
increasing the number of participating sites, searching 
for sites with strong collaboration between departments 
(or they are open to this), optimizing patient recruitment 
procedures, and prolonging the recruitment period. The 
recruited sample consisted of young patients who partici-
pated in sports activities of different levels and was not 
limited to patients with isolated ACL ruptures, which is 
a good representation of the ACL population. However, 
it is worth highlighting that many patients did not adhere 
to their randomized treatment assignments, underscor-
ing the need for proactive measures to mitigate this chal-
lenge in the upcoming full trial.

Trial status
The full RCT is ongoing in five different hospitals in Bel-
gium (Leuven, Liège, Brussels (2 hospitals) and Gent). To 
date, we have recruited 60 patients, in addition to the 29 
patients from the pilot study. The full trial is registered on 
ClinicalTrials.gov: NCT05747079 (02/03/2023).
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