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a b s t r a c t

Background: Anterior cruciate ligament ruptures are the most common ligament injury to
the knee with surgical reconstruction considered standard treatment. This study aimed to
explore the current physiotherapy management strategies used during the preoperative
phase of rehabilitation for patients awaiting anterior cruciate ligament reconstruction
(ACLR).
Methods: An anonymous survey was disseminated online via Twitter and the ‘interactive
Chartered Society of Physiotherapy’ message board. Practising physiotherapists who trea-
ted at least one patient prior to ACLR in the past year were invited to take part. Responses
were collected over a 4-week period in March 2020. Data were analysed using descriptive
statistics.
Results: In total, 183 respondents replied; 122 completed the full survey. Responses were
collected from 20 countries across 3 settings, NHS/public health services, private and
sports.
Most respondents reported prescribing exercises, advice and education to patients dur-

ing prehabilitation. Up to 40% also utilised passive treatments including manual therapy,
taping/bracing and electrotherapy. The frequency of recommended exercise completion
and length of treatment varied.
Most respondents (n = 103/84.4%) felt that many patients waiting for ACLR did not

receive prehabilitation. Many physiotherapists reported that patients expressed concerns
regarding their readiness for surgery (n = 61/50%) and return to preinjury levels of physical
activity (n = 112/91.8%). Almost all respondents would discuss non-operative management
with patients (n = 112/91.8%) if they had returned to their preinjury level of physical activ-
ity before their ACLR.
Conclusion: Overall, this survey provides some insight as to how physiotherapists manage
patients awaiting ACLR. Areas of uncertainty in physiotherapy practice have also been
highlighted that require further high-quality research.
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1. Introduction

Anterior cruciate ligament (ACL) ruptures are one of the most common injuries to the knee [1]. Following rupture, indi-
viduals typically undergo surgical reconstruction; at present, this is considered standard treatment [2] with a ratio of 4:1
over a non-operative approach in the UK [3]. The success of ACL reconstruction (ACLR) is often evaluated against an individ-
ual’s physical recovery after surgery and the ability to return to their preinjury level of physical activity [4]. However, a
recent cohort study of 675 individuals undergoing an ACLR reported sub-optimal outcomes, with only 24% of individuals
returning to preinjury levels of sport 1-year following surgery [5].

The optimum time for surgery following ACL rupture remains an outstanding clinical problem [6–8]. Recent data for the
average wait time for an ACLR in the UK is not currently available and anecdotally times range from 4 to 12 months before an
individual undergoes surgery [3]. Globally, the length of time available for preoperative rehabilitation (commonly termed
prehabilitation) will vary widely; it is also unknown which subset of patients receive or do not receive prehabilitation
and reasons behind this decision making.

Prehabilitation is recognised in the literature as an important tool to both physically and mentally prepare patients for
ACLR and post-operative rehabilitation [9,10]. However, the current evidence base presents only a small number of RCTs
exploring ACL prehabilitation [11–16], with inconsistent results on pre- and post-operative outcomes such as muscular
strength and function when compared with no prehabilitation. Programmes also vary in content, duration and frequency.
Currently, there is no agreed consensus on the best approach to this stage of rehabilitation for this patient group, and thus,
current practice is unknown.

The present survey aimed to explore and understand the current management strategies used by physiotherapists during
prehabilitation across a range of clinical settings; this study did not set out to prove or disprove a hypothesis, it set out to
generate new data from which an understanding of ACLR prehabilitation might be developed.

2. Materials and methods

2.1. Design and distribution

This study was an online cross-sectional survey and is reported according to the STROBE statement [17].
The survey was designed by the research team (Supplementary File 1) using QualtricsXM (https://www.qualtrics.com),

with reference to the current evidence base regarding ACL management and previous physiotherapy practice surveys
[18–21]. It was piloted by physiotherapists in the musculoskeletal department at the University Hospitals of Derby and Bur-
ton NHS Foundation Trust to gain feedback regarding survey design and layout, question wording and time taken to com-
plete. Feedback was incorporated into the final disseminated survey.

The survey consisted of a maximum of 25 questions and included multiple choice, Likert scale and free text style response
options. The survey addressed: consent and eligibility (Q1–5); respondent characteristics (Q6–9 [10]); preoperative inter-
ventions (Q11–13); exercise prescription (Q14–16); access to preoperative rehabilitation (Q17 [18]); report and manage-
ment of readiness for surgery and ability to return to pre-injury levels of physical activity (Q19–24); non-operative
management (Q25) and, additional comments (Q26).

The survey prompted respondents to:

‘‘(Please) consider answering the (following) questions in reference to a patient who has sustained an ACL injury in isolation (i.e.
not combined with any other injury to the knee such as a meniscal tear) and is awaiting a primary surgical reconstruction using
either an autograft (hamstring or patella) or allograft”.

This message was displayed at the top of the page throughout the survey.
Based on previous surveys of musculoskeletal practice [19–21], the survey link remained live for 4-weeks spanning 2

March–30 March 2020, as the research team understood this was an appropriate length of time to reach an adequate number
of responses to achieve our aim. Informed consent was gained through the first four questions of the survey. Ethical approval
to conduct this research was granted by the University of Lincoln Research Ethics Committee (reference number: 2020–
2207).

2.2. Participants

Physiotherapists were recruited via social media (Twitter) and the ’interactive Chartered Society of Physiotherapy’ (iCSP)
message board via the Musculoskeletal (MSK) network (an online discussion forum for chartered UK physiotherapists),
which has approximately 14,000 members. The Twitter message results in 154 users ‘engaging’, i.e clicking the tweet and
link for further information.

No sample size calculation was performed; our aim was to achieve large enough diversity of recruitment to ensure exter-
nal validity of findings and maximum variation for specific characteristics such as country, area of practice and length qual-
ified. The invitation included a summary of the study, a link to the survey and author contact details.
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2.3. Inclusion criteria

The inclusion criteria were physiotherapists who reported to have treated at least one patient prior to ACLR in the past
year. The survey was not restricted to a geographical location due to the anticipated diversity in practice of ACL
rehabilitation.

2.4. Data analysis

Following survey closure, data were imported to Microsoft Excel (Microsoft Cop., Redmon, WA, USA) and analysed
descriptively reporting counts and proportions for responses. Text responses were summarised narratively, and a thematic
approach was used to group responses into common themes.

3. Results

3.1. Survey response

In total, 183 physiotherapists responded to the survey. One hundred twenty-two completed the survey (66.7%). Table 1
displays the descriptive statistics for the data.

3.2. Respondent characteristics

3.2.1. Special interest
The majority of respondents declared to have a special interest in treating ACL patients, either pre- or post- surgery

(n = 97/79.5%).

3.2.2. Clinical setting
The clinical setting was dominated by NHS/public healthcare and private practice with equal weighting in both groups

(n = 47/38.5%) compared to those treating patients in a sporting setting (n = 28/23%).

3.2.3. Years since qualification
Physiotherapists who qualified between 10 and 15 and two and five years ago made up the largest proportion

(n = 32/26.2% and n = 29/23.8% respectively) of respondents followed by those who qualified more than 15 years ago
(n = 23/18.9%), between five and 10 years ago (n = 22/18%) and less than two years ago (n = 6/13.1%).

3.2.4. Country of practice
The UK and Northern Ireland represented the largest number of respondents (n = 67/54.9%), followed by USA

(n = 18/14.8%), Australia (n = 8/6.6%) and Ireland (n = 7/5.7%). A location map is shown in Figure 1.

3.3. Management strategies

3.3.1. Interventions
Physiotherapists currently utilise a wide variety of interventions with patients prior to ACLR (Graph 1). The most common

interventions selected were: education (n = 119/97.5%); closed kinetic chain exercises (n = 119/97.5%); proprioceptive exer-
cises (n = 113/92.6%); open kinetic chain exercises (n = 105/86.1%) and activity modification advice (n = 91/74.6%). Fewer
respondents would consider using plyometric exercises (n = 76/62.3%). One in three respondents reported using manual
therapy (n = 40/32.8%). Only a small number of respondents reported using passive treatment such as electrotherapy
(n = 15/12.3%), bracing (n = 16/13.1%) and taping (n = 10/8.2%). Fifteen respondents specified to use ‘other’ interventions,
these included: other types of training/exercise (e.g. range of movement and cardiovascular exercises, perturbation and
blood flow restriction training and hydrotherapy); cognitive therapy (undefined) and work/social advice.

3.3.2. Inclusion of plyometric exercises
Dependent on the selection of ‘plyometric’ exercises as an intervention used during prehabilitation respondents were dis-

played one of two questions:

Question 12: When asked what interventions you use with patients awaiting ACLR, you did not select plyometric exercises. Why
wouldn’t you consider including plyometric exercises to a patient’s rehabilitation programme prior to ACLR?

Common reasons why plyometric exercises were not selected included: factors related to the knee (swelling, instability);
the thought that this exercise type was unsafe, cause damage or harm, induce swelling and be of detriment to surgery; the
lack of evidence to support their use; factors relating to the patient (fear, dependent on patient goals) and that this exercise
type was not a priority during prehabilitation.
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Table 1
Descriptive survey data.

(continued on next page)
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Question 13: You previously selected plyometric exercises as an intervention you would use with patients awaiting ACLR. When
might you exclude these from a patient’s rehabilitation programme prior to ACLR?

Respondents reported to exclude plyometric exercises due to: knee related factors (lack of ROM and control, the presence
of mechanical symptoms, pain and swelling); patient related factors (including goals and the report of fear and anxiety); and
environmental factors (time before surgery).

3.4. Exercise prescription

3.4.1. Exercise frequency
Most commonly, respondents would recommend exercise completion 2–4 times per week (n = 68/55.7%) followed by 5–6

times per week (n = 33/27%) then daily (n = 20/16.4%). Only one respondent reported they would not prescribe exercises.

Fig. 1. Location of survey respondents (reproduced from mapchart.net with permission).

Table 1 (continued)
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3.4.2. Prehabilitation length
The length of time physiotherapists report to typically see patients prior to ACLR varied widely (Graph 2). Most commonly

respondents reported between four and eight weeks (n = 42/34.4%) and eight and 12 weeks (n = 28/23%).

3.4.3. Justification for rehabilitation length
A wide variety of factors contribute to the decision for how long physiotherapists see patients prior to ACLR (Graph 3).

The five most common reasons were: muscular strength (n = 90/73.8%), range of movement (n = 79/64.8%), swelling
(n = 69/56.6%), weight bearing ability (n = 66/54.1%) and pain and psychological well-being (equal response n = 58/47.5%).

Nineteen respondents selected ‘other’, responses included patient factors (returned to preinjury activity levels, able to
self-manage, decided to manage conservatively), policy related to the specific work setting (set number of sessions/months
dedicated to prehabilitation) and insurance allowance.

3.5. Prehabilitation completion

A large proportion of respondents indicated that patients on a waiting list for an ACLR failed to receive prehabilitation
(n = 103/84.4% vs n = 19/15.6%).

If no was selected, question 18 appeared to respondents:

‘You previously answered no to: ’Do you think all patients on the waiting list for ACLR receive preoperative rehabilitation in your
area?’, why do you think this might be?’.

Graph 1. Interventions.

Graph 2. Length of prehabilitation.
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A large proportion of responses suggested that this was because patients were not referred by the orthopaedic team.
Other responses included patient choice not to undertake prehabilitation and their preference for surgery, lack of awareness
of prehabilitation, lack of research to support completion of prehabilitation and lack of resources (cost of prehabilitation,
availability of services and insurance allowance).

3.6. Management of psychological concerns

3.6.1. Readiness for surgery
Question 19 asked respondents to state whether they ‘had experience of patients reporting concerns regarding their readiness

for surgery?’. An equal response was recorded for both yes and no (n = 61/50%). If yes was selected, two further questions
were presented to the respondent:

Question 20: ‘Did you feel confident to manage these concerns?’. Responses were recorded on a 6-point Likert scale (Graph 4).

A large proportion of respondents felt confident to manage concerns regarding readiness for surgery reporting to ‘strongly
agree’ or ‘agree’ (n = 51/83.7%).

Questions 21: ‘What concerns have commonly been reported to you?’ Free text responses were collected.

Physiotherapists reported common concerns that were grouped into five categories (1) surgical risk and outcome (short
and long-term) (2) the need for surgery over a non-operative approach (3) lack of understanding of surgery and post-
operative rehabilitation (4) psychosocial factors such as fear, anxiety and time off work (5) not enough time for prehabili-
tation e.g. needing more time to prepare the knee.

Graph 3. Decision contributions for how long patients are seen.

Graph 4. Confidence of physiotherapists to manage patients’ concerns regarding readiness for surgery.
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3.6.2. Return to preinjury levels of activity
Question 22 followed by asking respondents to state whether they ‘had experience of patients reporting concerns regard-

ing their ability to return to their pre-injury level of physical activity following ACLR?’. The majority of respondents
answered yes to this question (n = 114/93.4%). If yes was selected, Questions 23 and 24 appeared to the respondent:

Question 23: Did you feel confident to manage these concerns?’. Reponses were recorded on a 6-point Likert scale (Graph 5).

Most respondents reported to ‘strongly agree’ or ‘agree’ with the statement (n = 98/85.9%). The remainder reported to
‘somewhat agree’ (n = 11/9.7%), ‘neither agree nor disagree’ (n = 3/2.6%), ‘somewhat disagree’ (n = 1/0.9%) and ‘disagree’
(n = 1/0.9%).

Question 24: ‘What concerns have commonly been reported to you?’ Free text responses were collected.

Five categories were developed for the reported concerns (1) Re-rupture and/or ACL injury in the contralateral limb (2)
long-term outcomes of surgery including pain, stiffness, swelling, reduced strength and the development of osteoarthritis
(OA) (3) time to return to pre-injury levels (4) ability to perform at pre-injury level (5) burden and uncertainty of post-
operative rehabilitation.

3.7. Discussion of non-operative management

Over 90% of respondents reported that they would discuss non-operative management with individuals if they had
returned to their preinjury levels of activity prior to surgery (n = 112/91.8%). Those who selected ‘yes’ were asked to justify
their response, six common themes arose: patient factors (commenting on age, performance level, patient goals and work
demands and commitments), sport factors (demands of the sport i.e. whether it involves cutting and pivoting), knee factors
(presence of instability, mechanical symptoms and concomitant injury), evidence-base (surgery versus non-operative
approach), long-term outcomes (risk of re-rupture, OA more likely without surgery, surgery doesn’t protect against OA),
and that the decision is combined with that of the surgeon’s.

Those who reported to not discuss non-operative management with individuals who had returned to their preinjury
activity levels (n = 10/8.2%) commented that this was something for the surgeon to decide or stated their preference for sur-
gical management over a non-operative approach.

3.8. Additional comments

All respondents were given the option to add any additional comments at the end of the survey in an open text box; 44
left a comment. A large number of respondents discussed surgical versus non-operative management, including long-term
outcomes for both approaches. Most also stated their personal preference for either surgery or non-operative management.
Other comments were used to discuss the importance of prehabilitation for the patient and surgical outcome.

4. Discussion

This paper describes an international sample of 122 physiotherapists who treat individuals for preoperative rehabilitation
prior to ACLR. Responses were collected from physiotherapists with a wide range of experience; from an array of locations;
across three different clinical settings, public health care, private and sports.

Graph 5. Confidence of physiotherapists to manage patients’ concerns to return to preinjury activity levels following ACLR.
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The interventions selected for use during prehabilitation indicate the mainstay of treatment for this patient group to be
advice, education and exercise (variety of exercise types including closed and open kinetic chain, stretches, plyometric and
proprioceptive). Disparity was reported for exercise frequency and length of treatment. This is consistent with the current
ACL literature where a 2015 systematic review investigating preoperative programmes found the included RCTs had large
variation in exercise type, frequency and length [11].

Respondents were asked to justify their inclusion or exclusion of plyometric exercises from prehabilitation, and a wide
variety of responses were recorded. A common concern with their inclusion was the fear of further harm to the knee or that
this exercise type may cause swelling or be detrimental to pending surgery. No such adverse event has been documented in
the literature [11], and these responses are likely to be based upon clinicians’ beliefs and fears.

There was a wide variety of length of treatment recorded but commonly these were related to an individual’s physical
presentation, such as muscular strength, range of movement, swelling and weight-bearing ability. Fewer than half of the
respondents selected psychological well-being as a factor that contributes to the length of prehabilitation. Although further
detail regarding the management of psychological status was not collected, when asked about interventions used, only one
respondent reported to use ‘cognitive therapy’. The evidence base discussing the use of psychological interventions during
ACL prehabilitation is limited [22]. Although this survey demonstrates psychological well-being is commonly acknowledged
by physiotherapists, as being important; strategies to address them remain unknown. This is reflected in the literature where
it has been suggested that returning to preinjury levels of activity at 1-year following ACLR is associated with psychological
responses before surgery, and in early post-operative stages [23]. Further research into this phenomenon is warranted.

A large proportion of respondents felt that individuals on the waiting list for ACLR do not consistently receive prehabil-
itation; with a substantial number of respondents stating that this was because the orthopaedic team opt not to refer
patients to physiotherapy. This is consistent with the results from a recent survey carried out by Ebert et al. [24] of Australian
knee surgeons who reported that only 11% thought prehabilitation to be ‘essential’ to post-operative outcomes. Other
responses in the present survey also referred to the lack of awareness of prehabilitation, commenting on lack of education
of surgeons, physiotherapists and patients on the importance of its completion; some felt there was not enough research to
justify its use.

Half the respondents (n = 61) reported having had the experience of patients reporting concerns regarding readiness for
surgery. Respondents selected to ‘strongly agree’ or ‘agree’ that they felt confident to manage these concerns (83.7%). A much
larger proportion (n = 114) reported having experience of dealing with concerns regarding return to preinjury levels of phys-
ical activity following ACLR, with 85.9% reporting to ‘strongly agree’ or ‘agree’ that they felt confident to manage them. Over
80% of respondents to these two questions stated feeling confident to manage these concerns. The current evidence base sug-
gests that psychological barriers are the most common reason for the failure to return to preinjury levels of physical activity;
the risk of re-injury being the most frequently cited fear [23,25–31]. This may suggest that psychological concerns are not
adequately managed prior to ACLR and may warrant further investigation in future research.

A large proportion of respondents (91.8%) reported that they would discuss non-operative management with patients
who had returned to their preinjury level of physical activity prior to surgery. When extending their response in free text,
respondents commented that their recommendation would be based on: individual patient factors such as age, sport and
performance level; the presence of instability; a joint decision with the surgical team and also commented on the risk of
OA development. The decision to manage an ACL rupture surgically or non-operatively is a long-standing debate; it is com-
monly based on experience and patient preference as the evidence base remains limited. The most up-to-date Cochrane sys-
tematic review[32], which included one RCT (n = 141, active adults aged 8–35), reported no difference between a surgical or
conservative approach for ACL ruptures in patient-reported knee scores at two- or five-year follow up. The optimal manage-
ment approach for this patient population, therefore, remains unknown with future research needed to help inform this
decision further.

The variety of responses provided to this survey mirror the uncertainty, breadth and ever-expanding evidence base for
this common musculoskeletal injury.

4.1. Strength and limitations

The aim of the survey was to understand the management strategies used by physiotherapists during the preoperative
phase of rehabilitation prior to ACLR. Although a detailed vignette wasn’t used, participants were prompted to answer ques-
tions in relation to a participant who has had an ACL injury in isolation and is awaiting a primary ACLR to help guide
responses. It is acknowledged that the time frame from injury to before surgery was not stated, there is therefore no way
of knowing whether respondents answered based on the assumption surgery was imminent or a number of months away.

The recruitment method was via social media and the iCSP for professional networking. The range of engagement with
the survey can only be estimated. It is also acknowledged that recruiting via social media will have excluded those who
do not use this platform for professional networking. It is difficult to therefore say how representative the study sample
is of wider practice. The age and sex of respondents were also not collected, therefore there is some uncertainty regarding
the population who completed the survey.

The survey also excluded wider professions, such as sport rehabilitators and therapists, who will also treat this patient
group. Inferences about other clinicians’ roles in the treatment of this patient group is, therefore, less robust. The survey link
was also open to other respondents as it did not require a specific log-in and other clinicians could have completed the sur-

H.M. Carter, K.E. Webster and B.E. Smith The Knee 28 (2021) 300–310

308

 Downloaded for Vicki McDonagh (vicki.mcdonagh@burtonh-tr.wmids.nhs.uk) at Derby Teaching Hospitals NHS Foundation Trust from ClinicalKey.com by Elsevier on
 January 27, 2021. For personal use only. No other uses without permission. Copyright ©2021. Elsevier Inc. All rights reserved.



vey although during the consent questions at the start of the survey respondents would have confirmed to be a
physiotherapist.

A strength of the study, however, is that the survey collected data across a range of geographic locations across a multi-
tude of clinical settings. Although it is acknowledged that the UK and Northern Ireland made up the largest group of respon-
dents (n = 67/54.9%) followed by the United States of America (n = 18/14.8%) and the generalisability of the results is
therefore limited.

5. Conclusion

This survey describes the management strategies used by physiotherapists for patients awaiting ACLR across three differ-
ent settings: NHS/public healthcare, private and sports. A wide range of interventions are used across varying time frames. A
large proportion of respondents felt that many patients did not receive preoperative care and that this was largely due to the
perceived lack of need by the orthopaedic team and patients.

Overall, this survey provides some insight into the current physiotherapy management of patients awaiting ACLR. It has
also highlighted areas of uncertainty in physiotherapy practice. The disparity in responses could reflect individual practice or
the lack of level 1 evidence to base practice. It is therefore clear that further research is needed in relation to the structure,
content, frequency and duration of prehabilitation. Additional qualitative work to explore patients’, physiotherapists’ and
surgeons’ beliefs regarding prehabilitation and its role in the ACL rehabilitation pathway will help hypothesis generation
for future research into this common injury.
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