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2. Abstract and Keywords

BACKGROUND: An ACL injury is one of the most common and devastating sports

injuries, and the incidence points to be much higher in females than in male

counterparts. The incidence points to 2-8 times more likely to occur on female

subjects . This study aimed to compare the effectiveness of a Surgical treatment of

an Anterior Cruciate Ligament (ACL) rupture compared with a Non-surgical

treatment to evaluate the function level of the knee in order to reduce the time taken

to Return to Play and the continuity of the sportive practice in female gymnasts in the

long term.

METHODS: This study is a study protocol for a Randomised Controlled Trial, with

repeated assessment at the beginning and end of the treatment posterior to the

injury and a minimum of 5 years follow up of sporting activity. The inclusion criteria

for the participants will be female athletes from different sport centers in Barcelona

that suffered an ACL rupture, age from 14-19 due then during this period the risk

seems to be at its peak with a level III of ACL injury. The treatment will be divided

into “Control Group” (Surgical treatment of ACL rupture + Physical Therapy) and

“Treatment Group” (Physical Therapy or Non-surgical treatment of ACL rupture). The

outcomes will be measured with the International Knee Documentation Committee

(IKDC) questionnaire and the Anterior Cruciate Ligament Return to Sport After Injury

(ACL - RSI) to measure functionality and stability of the joint and the time that takes

to reach this maximum level.

DISCUSSION: It is expected to find higher levels of function on the Treatment Group

with the Conservative treatment in order to achieve a decreased time to return to

play, compared to the Control group that will follow a Surgical treatment + Physical

Therapy. It is also expected to find that the Treatment group will have a greater

percentage of individuals that keep practicing the sport in the long term.

Keywords: ACL rupture, Return to play, Female athletes, Surgical treatment,

Non-surgical treatment.
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3. Introduction

According to a global consensus, a rupture of the Anterior Cruciate Ligament (ACL),

which is a very strong structure that is in charge to connect the femur (thigh bone) to

the tibia (shin bone), is a serious injury affecting the knee. The specific function of

this ligament is to manage how forward the tibia can “slide” relative to the femur. This

condition mainly affects physically active young people, or people that practice

sports that involve sudden stops or change in directions. When this structure gets

injured it clearly affects knee stability, and it's closely related with an increased risk of

developing post-traumatic knee osteoarthritis (1).

The ACL injuries are common lesions among athletes, most frequently in sports

related with pivot movements such as soccer, basketball or in gymnastics. The

incidence rate is remarkably high especially in young athletes aged 14-19 y.o. (2).

The injury can be made by direct contact, indirect contact and with no contact, being

the non contact mechanism the primary cause of anterior cruciate ligament injury in

sports (3) and compared with males, non contact injuries to the ACL is 3.5 times

bigger (4). It is also divided into 3 levels; Grade I which is a minimum sprain with

some damage on the fibers of the ligament, Grade II for a partial tear of the tendon

and Grade III for a complete tear of the structure, and can be found with concomitant

injuries in some other structures of the joint such as meniscal and medial ligament

injury or even in some rare situations accompanied with avulsions. Moreover, some

studies have found that a non contact ACL injury seems to be more recurrent in

female athletes than male athletes, with an incidence of 2-9 and average increased

incidence of 3.5–4 higher in women (5). However, despite this fact, in the literature

we find very little studies on female athletes, which is why we will also use some

studies on males patients to complete the study protocol.

Rather to be related with the nature of the sport as globally is supposed, some

injuries like ACL rupture point to be more closely related to the gender of the athlete,

but it is important to mention that the type of sport they practice will always influence

the mechanism for the injury. Female athletes that practice sports like soccer,

basketball, gymnastics, handball, volleyball and skiing seem to be the most affected
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population for ACL injury and severe knee injuries in general. An increased rate of

second ACL injury after ACL reconstruction exists in athletes when compared with a

healthy population. Female athletes suffer contralateral ACL injuries at a higher rate

than male athletes and seem to suffer contralateral ACL injuries more frequently

than graft re-tears. (6)

Related to the causes or risk factors pointed to the ACL rupture we found an

increases risk on female sex, genetic predisposition and prior reconstruction of the

ligament. Some authors have studied if a very increased anterior laxity may

predispose the subjects to have a ligamentous injury which seems viable only in a

prospectively way (7), but no deep correlation was found on female gymnastics. In

contrast, and related to the gender which is the most interesting point for this review,

in some studies that compares male with females, some intrinsic factors have been

found such as the use of different movement and muscle activation patterns,

differences on quadriceps angle, posterior tibial slope, ACL cross-sectional area

predises women to have an ACL injury more frequently than man. Other study

pointed to more intrinsic risk factors directly related with woman physiology including;

[1] being in the preovulatory phase of the menstrual cycle compared with the

postovulatory phase; [2] having decreased intercondylar notch width on plain

radiography; and [3] developing increased knee abduction moment (a valgus

intersegmental torque) during impact on landing (2), but in contrast with the fist point

of the preovulatory phase, other studies found No conclusive link has been made

between ACL injury and the menstrual cycle (8).

ACL injuries are characterized for being immediately disabling directly affecting joint

stability and are closely associated with long-term consequences, such as we

mentioned before posttraumatic osteoarthritis (OA), degradation of other structures

such as the meniscus, decreased joint space and a reduced function compared with

the contralateral side. Many patients undergoing an ACL injury do not return to

sports after rehabilitation, or do not return to the previous level, many times due to

the fear of reinjury. A systematic review investigated the rate of return to sports after

reconstruction and reported 82% of participants return to sports, 63% returning to

pre-injury level with only 44% having returned to competitive sport despite successful

outcome on knee impairment-based function scales (9). As we know there are many

psychological aspects linked to injuries in general, being healthy does not limit just to

6



physical weakness or healing. Fear of reinjury, lack of psychological readiness or

even the impatience for being ready to return to sports, are important aspects to treat

in rehabilitation to keep our patients on the right track. A study of 164 patients were

interviewed after an ACL injury, 50% of them did not return to their sports or

recreational activity, The main reasons for not returning were not trusting the knee

(28%), fear of a new injury (24%) and poor knee function (22%), psychological

readiness can be a crucial factor for return to sports results. (10)

This trial article will compare two treatments for an ACL rupture, the first one will be

the Surgical treatment, which according to the literature and regular practice is the

most indicated for young active people which includes our population, however, it is

important to mention that surgical reconstruction of the ACL has not been shown to

reduce the risk of future osteoarthritis (OA) (1) nor other long term risk with big

scientific background and also no difference in osteoarthritis after surgical and

non-surgical treatment of ACL-injured knees after 10 years were founded on the

literature (11). According to several studies, surgical reconstruction of the ACL is the

most accurate treatment to restore the stability of the joint and keep full ROM. The

criteria to undergo this treatment generally is being younger than 25 y.o, being highly

active, have intra articular damage or a noted anterior tibial subluxation, but

anyways, the treatment option must always be assessed under patient basis. It's

also important to mention that there is no evidence in the literature that clearly

highlights one intervention above another in the general basis, in general no big

differences were evidenced.(12) (13)

There is no gold standard for ACL reconstruction, techniques can vary as do the

graft materials. Different techniques include intra-articular versus extra articular

surgery, open versus arthroscopy interventions, and some recent studies point to “All

inside ACL surgery”, which is quite new on the field, related with decreased

postoperative pain due to the bone remaining unaltered but may have a higher risk

of graft failure, more studies are required to conclude. (14). Related to the graft

material, there are also several options and each one of them have their own pros

and cons; Hamstring tendon, Patellar tendon, Cadaver graft and LARS which is an

artificial graft. The decision of the graft should always be the most adequate for the

patient. The literature that concludes the Operative treatment more favourable in the
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long term, includes de Conservative treatment as the option with a poorest outcome

in terms of stability and function. (15)

Whether surgical or conservative treatment is more effective in terms of allowing

patients to return to physical activity after anterior cruciate ligament (ACL) injury is

controversial. (16) Even though there are many studies that support the Surgical

treatment, there are some points to be discussed in terms to be the most adequate

for the patient, such as the time for recovering due to the wound that needs to close

before treatment starts and this can be a disadvantage for an athlete. Depending on

the graft, some difficulties can appear; if the graft is from a deceased donor, the body

can reject it, if it's a LARS it does not dissolve with time, and if it's a Hamstring or

patellar tendon, there's another wound to heal and another structure that the body

needs to repair and can remain weaker compared to the contralateral side and must

also be strengthened in rehabilitation. Related to the surgical technique, the

disadvantages are related with the bone, due that in most of the techniques the need

to create a tunnel to attach the new tendon is required. Although it seems to be the

most trustful option in terms of functionality and stability, the rate of recurrence is still

very high, pointing the first 24 months after surgery the most risky for reinjury.

Surgical management can be highly costly and time consuming for our population

and for athletes in general.

On the other hand, the Treatment group rehabilitation will be the Non-surgical

treatment, which is the one that has less support in the literature for the population

that is treated in this study. Normally this type of treatment is advised for older

patients that are not physically active, with no relevant intra articular damage and

inexistent or minimal anterior tibial subluxation. The main focus of the rehabilitation

will be the strengthening of muscles through therapeutic exercises to restore

anterior-posterior and rotational joint stability as much as possible, always trying to

reach the closest functionality compared to the healthy side. Despite the success of

the treatment, speaking in long terms, sometimes joint mechanisms after the injury

may not be sufficient for returning to sports in a professional way, but a study for

non-operative course of rehabilitation after anterior cruciate ligament injury for those

looking forward to returning to pivoting and cutting sports. shows that the

conservative treatment is reliable (17)
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There is a very controversial view when both treatments are compared, some

literature consider that the evidence of the surgical treatment over the conservative

is very weak and insufficient to conclude that Surgical management of ACL rupture

produces better results. On the other hand there are studies that point to the benefits

of a Non-operative treatment. The “rule of thirds” was first described by Noyes et al.

in 1983. and stands that at least ⅓ of patients treated with a conservative treatment

will benefit from it without major instability by modifying activity patterns. (18)

As far as it is known, the information given in the literature is controversial and not

sufficient to make a favourable correlation for the Standard treatment of the ACL

rupture in our population. In any case, none of these treatments seems to have a

potential hazard related to the safety and integrity of the knee joint, depending on

where the perspective is set, one or the other can fulfill better expectations related to

the goals for the rehabilitation.

Following this idea, this study is made to correlate both Surgical and Conservative

treatment with parameters that are crucial for young athletes, specifically female

gymnastics that are interested in the prosperity of their career in sports. The first goal

is to determine which treatment is the most indicated to get a shorter time to Return

to Sport, the particular reason for this circumstance is the interest of the athlete to

return sooner to a normal practice, or competition. The second goal is to establish

which treatment is the most indicated to guarantee better chances of integrity of the

joint and all the structures that compose it to keep practicing in a professional way in

the future.

The purpose of this trial is to conclude if a Conservative management of an Anterior

Cruciate Ligament rupture should be able to fulfill both goals with better results than

a Surgical intervention.
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4. Hypothesis
H0 or Null Hypothesis:

Non-surgical treatment will have the same results as the Surgical treatment

related to the functional levels of the knee and continuity of practice in the long term

for the ACL injury on female gymnasts.

H1 or Alternative Hypothesis:

Non-surgical treatment will have higher levels of knee function and will have a

better percentage on individuals that keep practicing gymnastics in the long term

than the Surgical treatment in the treatment of ACL on female gymnasts.

5. Objectives
The primary objective of this study is (1) to determine whether Conservative

Treatment provides better results related to self-reported knee function than

Surgical+Conservative Treatment on female gymnasts with ACL rupture. (2) The

secondary outcome is to evaluate if the same intervention (Conservative treatment)

will also guarantee a bigger percentage of patients that keep practicing gymnastics

in the long term after suffering an ACL rupture.

10



6. Methods
6.1 Study Design:

This study will be a multi-centered single blinded controlled trial (RCT).

It will consist of two intervention groups; a control group that will receive a surgical

treatment + physical therapy and an Treatment group which will undergo a physical

therapy treatment without a surgical intervention.

6.2 Flow Diagram of the Study Design:

11



6.3 Setting & Recruitment:
This study will be performed in a sportive physiotherapy clinic in Barcelona.

Patients meeting the eligibility criteria from different gymnastic/sportive centers

located in Barcelona will be contacted via phone call by our researchers to be

informed about the procedures, in the case that the patients are under 18 years old,

the parents or legal tutor will be the one that will decide. Once they agree an

informed consent will be sent via email.

6.4. Sample size:
In this study we will use the International Knee Documentation Committee (IKDC),

and the Anterior Cruciate Ligament to Return to Sport after Injury (ACL-RSI) in order

to evaluate the levels of knee function. The Minimal Clinically Important Difference

For IKDC is [MCID = 9.8 - 26.9] (19). And for the ACL-RSI the [MCID = ≥1.9]

respectively.(20)

6.5. Eligibility criteria, Participant, Inclusion and Exclusion criteria:

Inclusion Criteria
- Bein female

- Aged between 14-19 years old

- Practice gymnastics in a professional way for at least 3 years

- Suffer a complete ACL rupture

Exclusion Criteria
- Patients with comorbidities in surrounding structures of the knee that can

affect the outcomes of the study

- Being under age with no parental consent

- Lack of participation or non-cooperative patients will be excluded of the study

- Missing at least 2 session will also exclude the patient from the study
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6.6  Randomization:
The patients will be divided into 2 groups, being “Control Group” Surgical

intervention of the ligament + Physical Rehabilitation and “Treatment Group” will

receive only Physical Rehabilitation. Randomization process will be performed by a

person who will not participate in the study to reduce the selection bias.

6.7. Blinding:
This study will be a single-blinding study. A physiotherapist will assess the outcomes.

It is worth mentioning that to avoid bias, this person will not be present in the

selection process nor the treatment.

6.8. Interventions:
1) Control Group

The intervention of the Study Group will be the surgery of the anterior cruciate

ligament and after the physical rehabilitation.

There is evidence suggesting that preoperative rehabilitation is beneficial to patients

with anterior cruciate ligament injury (21). For the maximum benefits of surgery this

group will undergo a pre rehabilitation, the more functional and stronger the injured

knee is before surgery, the further ahead will be reached after in rehabilitation. The

goals for the prehabilitation will be to achieve full extension of the injured leg and

walk as much as normal as possible. We will make this possible by strengthening the

surrounding muscles, especially the Quadriceps muscle, increase the range of

motion and blood flow around the knee to promote healing. Once the goals are

reached the surgery comes next. In this study we will follow the MOON

pre-rehabilitation program prior to the surgical intervention (annexe 1)

There are many variations for ACL reconstructions, the variations depend on what

the graft, the new tendon, is made of. There are four main graft options; Patellar

autograft, Hamstrings autograft, allografts and LARS. The autograft comes from the

patient's own body, the allograft comes from a cadaver donor and the LARS are

made of synthetic material. While extensive studies have studied the effectiveness of

a graft over another, it is important to discuss the patients preferences, age, lyfestile
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and familiarity of the surgeon with a certain type of graft before making the decision.

Each of the grafts have main advantages and disadvantages looking from a

physiological and functional perspective.

In general, allografts are not quite as strong as a patient’s own tissue (autografts),

but can work at a very high level for a non-competitive athlete. One of the

advantages is that it doesn't need extra incisions because the tissue comes from

someone else, so the operative time is decreased. A disadvantage on this aspect will

be that there is always a minimum risk for infection, but sterilization makes this risk

very small. Although, early reviews have indicated a higher risk of failure with

allografts due to association with irradiation for sterilisation and where rehabilitation

programs and post-operative loading may ignore the slower incorporation of

allografts. And less inferior outcomes have been reported in young active people

(<25).(20)

With synthetic graft (LARS), one of the main disadvantages is that the implant does

not dissolve with time and requires a higher surgical experience with the technique

and the material, it is also associated with a high failure rate at minimum of 6 years

follow up with a 33.3% of construction failure (21)

For our target population, it is more recommendable to perform an ACL

reconstruction with autografts, because these have very good pros such as;

biological precedence, are fully replaced by new tissue over time. For the Hamstring

autograft, apart from the previous pros that are mentioned, the scar that produces is

relatively small and causes no irritation. On the other hand the disadvantages come

when we talk about the strength of the graft, it is relatively weaker and it might

stretch, it also produces a weakness in the hamstrings, which is important to have in

mind during rehabilitation.

For the Patellar graft, the pros are shared with the Hamstring tendon graft, but this

one as it is mentioned before is stronger, the disadvantages are associated with a

scar tissue that causes irritation especially at kneeling and the weakness produced

after surgery of the patellar tendon and bone.

Based on the results of a study that compares both autografts, Hamstring tendon

autograft (HT) is comparable with the Patellar tendon autograft (BPTB) in terms of

clinical function, postoperative kneeling stability and OA signs. But the HT autograft

carries a lower risk of complications, such as anterior knee pain and kneeling and
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extension loss but an increased incidence of graft failure (OR = 0.59, 95%CI:

0.38-0.91, P = .02). (22)

The second intervention of the Study group is the Physical therapy that will start a

few days after the intervention as long as the wound is properly healed and no risk of

opening are presented. For this stage we will follow the MOON protocol (annexe 1).

Funded by subsidies from the National Institutes of Health, which is part of the US

Department of Health and Human Services. The MOON protocol has five phases

and a pre-surgery phase. Each one has their own specific goals, exercises and

instructions. The majority of the patients following this program achieved

approximately 90% of their original functionality. Also following the return-to-sport

program, patients are able to reduce the risk of reinjury by 40-60% (24) At the end of

the physical therapy the patients will start the return-to-sport.

The rehabilitation intervention is described in detail below in the Treatment section.

2) Treatment Group
The Treatment Group will follow the MOON protocol that will also be applied to the

Control Group, excluding the preoperative phase due to the absence of that

intervention in these groups and also keeping the return-to-sport exercises at the

end of the physical rehabilitation.

As we mentioned before the MOON protocol consists of five major phases, each one

with their specific goals. The protocol has been made to service the entire spectrum

of ACL injured people from non athletes to elite athletes. The multicenter nature of

the MOON protocol requires that the rehabilitation is made only by treatment

methods that can be done in any place without any expensive equipment. For this

reason some treatment methods such as Electrical Stimulation, Water therapy, etc

are not included, because the expert panel of this program believes that it is

unreasonable to demand the use of these methods if it's possible to carry on a

successful rehabilitation without them avoiding the expenses of their use.

Progression from phase to phase is based on the patient's readiness to achieve

functional criteria rather than in time. There are timeframes that are suggested as an

average, not a guideline for progression. Some patients can be ready to progress to

the next phase sooner than the timeframe suggested, and other patients will take

longer.
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Each phase of the protocol is fully described in the annexes section. (Annexe 1)

→ Phase 0: Preoperative Recommendations (Only for Control Group)
Goals:

- Normal Gait

- AROM 0-120º of flexion

- 20 SLR of strength without lag

- Minimal effusion

- Patient education on post-operative exercises and need for compliance

- Educated in ambulation with crutches

- Wound care education

- Moon follow-up expectation clear

→ Phase 1: Immediate Post-operative Phase (Timeframe: Surgery to 2

weeks)
Goals:

- Full knee extension ROM

- Good quadriceps control (≥20 no slag SLR)

- Minimize pain

- Minimize swelling

- Normal gait pattern

Criteria for progression to phase 2:

- 20 no slag SLR

- Normal gait

- Crutch/Immobilizer D/C

- ROM no greater that 51 active extension kag, 110º active flexion

→ Phase 2: Early Rehabilitation Phase (Rimeframe: weeks 2 to 6)
Goals:

- Full ROM

- Improve muscle strength

- Progress neuromuscular training

Criteria for progression to phase 3:
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- Full ROM

- Minimal effusion/pain

- Functional strength and control in daily activities

- IKDC Question #10 (Global Rating of Function) score of ≥7

→ Phase 3: Strengthening & Control Phase (Timeframe: weeks 7 through

12)
Goals:

- Maintain full ROM

- Running without pain or swelling

- Hopping without pain, swelling or giving-way

Criteria for progression to phase 4:

- Running without pain or swelling

- Hopping without pain or swelling (Bilateral and Unilateral)

- Neuromuscular and strength training exercises without difficulty

→ Phase 4: Advanced Training Phase (Timeframe: weeks 13 to 16)
Goals:

- Running patterns at 75% speed without difficulty

- Jumping without difficulty

- Hop test at 75% contralateral values (Cincinnati hop tests: single-leg hop for

distance, triple-hop for distance, crossover hop for distance, 6-meter time

hop)

Criteria for progression to phase 5:

- Maximum vertical jump without pain or instability

- 75% of contralateral on hop test

- Run at 75% speed without difficulty

- IKDC Question #10 (Global Rating of Function) score of ≥8

→ Phase 5: Return-to-Sport Phase (Timeframe: weeks 17 to 20)
Goals:

- 85% contralateral strength

- 85% contralateral hop test
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- Sport specific training without pain, swelling or difficulty

Return to sport evaluation recommendations:

- Hop tests (single-leg hop, tiple hop, crossover hop, 6 meter timed-hop)

- Isokinetic strength test (60º/second)

- Vertical jump

- Deceleration shuttle test

- MOON outcomes measure packet (mandatory; should be completed

post-testing)

→ Return to Sport Criteria
- No functional complaints

- Confidence when running, cutting, jumping at full speed

- 85% contralateral values on hop tests

- IKDC Question #10 (Global Rating of Function) score of ≥9

6.9. Outcomes:

Patients will be assessed at the beginning of the study (week 0), at the end of the

study (week 40), and 5 years after, we will also make measurements throughout the

entire process to see how the patient is improving. The first outcome is the level of

knee function, we are looking for the maximum possible in order to start the Return

to Play process as soon as possible. This outcome will be measured by the

International Knee Documentation Sport (IKDC) and the Anterior Cruciate Ligament

Return to Sport After Injury (ACL - RSI) to measure function perceived by the patient

at each point.

The adherence to the treatment will be measured by an assistance sheet that each

patient will sign at the beginning of every session.

Regarding the secondary outcome, that is the continuity of gymnastics, we will

contact each patient 5 years after and ask him directly about his participation in the

sport, and in the case of no continuity of practice we will also ask the reasons, if they

are related with knee injury will count for the statistics and will not count if there are

other personal reasons but the patient is able to practicing if wishes.
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The assessor will realize all the measurements face to face in both groups to make

sure there's no inter-rater bias. At the end of all the measurement periods the

assessor will complete an Excel document with a list of numbers corresponding to

patients with the corresponding score on each test, then that sheet will be sended to

the statistician for the following steps.

6.10. Assessments:
The outcomes will be assessed two times during the study and one time after a

minimum of 5 years. The baseline assessment will be performed at the beginning of

the Physical rehabilitation, for the Control Group this will be when the wound is

completely close to avoid openings. Then, we will assess the results of the treatment

at the end of the Physical rehabilitation to compare both results in both groups and

the third time will be after 5 years to compare the continuity in the practice.

To assess the primary objective: “Level of Knee Function”

We will use the International Knee Documentation Committee (IKDC) Questionnaire,

which is used to evaluate knee function perceived by the patient and the score

ranges from 0-100. (Annexe 2).

At the same time we will perform Anterior Cruciate Ligament Return to Sport After

Injury (ACL - RSI) which  is predictive for successful return to sport. (Annexe 3)

To asses the secondary objective: “Continuity into the practice”

This part of the outcome assessment will be performed by a simple questionnaire

that the patient will answer. (annexe 4)

6.11. Statistical Analysis:
There will be four outcome variables, the Knee function measured by the

International Knee Documentation Committee (IKDC), and the Anterior Cruciate

Ligament Return to Sport after Injury (ACL-RSI), the continuity of the sport practice

and the adherence to the treatment. Statistical Software will be used for this part of

the study and will be chosen by the statistician.

The statistics test used for (IKDC) and (ACL-RSI) and the adherence to the

treatment will be the Student’s t-test for two samples in order to compare means of
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these variables in both groups as they are quantitative data and we need to obtain a

final numerical score.

For the continuity into gymnastics the statistical test that we will use is the

Chi-squared test, in order to compare if the categorical variables differ from each

other, we will use this test because the outcome belongs to a qualitative data.

To counteract the issue of multiple comparisons we will perform a Bonferroni

procedure.

We will set a 𝛼-value of 0.05 and a 𝛽-value of 0.08 for the statistical significance. A

Mean +/- Standard Deviation will be presented at any comparison.

7. Ethics
This project will be performed under the four basic principles of research; respect of

the individual, beneficence, no-maleficence and justice. It will be evaluated by the

Ethics Committee of the sportive centers involved in the research. It will strictly cover

the rules for a good clinical practice.The principles set in the Helsinki Declaration

(World Medical Association, 1989) will be followed.

The informed consent will be mandatory and requested to all participants of the

study. This informed consent includes detailed information about the research, clear

and precise information about procedures and steps of the project, and any further

question can be explained by the researchers. The informed consent also exposes

that the participation for the study is voluntary and that the patient can quit at any

point of it.

20



8. Project Calendar

Study Period

Enrollment Allocation BASELINE END OF
INTERVENTION

FOLLOW UP

TIMEPOINT -T1 0 T1 = Beginning of

intervention

T2= End of

intervention

Tx= 5 years

post

intervention

ENROLLMENT

Eligibility Screen x

Informed Consent x

Allocation x

INTERVENTION

Study Group

Comparison Group

ASSESSMENT

IKDC x x x

ACL - RSI x x x

9. Limitations
Concerning the Physical therapy, there may be some limitations related to the

delivery of the treatment. We will have 2 physiotherapists performing the same

maneuvers, techniques and exercises but as every person has their own formation

21



and experience there can be a difference between the results given by this part of

the treatment. In real life this commonly happens.

Another limitation will be related to the patientes, very similar with what happens with

the physiotherapist, every patient will have a particular result from the treatment that

will be linked to the level of commitment and participation, personal lifestyle and

mindstate. In case that we have under age patients, parents being too involved in the

treatment or with intrusive behaviour may also create some deficiency in the final

result.

And lastly, the Groups 1 may have more dropping due to the waiting after surgery.

Adherence to the treatment has to be controlled closely and the patients will be

informed that the absence of 2 sessions will be a reason to be excluded from the

study.

The patients will have the option to access surgery at any point of the study, if they

change their mind and decide to undergo surgery this will become a limitation. But

some previous studies have been performed the same way. (25)

10. Role of the investigators
The investigator participating in this study will be 5, and all of them will be

physiotherapists. The first will take the role of Investigator, his job will be to make the

contact with the sportive centers, recruit the patients and perform the allocation and

randomization process via software program and Excel sheets, he will also be in

charge that all the ethics and criteria points are successfully followed. This

investigator will not participate in any other point of the treatment.

The second will be in charge of the delivery of treatment in Group 1 and the third

physiotherapist will be in charge of delivering the treatment in Group 2.

Another researcher will be the assessor, responsible to carry out the assessments.

At the end of the study the statistician will perform the Statistical Analysis and see to

conclude if the interventions were effective or not.

11.Resources
The materials used for this study will be divided into 3 groups; Fungible, Non

Fungibles and Human resources.

Fungible Materials:
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- Oil or cream massage in case that the physiotherapist requires it during

treatment.

- Towel or protective paper for physiotherapist table

- A pen to fill the patients information

- Bandages or compression bandages in case that is necessary

Non Fungible Materials:
- Physiotherapy table

- Sport materials (elastic bands, balls, cones, mat, etc), for treatment and for

home exercises

- Computer witl Allocation program and Excel

Human Resources:
- 4 physiotherapists with a minimum of 5 years of practical experience that will

be in charge of different parts of the study. (Investigator, assessor, statiditian

and 2 rehabilitators)
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Chandramouli. Phase 1 – Pre-operative Requirements
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(2) Informed Consent
This Informed Consent has two parts:
1- Information sheet
2- Certificate of consent

IMPORTANT: You must send back the certificate of consent before the deadline of
the enrollment if you want to participate in the study.
You will receive a copy of the full document.

1- Information Sheet
Introduction
I am Tamara Marin, a physiotherapist working for the Female Sports related Research
Institute of Catalunya. Today we are working on the research of the Anterior Cruciate
Ligament (ACL) injury, which is a joint located at the knee which is very frequently injured
in sports in general, but seems to be more prevalent in females. Mentioning this, I want to
give you a little more information to invite you to participate in this study. You do not have
to decide today or right now if you want to be part of it, you can think about it, ask for
second opinions, etc. It is also important to know that this participation is completely
volunteer, which means you can drop at any part of the process. If there’s some words or
concepts that you don’t understand, please feel free to ask me about it and I will clarify.

Purpose of the research
ACL rupture is a very common and devastating injury in general, but mostly for active
young people, like athletes. The literature shows that women are more likely than men to
get this structure injured.Thats why the purpose of this research will target female athletes
to conclude whether the Surgical treatment or the Conservative treatment will provide to
the patient a shorter and better return to sport and also to increase the chances of keep
practicing in the long term.

Participant Selection
We are inviting female gymnastics between 14-19 years old that suffer an ACL rupture to
undergo 2 different treatments to compare them.

Voluntary Participation
Participation for this project is entirely volunteer. The decision concerns you only, except
for those people under age that will need parental approval as well. You have the right to
not participate and you will not suffer any consequence, we will respect your choice.
In the case you decide to participate, it is very important that you commit yourself with the
treatment for the sake of the study, it is important that you know that missing 2 sessions of
the treatment will immediately take you out of this despite the point of the treatment.
Also, if you need to abandon the study for personal reasons or any other, you will always
be able to drop, at any point.
In the case you decide not to participate and then change your mind, you can add yourself
to the treatment as long as the allocation time is still open.

Type of Research Intervention
This research will use two different approaches to treat the injury. Both groups will share
the Physical rehabilitation that will consist of 40 week treatment, from monday to friday,
each session will take an hour and the patient will carry homework exercises for the
weekends. After those 40 weeks, the session will be reduced to 3 times per week for 15
weeks in order to have a follow up and address anything that occurs in the mindtime. One
of the rehabilitation programs will include a Surgical intervention to repair the injury and
then follow the Physical rehabilitation mentioned before.
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Procedures and Protocol
A. Unfamiliar Procedures

As we don’t know which treatment is better for the outcomes that we want related to the
ACL injury, we must compare them both. To do this, we will separate the participants in
two groups, completely randomly located.
One group will undergo a surgery to repair the ligament and then will follow physical
rehabilitation, the other group will follow only the physical treatment, this way we will be
able to compare if the surgical intervention helps or not the patient to reach the outcomes..
We will collect this information and keep it until the treatment has finished, we do this to
avoid the interference of our personal beliefs into the results.
You will be all along under the focus of our physiotherapist, if anything related to the
treatment you can always come to them.

B. Description of the Process
The procedures will take place in a Sport Clinic located in Barcelona, you do not need to
bring any extra material with you, just your DNI and sportive outfit.
An initial and at the end of the rehabilitation process an assessment will take place, to

check the functionality of the knee, through the process assessment can be performed to
adjust the therapy if needed. After 5 years you will be contacted to fill a survey asking if
you're still practicing gymnastics at the same level.

Duration of Treatment
The treatment will last 24 months on average, you will be asked to assist 5 times per week
to session for 90 minutes the first 40 weeks, then the session will be reduced at 3 times
per week to keep a following up of returning to sport.

Side Effects
No side effects are expected. However, if you feel any discomfort of any type please let
our team know about it as soon as possible.

Risks
There are also no risks expected because both interventions have clinical background, so,
the risks are the same as expected in normal situations and are more related with the
surgical intervention. (Rejection of the graft)

Benefits
You may not have any direct benefit applying for this study, but you will help us to answer
your question and see which treatment has better results for our outcomes, which are
specially thinked for your population (athletes) so in a indirect way you will be helping
young athletes in the future. Your injury will be healed in proper conditions and optimal
circumstances, and any comorbidity or condition that appears during the treatment will be
followed without any expenses from you.

Reimbursements
You will be reimbursed for the money you spend on transport, we will adjust the amount
depending on how you mobilise (bus, train, car, etc). You will not receive any other reward
to participate in this study.

Confidentiality
All the information shared with our team and collected for the study will be confidential.
You will be assigned with a number for the data collection, which will be known only by the
researchers and  locked up with a key and only looked to assess the results.
The only information that will be shared is the one used to assess the results of the study
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in order to publish it, and will not contain any private info.

Sharing the Results
All the data and knowledge that we accomplish after this study will be shared with you in a
community meeting before it is available to the public. Confidential information as we
mentioned before will not be shared. All the information published will be related with the
outcomes of the treatment in order to spread knowledge and reach the people who's
interested.

Right to Refuse or Withdraw
If you decide not to participate, you will receive the standard treatment and won't be
affected in any way. If you decide to participate and then drop it, you also won't be affected
in any way and the confidential benefit will remain the same.

Who to Contact?
If you have any questions related to the study and you need to contact someone, please
feel free to contact me - Tamara Marin Rodriguez, 629724738, tmarin.r6@gmail.com - I'll
be glad to help you.

This proposal has been reviewed and approved by The Institute of Sports Research,
which is a committee whose task it is to make sure that research participants are
protected from harm. If you wish to find out more about the institute, contact
Tamara Marin, tmarin.r6@gmail.com It has also been reviewed by the Ethics Review
Committee of the World Health Organization (WHO), which is
supporting/funding/sponsoring the study.

2- Informed Consent
have read the foregoing information, or it has been read to me. I have had the

opportunity to ask questions about it and any questions that I have asked have
been answered to my satisfaction. I consent voluntarily to participate as a
participant in this research.

Full Name of Participant  _____________________________

Email ______________________________

Date _____/_____/_____/
day      month     year

Signature ______________________

If Illiterate → I have witnessed the reading information to the potential participant, all
questions have been answered, and the person wants to participate in the study
voluntarily.

Full Name of the Witness _____________________________

Email ______________________________
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Date _____/_____/_____/
day      month     year

Signature of the witness ______________________

Thumb print of the Participant:

Statement by the researcher taking consent:
I confirm that I have accurately read out the information sheet to the potential

participant, and given the opportunity to solve any questions about the study, and
all the questions asked by the participant have been answered with the maximum
potential of my abilities. I confirm that the consent has been given freely and
voluntarily and that the individual has not been coerced into giving consent.

A copy of this ICF has been provided to the participant.

Name of Researcher taking the consent: Tamara Marin

Signature of Researcher taking the consent__________________________

Date _____/_____/_____/
day      month     year
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(3) International Knee Documentation (IKDC) Questionnaire
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Pelaez J. 2000 IKDC SUBJECTIVE KNEE EVALUATION FORM.
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(4) Tegner Activity Scale and Anterior Cruciate Ligament Return to Sport
After Injury (ACL - RSI)

ACL-RSI [Internet]. Knee Spain. [cited 2021 Dec 17]. Available from:
https://kneespain.es/escalas-y-cuestionarios/acl-rsi
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(5) Continuity in Gymnastics
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