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ABSTRACT

Introduction: The physiotherapeutic treatment of femoroacetabular impingement syndrome (FAIS) is a topic of growing inter-
est in the literature. The aim of this study is to present all of the treatment modalities used in scientific research in order to
analyze the extent to which the protocols are explicit.

Method: This is a scoping review. The literature search was performed using the Cochrane, Embase and PubMed databases.
The data was collected in various tables and the protocols were assessed using the Template for Intervention Description and
Replication (TIDieR) and the Consensus on Exercise Reporting Template (CERT) tools.

Results: Twenty-four studies were selected and 30 protocols were analyzed. The most frequently reported treatment modali-
ties were strengthening (n = 25), manual therapy (n = 22) and stretching (n = 21). The average total score was 47% for studies
evaluated by the TIDieR checklist and 40% for studies evaluated by the CERT checklist.

Discussion: The treatment modalities identified are similar to those used for other musculoskeletal conditions. Specific treat-
ments were found and were generally consistent with the clinical characteristics of FAIS. The lack of precision in the reporting
of interventions compromises their clinical use. The same lack of detail is noted for other physiotherapeutic interventions in
the musculoskeletal field.

Conclusion: Numerous treatment methods are presented in the literature. However, the protocols lack in explicitness and the
use of the TIDieR and CERT evaluation grids is not widespread.
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What is already known about this topic? What does this study add?

e This study gives an overview of the different modalities for the
treatment of FAIS, from manual therapy to physical exercises.
It also evaluates the explicitness of the protocols outlined in
selected studies by the use of appropriate tools.

e Alot of treatment modalities are reported in the literature for the
treatment of FAIS. The study protocols are described with vary-
ing degrees of precision, for example, the number of exercises
prescribed, which compromises the evidence-based practice.

Introduction

FAIS is defined as a premature and symptomatic contact
between the acetabulum and the proximal part of the femur
(1). It can provoke severe pain, often impacting the participa-
tion in sports and activities of daily life (2). When poorly man-
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A

aged, FAIS can cause labral and cartilage lesions, progressing
to osteoarthritis (3). FAIS is a concept recently described in
the literature and is present in 40% of hip pathologies (2).
Unfortunately, the current literature focuses mainly on more
advanced degenerative hip diseases such as osteoarthritis
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and there are few meta-analyses on the physiotherapeutic
rehabilitation of FAIS.

Physiotherapists and doctors are often unfamiliar with this
condition. It is difficult to diagnose and it is not always clear
how this type of pathology should be managed. Whether for
conservative treatment or post-operative rehabilitation, the
treatment modalities used in the literature can vary, from
manual therapy to strengthening exercises. Understanding
the best course of action can be difficult.

Study protocols are sometimes difficult to find and can
lack precise information about the content of their interven-
tions. For example, some important treatment parameters
such as the type of exercise prescribed, the total number of
sessions, or the number of sets per exercise are often poorly
described. It is important that the intervention protocols
are well described in order to understand which treatment
was used and which obtained the best results. The detailed
description of interventions also enables the transfer of
results to clinical practice.

Therefore, the goal of this study is to investigate the phys-
iotherapeutic protocols and exercises used for FAIS and to
assess their level of explicitness.

Method

A scoping review was performed according to the guide-
lines for scoping reviews in Chapter 11 of the JBI Manual for
Evidence Synthesis (4). The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR) checklist published by Tricco et al.
(5) was used to structure the entire document. The scoping
review protocol was registered in osf.io. (DOl 10.17605/0SF.
10/GCQJX)

Search strategy

A web-based literature search was conducted on the 22™
of November 2023 with no date restriction, on the follow-
ing databases: Cochrane, Embase, and PubMed. Additional
records were not identified through the grey literature, but
the reference lists of relevant studies and meta-analyses on
the topic were checked.

Study selection criteria

Studies were included if their participants were aged 16
years old or older, with a diagnosis of FAIS, with or without
labral injuries. A rehabilitation protocol must have been used
for preoperative, postoperative, or conservative physiothera-
peutic treatment. Studies were excluded if the rehabilitation
protocol was not tested on the participants, and if the partic-
ipants had other pathologies, such as arthritis, cysts, or dys-
plasia. Studies with mixed pathologies, meta-analyses, and
systematic reviews were excluded.

Study selection process

The search strategy was created with different terms linked
with FAIS. Details can be seen in Appendix 1 (Search strategy).
Two independent reviewers screened all titles and
abstracts based on the selection criteria. A second screening

was made by the examination of full texts. If two articles used
the same rehabilitation protocol, the most recent article or
the one with the better explanation was selected.

Data extraction

Data were collected using three separate Microsoft Excel
sheets: study characteristics (author, publication year, pub-
lication type,...), protocol characteristics (humber of treat-
ment weeks, series, repetitions,...), and protocol content
(treatment modalities).

To ensure consistency in data extraction, two authors
independently extracted data from three protocols. A step-
by-step data extraction guide was then developed based on
this process. The remaining protocols were equally divided,
with half assessed by author CB and half by author NR.

The explicitness of the treatment protocols was assessed
using the TIDieR checklist (6) and the CERT (7). The TIDieR
checklist is based on 12 items with a total possible score of
12 and the CERT checklist is based on 16 items with a total
possible score of 19. These two checklists can be used in 3
different cases: for authors to report their interventions, in
systematic reviews to evaluate the reporting of exercises, and
for readers to better understand how the therapy has been
or can be used. They represent the most recent and specific
framework for assessing rehabilitation protocols. The TIDieR
checklist is an extension of the CONSORT statement SOURCE
and the CERT checklist is based on the EQUATOR Network
(8). The TIDieR checklist is designed for the reporting of any
type of intervention in scientific research. The CERT checklist
is more specific for the reporting of exercise programs across
all evaluative study designs for exercise research (7).

Statistical analysis

The scores of the TIDieR and CERT checklists (total score
and score per item) were calculated with an Excel formula.
The “NA” was used for items not reported or not described
by the authors.

Results
Study selection

Twenty-five studies were chosen after the whole selec-
tion process. Details are presented in Figure 1: Flow chart.

Study characteristics

Following the Ascension Classification (9) of the level
of evidence of study designs, eight case studies (10,10-17)
(level of evidence = 5), six case series (11,18-22) (level of evi-
dence = 4), two cohort studies (23,24) (level of evidence =
2), four pilot RCTs (17,25-27) (level of evidence = 1) and five
RCTs (28-32) (level of evidence = 1) were selected.

Six protocols (24,28,30,32,33) referred to protocols from
another article. Only the best-presented and/or the most
complete versions were selected for this review.

In total, 31 protocols were analyzed since six articles
(22,25,27,30,31,34) used two different protocols. Forty-
eight percent were postoperative (n = 15) (12,16-19,
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21,23-25,30-35), 45% were conservative (n = 14) (10,11,13—
15,17,20,22,27,28,30,34) and 6% were preoperative (n = 2)
(25,26) protocols. Details can be found in appendix 2 (Study
characteristics).

Protocol characteristics

Twenty-six protocols (84 %) (10,12-21,24-28,30,31,33—
35) mentioned the duration of treatment, which was on
average (+ sd) 17,4 weeks (+ 21.85). Fewer protocols (42 %)
(13,14,16-19,26,27,30,32—-34) detailed the number of treat-
ment sessions which was on average 21.64 (+ 16.6). Twenty-
four protocols stated the number of supervised sessions,
with an average of 11.77 supervised sessions (+ 6.78). Only
13 protocols (17,18,25-28,30,31,33) out of the 31 mentioned
an adhesion assessment method. The number of series per
exercise was presented in 58 % (10,12-18,26,27,30,31,33,34)
of the protocols and the number of repetitions in 65 %

© 2025 The Authors. Published by AboutScience - www.aboutscience.eu

Studies included by another
method (search among
systematic reviews and meta-
analyses):

(n=3)

(10,12-18,25-27,30,31,33,34). A home exercise program was
provided in 65 % (10,12,13,15,17,18,20,24,26-28,30,31,33—
35) of the protocols and the material used was reported in
48 % (14,15,23-28,30,31,33,34) of the case. Eleven protocols
(18,25-28,30-33) tailored their program to participants’ spe-
cificsymptoms. This does notinclude the study cases, for which
a tailored program was the norm. Progression criteria were
indicated in 20 protocols (65 %) (10,12,14,16,18-20,22,24,26—
28,30-34) and the goal of the treatment was indicated in 21
protocols (68 %)(10,12—15,17-20,24-26,28,30—35). Details can
be found in appendix 3 (Protocol characteristics).

Content of the rehabilitation protocols

Active and passive treatment modalities were used as
shown in Figure 2. Details about the content of the proto-
col can be found in appendix 4 (Content of the rehabilitation
protocols).
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FIGURE 2 - Percentage of use of each treatment modality.

Strengthening was the most frequently used treatment
modality (n = 26) (10-19,21,22,24-28,30-35), with emphasis
on different muscular groups as presented in Figure 3.
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FIGURE 3 - Lower limb muscle groups most cited in the 26 streng-
thening protocols.

Other active modalities used were mobilization (n = 17)
(12,17,19,20,22-25,27,28,30-33,35) in all three directions
of movement, stabilization (n = 18) (10-12,14,15,18,
19,21,22,24,25,27,28,30-35) of different body parts such
as the trunk or the hips or motor control, which was global
or joint-specific. Some studies also proposed exercises in a
swimming pool. Passive modalities were also proposed, such
as stretching (n = 22) (12-15,18-20,22,24,25,27,28,30-35) in
different directions of movement (Fig. 4) and manual therapy
(n =22) (10,12,14-19,22,24,25,27,28,30-35) on soft tissue
or on joints. Patient education was often mentioned (n = 17)
(11,12,16-18,20,22,25,27,28,31-34) including activity modi-
fication or postural advice.
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% 18
Q
g 16
o° 14
o
12
-
S 10
2 8
E 6
3
z 4

2

0

& & & & & & & o & & g
e & @\o‘ s o o@ o@ & rZ}\o‘ e S
»QK\Q’ +@° & +\e§\ R & ) S ;L@(\
R @ S > K & & K & ¢
N N & 3 QL QL S N NS RS
@ <& RS 03 Q S
& + & & &
A < ¥ &
&

FIGURE 4 - Lower limb muscle groups cited in 22 stretching
protocols.

Protocol explicitness

Only 2 protocols used the TIDieR checklist to rate their
interventions. Figure 5 shows the score for each protocol and
Figure 6 presents the average per item. The average score
was 5.58 (+ 3.24) and the median was 6.

None of the protocols selected used the CERT checklist
to evaluate their intervention. Figure 7 shows the score of
each protocol and Figure 8 presents the average per item.
The average score was 7.35 (* 4.31) and the median was 8.

Discussion
Synthesis of results
Content of the protocols

The first goal of this study was to investigate which treat-
ment modalities were used for FAIS rehabilitation. It was
discovered that the most frequently trained direction of
movement was hip extension even though it has been shown
that patients who suffer from FAIS have a lack of strength in
all movement directions (27,36—38). Strengthening is import-
ant but motor control also has a place in the rehabilitation of
FAIS. Only three protocols (12,16,28) mentioned motor con-
trol exercises.

Trunk motor control was infrequently trained despite
evidence showing that a lack of flexion in the lumbar spine
can lead to compensation in the hips with increased flexion
during sit-to-stand, which can lead to the development of
FAIS (39).

Stabilization should also be trained by patients with FAIS.
Freke et al. (37) showed that before a hip arthroscopy for FAIS,
patients had a significant lack of unipedal balance compared
to the control group. An improvement was observed after
a three- and six-month rehabilitation, however, the results
were still lower than in the control group. Global stabilization
such as unipedal balance exercises should therefore also be
performed during the final phase of rehabilitation and as part
of conservative treatment.

Only a few articles mentioned manual therapy of the
associated joints such as the knees, the sacroiliac joint, or

A © 2025 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com



http://www.archivesofphysiotherapy.com

Berguerand et al

Arch Physioter 2025; 15: 169

FIGURE 5 - Number of total
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FIGURE 6 - Percentage of
TIDieR items completely, not,
or insufficiently reported accor-
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the spine. Manual therapy of these joints can also influence
the hip joint since their biomedical function is interdepen-
dent (40).

Manual therapy of soft tissues of the hip was often
described in the protocols since it is recommended by Kuhns

© 2025 The Authors. Published by AboutScience - www.aboutscience.eu

et al. (41) in the early stage of treatment post-surgery or
for chronic hip pain. Twenty minutes per session is recom-
mended to reduce stiffness. Manual therapy can improve the
range of motion, and prevent global irritation, tendinopathy,
or scar adherences (41,42).
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Stretching of muscles and the capsule was often men-
tioned but there was little mention of pain tolerance during
the stretching, even though it is suspected to exacerbate pain
in patients with FAIS (43). However, psoas stretching asso-
ciated with abdominal drawing-in can significantly increase
the active range of motion with fewer compensations (44).

Protocol explicitness

The second goal of this study was to evaluate the inter-
vention reporting. The results show that protocols are not
explicit enough. Items concerning the name and the goal of
the intervention were better described in the TIDieR check-
list. Adherence is one important factor in the effectiveness
of a treatment. Despite this, item 12 (How well, actual)
and item 10 (Modification) produced very low scores. An
explanation for this could be that these items are usu-
ally evaluated during or after an intervention and cannot
be pre-planned. Similar conclusions can be drawn for the
CERT checklist. Items related to protocol details were better
described than those concerning how the intervention was
delivered.

The variability in protocol duration, number of ses-
sions, and adherence assessment affects the validity and
the interpretation of study results. For instance, if a treat-
ment modality is deemed statistically effective or superior
to another, it is crucial to understand the specifics: how it
was applied, how often, and to what extent. This clarity is
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essential for accurate interpretation and in order to repli-
cate the results in clinical practice.

Future perspectives
Content of the protocols

Guidelines for sub-acromial conflict include similar
treatment modalities as those presented here, except for
the inclusion of electrotherapy, laser therapy, and shock-
wave therapy (45). It is interesting to compare the results
of this scoping review with treatment recommendations
for postoperative rehabilitation for FAIS (41). Similar treat-
ment modalities were recommended. However, motor con-
trol exercises and pelvic stabilization were not included in
the guidelines. Future research should investigate whether
there is a lack of motor control or pelvic stabilization in the
FAIS population.

Protocol explicitness

Protocols are not described in enough detail and the
TIDieR and CERT checklists are too infrequently applied in
studies on FAIS. These results are analogous to those of other
studies of musculoskeletal conditions such as ACL injuries
(46), back pain (47), cervical pain (48), rotator cuff pathologies
(49), or Achilles tendon injuries (50). These studies reported
between 5 and 8 out of 19 points for the CERT checklist, and
half of the possible points on the TIDieR checklist.

© 2025 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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FIGURE 8 - Percentage of CERT
items completely, not, or in-
sufficiently reported according
to all selected protocols.
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A paper from Esterberger et al. (51) about hip pain in gen-
eral showed similar results for the CERT checklist: 13 out of
19 items had similar scores (less than 25% difference) Only
exercise therapy treatments were included and therefore
only the CERT checklist was used. Our study can be con-
sidered as an update of the study from Esterberger et al.
This study is more complete since other treatment modal-
ities were included and assessed with the TIDieR checklist.
The TIDieR and the CERT checklists are relatively recent frame-
works, having been introduced in 2016, and thus are not yet
widely recognized or used by authors. To improve interven-
tion reporting, journals should require their implementation.

Strengths and limits

This article summarises the evidence in the field of FAIS
and provides a large overview of the available treatment
modalities and presents them in a useful table. Two assess-
ment grids were selected to evaluate all of the treatment
modalities, not only exercise-based interventions. This

© 2025 The Authors. Published by AboutScience - www.aboutscience.eu
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enhances the validity of the results. While these tools are
valuable for assessing intervention reporting, their ratings
are not entirely objective, despite existing guidelines for their
use. To increase precision, a range of grades for each item
could be useful (for example from 0 to 4, 0 = not described
at all, 1 = barely described, 2 = described with some missing
information, 3 = almost perfectly described, and 4 = perfectly
described). Average and median values were used but no
interpretation of cut-offs of CERT and TIDieR results exists.
The creation of such an evaluation could be useful for future
research.

Conclusion

This paper aims to be a reference for clinicians for the
treatment of FAIS. It highlights the lack of evidence in report-
ing intervention in the scientific literature. The TIDieR and
the CERT checklists could be revised to improve precision but
are already useful tools to increase clarity in the reporting of
interventions in future research.
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