Gimigliano et al. J Orthop Traumatol (2020) 21:20

https://doi.org/10.1186/510195-020-00560-w Journa | of Ortho pPa edics
and Traumatology

SYSTEMATIC REVIEW Open Access

, , - : ®
Systematic review of clinical practice R

guidelines for adults with fractures:
identification of best evidence for rehabilitation
to develop the WHO's Package of Interventions
for Rehabilitation

Francesca Gimigliano', Sara Liguori? ®, Antimo Moretti?, Giuseppe Toro?, Alexandra Rauch?, Stefano Negrini*”
on behalf of other members of the Technical Working Group and Giovanni lolascon?

Abstract

Background: The identification of existing rehabilitation interventions and related evidence represents a crucial step
along the development of the World Health Organization’s (WHO) Package of Interventions for Rehabilitation (PIR).
The methods for such identification have been developed by the WHO Rehabilitation Programme and Cochrane
Rehabilitation under the guidance of the WHO's Guideline Review Committee secretariat. The aim of this paper is to
report on the results of the systematic search for clinical practice guidelines (CPGs) relevant to the rehabilitation of
adults with fractures and to present the current state of evidence available from the identified CPGs.

Methods: This paper is part of the Best Evidence for Rehabilitation (be4rehab) series, developed according to the
methodology presented in the World Health Organization’s (WHO) Package of Interventions for Rehabilitation (PIR)
introductory paper. It is a systematic review of existing CPGs on fractures in adult population published from 2009 to
2019.

Results: We identified 23 relevant CPGs after title and abstract screening. According to inclusion/exclusion criteria,
we selected 13 CPGs. After checking for quality, publication time, multiprofessionality, and comprehensiveness, we
finally included five CPGs dealing with rehabilitative management of fractures in adult population, two CPGs address-
ing treatment of distal radius fracture and three the treatment of femoral/hip fracture.

Conclusion: The selected CPGs on management of distal radius and femoral/hip fracture include few recommen-
dations regarding rehabilitation, with overall low to very low quality of evidence and weak/conditional strength of
recommendation. Moreover, several gaps in specific rehabilitative topics occur. Further high-quality trials are required
to upgrade the quality of the available evidence.

Level of evidence: Level 1.
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paying for the services” [1]. UHC includes rehabilitation
among the services to be provided. As part of the WHO
Rehabilitation 2030 call for action [2], the WHO Reha-
bilitation Programme is developing its Package of Inter-
ventions for Rehabilitation (PIR, formerly the Package
of Rehabilitation Interventions) to support ministries of
health in integrating rehabilitation services into health
systems [3].

The development of the PIR takes a stepwise approach
[3]. The second step, referred to herein as bedrehab,
requires the identification of interventions for reha-
bilitation and related evidence for the health conditions
selected in the first step. The WHO Rehabilitation Pro-
gramme and Cochrane Rehabilitation developed the
corresponding methodology under the guidance of the
WHO’s Guideline Review Committee secretariat and are
collaborating in conducting this step. Be4rehab includes
a series of systematic reviews on clinical practice guide-
lines (CPGs) for the different health conditions. Inter-
ventions and related evidence are identified from these.
The identified interventions will be subject to a consen-
sus process before being included in the final PIR, and
information related to their provision will be added. All
information will undergo a review process before the
development of the final version of the PIR.

The worldwide incidence of fractures in the adult pop-
ulation is reported to range between 9.0 and 22.8/1000/
year [4]. Hip fractures are the most common fractures in
the adult population. Age is the main risk factor for such
fractures, and with the global increase of life expectancy,
it is estimated that the total number of hip fractures will
reach 6.26 million by 2050 [5]. Regarding upper extrem-
ity fractures, an incidence of about 67/10,000/year is
estimated in the USA, of which distal radius and ulnar
fractures account for about 25% [6]. Global incidence
rates of distal radius fracture range from 4 to 110/10,000/
year [7], representing (after hip) the second most com-
mon fracture in patients aged over 65 years.

Rehabilitation following fracture is mandatory to pre-
vent complications, optimize functional recovery, and
achieve independence of activities of daily living (ADLs)
[8]. In the elderly population, it is important to ensure
access to rehabilitation as part of continuity of care to
avoid functional and cognitive deterioration [9]. Hip
fractures, for example, represent a dramatic event after
which only half of patients improve their mobility and
30% will not regain autonomy in ADLs without receiving
rehabilitation [10]. Moreover, recovery of independence
and functional autonomy after fractures are essential out-
comes from the patient perspective [11].

The objective of this paper is to report on the results
of the systematic search for CPGs relevant to rehabilita-
tion of adults with fractures, limiting the search to the
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following sites: humerus, radius, femur/hip, and tibia.
The specific objectives are to present the topics of the
recommendations and the current state of evidence avail-

able from the identified CPGs.

Methods

This systematic review of CPGs was developed in full
compliance with the methodology presented in the intro-
ductory PIR paper [3], based on the following stages
(Fig. 1):

« Systematic literature search: The following databases
were searched for CPGs: PubMed, Pedro, CINAHL,
Embase, Google Scholar, Guidelines International
Network (GIN), US National Guideline Clearing-
house, UK National Institute for Clinical Excellence
(NICE), Australian National Health and Medi-
cal Research Council clinical practice guidelines,
National Library for Health Guidelines Database
(UK), Scottish Intercollegiate Guidelines Network
(SIGN), Canadian Medical Association Infobase
of Clinical Practice Guidelines, 'Agence nationale
d’accréditation et d’évaluation en santé (France), New
Zealand Guidelines Group, eGuidelines, EBMPrac-
ticeNet, National Guideline Clearinghouse (NGC),
WHO Guidelines, Haute Autorité de santé (HAS),
France, Agency for Healthcare Research and Qual-
ity (AHRQ, US), National Health Service Evidence
(UK), American Academy of Orthopaedic Surgeons
(AAOS), British Orthopaedic Association (BOA),
BOA Standards for Trauma and Orthopaedics Janu-
ary 2012, Société Francaise de Chirurgie Ortho-
pédique et Traumatologique (SOFCOT), British
Society for Surgery of the Hand (BSSH), and National
Health Society (NHS). Considering the heterogene-
ity of the rehabilitation needs after fractures of dif-
ferent bones, we decided to limit the search to long
appendicular bones, namely humerus, radius, femur/
hip, and tibia. The search strategies are reported in
Appendix 1. The search was performed on 27 Febru-
ary 2019, and included all documents from 2009 to
2019 regarding CPGs on fractures in both children/
youths and adults, progressing as follows:

+ Independent abstract and full-text screening of the
retrieved documents by members of the Technical
Working Group (TWG);

+ Independent quality evaluation of the CPGs using
the Appraisal of Guidelines for Research and Evalu-
ation (AGREE II) tool by two members of the TWG
[12], with a specific focus on items 7, 8, 12, and 22,
for which the average result had to be >2 (AGREE/4),
and items 4, 7, 8, 10, 12, 13, 15, 22, and 23, whose
average sum score had to be >45 (AGREE/9);
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« The final selection of a maximum of five CPGs for
each age group (children/youths and adults), accord-
ing to the following criteria: (1) quality, (2) publica-
tion time, (3) multiprofessionality, and (4) compre-
hensiveness. This decision was reached by agreement
of the whole group;

« Data extraction using a standardized form, com-
prising information on the recommendation (type
of recommendation, dosage, target group, etc.), the
strength of the recommendation, and the quality of
the evidence used to inform the recommendation.

No changes were made to the published protocol. The
quality check and methodological support for this study
were provided by Cochrane Rehabilitation.

The topics addressed by each CPG for the different
types of recommendation (service, assessment, and inter-
vention) were extracted. The topics from the first CPG
were compared independently by two authors and inte-
grated with those coming from the second. If required,
agreement was reached by discussion involving a third
author. This process was repeated for all the CPGs until
final agreement on the topics was achieved.

Results

The results of the selection process are reported in Fig. 1.
Our TWG identified 23 relevant CPGs on fractures
in both children/youths and adults based on title and
abstract screening. We excluded eight of them for the fol-
lowing main reasons (Table 1): AGREE/9 score <45 [13—
20]; moreover, in two of them, the absence of possible
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conflict of interest was not clearly stated [13, 14] and in
four the strength of recommendations was not reported
[14-17], while six had AGREE/4 score <2 [13-18]. We
then excluded another two documents as one was only a
summary [21] and the other was a duplicate of another
GPC with a different document title [22].

After rating the remaining 13 guidelines, our TWG dis-
cussed and then excluded 6 CPGs from the final selection
based on one of the following criteria: quality, publica-
tion time, multiprofessionality, and comprehensiveness
[23-28]. We finally selected five CPGs for adults and the
elderly: the American Academy of Orthopaedic Surgeons
treatment of distal radius fractures, 2009 (AAOS radius)
[29]; the Danish Health Authority national clinical guide-
line on the treatment of distal radial fractures, 2016
(DHA radius) [30]; the National Clinical Guideline Cen-
tre management of hip fracture in adults, 2011 (NICE
hip) [31]; the Australian and New Zealand Hip Fracture
Registry Steering Group Australian and New Zealand
guideline for hip fracture care: improving outcomes in
hip fracture management of adults, 2014 (ANZHER hip)
[32]; and the American Academy of Orthopaedic Sur-
geons management of hip fractures in the elderly, 2014
(AAOS hip) [33] (Table 1).

The median AGREE II rating for the identified CPGs
was 75 (14—100), while that of the selected CPGs was 100
(99-100) (Table 1).

Overall, we included two CPGs for treatment of distal
radius fracture and three for treatment of femoral/hip
fracture. In particular, we extracted 19 recommendations:
11 on service, 2 on assessment, and 6 on intervention.

Search strategy

Ne of selected
guidelines

Selection strategy

Definition of search terms and
inclusion/exclusion criteria

y

Databases:
- Guideline databases

115 guidelines
identified by search strategy

a) Title/abstract screening:

GIN, US National Guideline Clearinghouse, UK- NICE, Australian
National Health and Medical Research Council clinical practice

Application of inclusion/exclusion criteria

guidelines, National Library for Health Guidelines Database,
SIGN, Canadian Medical Association Infobase of Clinical
Practice Guidelines, L'agence Nationale D'accréditation et
D'évaluation en Santé, New Zealand Guidelines Group,

23 guidelines
after abstract screening

eGuidelines, EBMPracticeNet, NGC, WHO Guidelines, HAS,
Frankrijk, AHRQ, VS, National Health Service Evidence (VK),

b) Full text screening:
Application of inclusion/exclusion criteria

AAOS, BOA, BOA Standards for Trauma and Orthopaedics
January
- Academic databases

13 guidelines
after full text screening

Pubmed, Pedro, CINAHL, Embase
- Google scholar

c) Selection for PIR:

5 guidelines
selected for PIR

Application of selection criteria

VATAY

Fig. 1 The results of the screening process
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Table 1 Guidelines found and selected, and their assessment against the criteria used to reach the final choice

Guideline AGREE ratings Multiprofessional Topic Publication
team (Y/N) date (Y/N)
Total Average of key items
7 8 12 22 4,7,8,10,12,
13,15,22,23

Included
AAOS radius [29] 0 7 7 7 7 63 Y Distal radius fracture 2009
DHA radius [30] 99 7 7 7 7 63 Y Distal radius fracture 2016
NICE hip [31] 0 77 7 7 63 Y Hip fracture 2011
ANZHFR hip [32] 00 7 7 7 7 63 Y Hip fracture 2014
AAOS hip [33] 00 7 7 7 7 63 Y Hip fracture in elderly 2015

Excluded at the final selection
Lichtman [23] 86 7 7 7 7 6l Y Distal radius fracture 2011
Qaseem [24] 82 7 656 6 555 N Osteoporosis and fracture 2017
Dachverband Osteologie e.V. [25] 67 5 5 7 5 49 Y Osteoporosis 2011
British Society for Surgery of the 75 7 7 7 4 53 Y Distal radius fracture 2018

Hand (BSSH) [26]
Mak et al. [27] 58 7 55 6 55 465 N Hip fracture in older people 2010
Scottish Intercollegiate Guide- 86 7 7 7 2 52 Y Hip fracture in older people 2009
lines Network (SIGN) [28]

Excluded for not respecting the inclusion criteria
Licthman etal. [13] 33 1 1 2 16 N Distal radius fracture 20M
Tarantino [20] 76 4 25 6 6 43 Y Osteoporosis 2017
Singleton [16] 33 15 1 1.5 7 235 N Proximal humeral fracture 2014
Swift [15] 57 15 1 2 6 275 Y Hip fracture 2016
Wilson [14] 22 1 1 2 1 13 N Hip fracture 2013
Sherrington [19] 62 6 4 7 7 445 N Hip fracture 2011
Dehghan [18] 48 151 55 6 335 N Upper and lower extremity 2018

fractures

McBrien [17] 14 T 1 1 1 9 N Hip fracture and clopidogrel 2013

Table 2 Number of recommendations per type in each
guideline

Guideline No. of recommendations on

Service Assessment Intervention
AAQS radius [29] 1 (25%) 0 (0%) 3(75%)
DHA radius [30] 1 (50%) 0 (0%) 1 (50%)
NICE hip [31] 3 (60%) 1 (20%) 1 (20%)
ANZHFR hip [32] 3 (60%) 1 (20%) 1 (20%)
AAQS hip [33] 3 (100%) 0 (0%) 0 (0%)

The identified recommendations per type and topic
(functional domain) considered by the selected CPGs
are summarized in Tables 2 and 3. The quality of evi-
dence was overall low to very low, with weak/conditional
strength of recommendation, as reported in Table 4.
Regarding the recommendations on rehabilitation
following distal radius fracture, the AAOS radius CPG

recommends a home exercise program as an option
for patients’ functional recovery (strength of recom-
mendation weak/conditional—“limited”; quality of
evidence moderate—“level 1I”) and the DHA radius
CPG recommends providing only practical instruc-
tions on self-rehabilitation after distal radius fracture
in uncomplicated cases (strength of recommenda-
tion expert opinion—“good practice”; quality of evi-
dence very low) [29, 30]. In relation to interventions,
the AAOS radius CPG recommends performing active
finger motion exercises (strength of recommenda-
tion expert opinion—“consensus”) but not to begin
early wrist motion following stable fracture fixation
(strength of recommendation weak/conditional—
“moderate”; quality of evidence moderate—“level I1”)
and the use of ultrasound and/or ice as adjuvant treat-
ment for bone healing and pain, respectively (strength
of recommendation  weak/conditional—“limited”;
quality of evidence moderate—“level 11”) [29], while
the DHA radius CPG recommends use of a short-term
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Table 4 Strength of recommendation and quality of evidence in the selected guidelines
Guideline Body of evidence Strength of recommendation

RCTs, systematic reviews,  Clinical studies Expert opinion Strong Intermediate Weak

or metaanalyses*
AAOS radius [29] 10 (91%) 0 (0%) 1(9%) 0 (0%) 1(25%) 3 (75%)
DHA radius [30] 4 (100%) 0 (0%) 0 (0%) 0 (0%) 1(50%) 1(50%)
NICE hip [31] 16 (84.2%) 3(15.8%) 0 (0%) 1(12.5%) 2 (25%) 5(62.5%)
ANZHFR hip [32] 18 (95%) 0 (0%) 1 (5%) 1(20%) 2 (40%) 2 (40%)
AAQS hip [33] 20 (100%) 0 (0%) 0 (0%) 2 (75%) 1 (25%) 0 (0%)

Since the reference scales adopted by each guideline are not directly comparable, we present the recommendations according to two summary three-point Likert

scales

* At least one RCT or one systematic review are required to classify in this column

cast or similar immobilizing bandage after insertion of
a volar angular stable locking plate instead of a long-
term cast (strength of recommendation weak/condi-
tional; quality of evidence low) [30].

Regarding management of hip fracture in adults,
the ANZHFR hip CPG [32] contains recommenda-
tions originating from the NICE hip CPG [31], adapted
to reflect the Australian and New Zealand context.
They both recommend a multidisciplinary approach
to ensure that patients are mobilized on the day after
surgery (NICE hip, quality of evidence low—moderate;
ANZHER hip, evidence-based recommendation grade
C) and at least once a day with regular physiotherapy
review, in the absence of contraindications (NICE hip,
quality of evidence low to high; ANZHEFR hip, consen-
sus-based recommendation) and to provide all patients
at admission with a formal, acute orthogeriatric service
(NICE hip, quality of evidence low to high; ANZHFR
hip, evidence-based recommendation grade B) com-
prising a regular assessment of patient functioning
(including cognitive functions) (NICE hip, quality
of evidence moderate; ANZHFR hip, practice point
recommendation); early supported discharge (NICE
hip, quality of evidence low to high; ANZHFR hip,
evidence-based recommendation grade C); continued
rehabilitation in a community hospital or residential
care unit and not to exclude from rehabilitation pro-
grammes those patients admitted from care or nursing
homes (NICE hip, quality of evidence low to very low)
[31, 32]. AAOS hip is the only CPG included to deal
specifically with management of hip fracture in the
elderly population [33]. They recommend an interdis-
ciplinary care program in patients with mild to moder-
ate dementia (strength of recommendation strong) and
supervised occupational and physical therapy across
the continuum of care to improve functional outcomes

and prevent falls (strength of recommendation moder-
ate) [33].

Discussion

We performed a search for CPGs on rehabilitation man-
agement of adults with fractures, limited to the following
sites: humerus, radius, femur/hip, and tibia. High-quality
CPGs including information on rehabilitation were iden-
tified for distal radius and femoral/hip fractures only
[29-33]. As all the selected CPGs were primarily planned
to guide orthopedic management of these fractures, spe-
cific recommendations addressing interventions for reha-
bilitation are largely lacking [29-33].

In patients with radius fracture treated with stable fixa-
tion or conservatively, available CPGs recommend, in all
uncomplicated cases, nonsupervised exercises at home,
active finger motion exercises, and use of ultrasound
and/or ice [29, 30]. However, the types, frequency, and
timing of these interventions are not reported, nor rec-
ommendations on appropriate functional assessment of
these patients [34]. Moreover, no recommendations were
provided regarding post-acute rehabilitation approaches
(i.e., resistance training and fine motor and dexterity
activities) needed to achieve complete recovery of auton-
omy in ADLs [34].

For adults with femoral/hip fracture, three CPGs were
selected. The NICE hip and ANZHFR hip CPGs rec-
ommend to include a rehabilitative approach in a coor-
dinated and multidisciplinary model of care. In this
context, managing cognitive impairments and mobilizing
patients from the day after surgery are the cornerstone
of rehabilitation with the aim of enhancing functional
recovery [31-33]. In general, the recommendations pro-
vided by the selected CPGs reflect the model of care of
Western countries’ health systems, which might not
be generalizable worldwide, particularly to countries
with limited resources in terms of both finances and the
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number and skills of health professionals. In particular,
available CPGs on femoral/hip fracture could be subject
to some criticisms. First, although detailed orthopedic
management strategies are well defined, rehabilitative
interventions, in terms of type, intensity, frequency, and
timing, are not adequately described and specific recom-
mendations for the assessment of patients’ functioning
are lacking. Also, regarding cognitive impairment, the
selected CPGs only recommend assessment of delirium/
dementia but not other emotional conditions such as
depression [35].

All the CPGs for adults with fracture provide a few rec-
ommendations for rehabilitation interventions based on
the Grading of Recommendations, Assessment, Develop-
ment, and Evaluation (GRADE) system to define the level
of evidence supporting the recommendations provided.
However, a substantial issue is the overall low to very low
quality of evidence in the studies, resulting in a weak/
conditional strength of recommendations, on the basis of
consensus of expert opinions or uncontrolled case series.

Therefore, well-designed randomized control trials and
observational studies are required to enrich the evidence
on rehabilitation management of adult patients with
fracture.

Conclusions

Few recommendations for rehabilitation interventions
are presented, resulting in several gaps in relevant reha-
bilitative areas. Furthermore, the quality of the available
evidence included in the CPGs is weak. There is a need
for rigorous studies to inform the future development of
guidelines on rehabilitation in patients with fracture to
improve the state of the art and knowledge on rehabili-
tation for these very common health conditions. Future
studies and guidelines should consider the specific situa-
tion in low- and middle-income countries.
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Appendix 1

Search strategy

“radius fractures” AND “rehabilitation” AND “guideline”
“distal radius fractures” AND “rehabilitation “AND

“guideline”

“radius fragility fractures” AND “rehabilitation “AND
“guideline”

“osteoporotic radius fractures” AND “rehabilitation
“AND “guideline”

“extra articular radius fracture” AND “rehabilitation
“AND “guideline”

“wedge radius fracture” AND “rehabilitation “AND
“guideline”

“partial articular radius fracture” AND “rehabilitation
“AND “guideline”

“sagittal radius fracture” AND “rehabilitation “AND
“guideline”

“dorsal rim radius fracture” AND “rehabilitation “AND
“guideline”

“volar rim radius fracture” AND “rehabilitation “AND
“guideline”

“articular radius fracture” AND “rehabilitation “AND
“guideline”

“metaphyseal radius fracture” AND “rehabilitation
“AND “guideline”

“multifragmentary radius fracture” AND “rehabilita-
tion “AND “guideline”
“Colles fracture” AND “rehabilitation “AND “guideline”

“Goyrand fracture” AND “rehabilitation “AND
“guideline”
“Smith’s  fracture” AND  “rehabilitation “AND
“guideline”
“Barton’s fracture” AND “rehabilitation “AND
“guideline”
“Hutchinson fracture” AND “rehabilitation “AND
“guideline”
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“forearm  fracture” AND “rehabilitation “AND
“guideline”

“proximal radius fracture” AND “rehabilitation “AND
“guideline”

“radial capitellum fracture” AND “rehabilitation “AND
“guideline”

“radial head fracture” AND “rehabilitation “AND
“guideline”

“diaphyseal radius fracture” AND “rehabilitation
“AND “guideline”

“wrist  fracture” AND  “rehabilitation “AND
“guideline”
“wrist fragility fracture” AND “rehabilitation “AND
“guideline”
“Galeazzi fracture” AND “rehabilitation “AND
“guideline”

“hip fracture” AND “rehabilitation “AND “guideline”
“femur fracture” AND “rehabilitation “AND “guideline”

“femoral fracture” AND “rehabilitation “AND
“guideline”

“diaphyseal femur fracture” AND “rehabilitation “AND
“guideline”

“diaphyseal femoral fracture” AND “rehabilitation
“AND “guideline”

“femoral osteoporotic fracture” AND “rehabilitation
“AND “guideline”

“fragility femoral fracture” AND “rehabilitation “AND

“guideline”

“femoral head fracture” AND “rehabilitation “AND
“guideline”

“femoral neck fracture” AND “rehabilitation “AND
“guideline”

“subcapital femoral fracture” AND “rehabilitation
“AND “guideline”

“epicondylar femur fracture” AND “rehabilitation
“AND “guideline”

“transcervical fracture” AND “rehabilitation “AND
“guideline”

“basicervical fracture” AND “rehabilitation “AND
“guideline”

“trochanteric fracture” AND “rehabilitation “AND
“guideline”

“pertrochanteric fracture” AND “rehabilitation “AND
“guideline”

“intertrochanteric fracture” AND “rehabilitation “AND
“guideline”

“subtrochanteric fracture” AND “rehabilitation “AND
“guideline”

“femoral shaft fracture” AND “rehabilitation “AND
“guideline”

“supracondylar femoral fracture” AND “rehabilitation
“AND “guideline”
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“complete articular distal femoral fracture” AND “reha-
bilitation “AND “guideline”

“partial articular distal femoral fracture” AND “reha-
bilitation “AND “guideline”

“extra articular distal femoral fracture” AND “rehabili-
tation “AND “guideline”

“distal femoral fracture” AND “rehabilitation “AND
“guideline”

“tibial fracture” AND “rehabilitation “AND “guideline”

“Segond fracture” AND “rehabilitation “AND
“guideline”

“toddler fracture” AND ‘“rehabilitation “AND
“guideline”

“Tillaux  fracture” AND  “rehabilitation “AND
“guideline”

“tibial shaft fracture” AND “rehabilitation “AND
“guideline”

“tibial plateau fracture” AND “rehabilitation “AND
“guideline”

“tibial lateral total depression” AND “rehabilitation
“AND “guideline”

“tibial medial depression” AND “rehabilitation “AND
“guideline”

“tibial lateral split depression” AND “rehabilitation
“AND “guideline”

“tibial medial split depression” AND “rehabilitation
“AND “guideline”

“tibial oblique split depression” AND “rehabilitation
“AND “guideline”

“distal tibial fracture” AND “rehabilitation “AND
“guideline”

“extra articular distal tibial fracture” AND “rehabilita-
tion “AND “guideline”

“partial articular distal tibial fracture” AND “rehabilita-
tion “AND “guideline”

“complete articular distal tibial fracture” AND “reha-
bilitation “AND “guideline”

“tibial pilon fracture” AND “rehabilitation “AND
“guideline”
“trimalleolar fracture” AND “rehabilitation “AND
“guideline”
“bimalleolar fracture” AND “rehabilitation “AND
“guideline”
“medial malleolar fracture” AND “rehabilitation “AND
“guideline”
“tibial plafond fracture” AND “rehabilitation “AND
“guideline”

“Destot fracture” AND “rehabilitation “AND “guideline”

“floating knee fracture” AND “rehabilitation “AND
“guideline”

“diaphyseal tibial fracture” AND “rehabilitation “AND
“guideline”
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“humeral fracture” AND “rehabilitation “AND
“guideline”

“proximal humeral fracture” AND “rehabilitation “AND
“guideline”

“distal humeral fracture” AND “rehabilitation “AND
“guideline”

“supracondylar humeral fracture” AND “rehabilitation
“AND “guideline”

“intercondylar humeral fracture” AND “rehabilitation
“AND “guideline”

“humeral greater tuberosity fracture” AND “rehabilita-
tion “AND “guideline”

“humeral lesser tuberosity fracture” AND “rehabilita-
tion “AND “guideline”

“humeral head fracture” AND “rehabilitation “AND
“guideline”

“humeral shaft fracture” AND “rehabilitation “AND
“guideline”

“humeral anatomical neck fracture” AND “rehabilita-
tion “AND “guideline”

“humeral surgical neck fracture” AND “rehabilitation
“AND “guideline”

“extra articular humeral fracture” AND “rehabilitation
“AND “guideline”

“intra articular humeral fracture” AND “rehabilitation
“AND “guideline”

“humeral metaphyseal fracture” AND “rehabilitation
“AND “guideline”

“Holstein—Lewis fracture” AND “rehabilitation “AND

“guideline”

“humeral shaft fracture” AND “rehabilitation “AND
“guideline”

“humerus fracture” AND “rehabilitation “AND
“guideline”

“epicondylar humeral fracture” AND “rehabilitation
“AND “guideline”

“radius fractures”

“distal radius fractures”

“radius fragility fractures”

“osteoporotic radius fractures”

“extra articular radius fracture”

“wedge radius fracture”

“partial articular radius fracture”

“sagittal radius fracture”

“dorsal rim radius fracture”

“volar rim radius fracture”

“articular radius fracture”

“metaphyseal radius fracture”

“multifragmentary radius fracture”

“Colles fracture”

“Goyrand fracture”

“Smith’s fracture”

“Barton’s fracture”
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“Hutchinson fracture”

“forearm fracture”

“proximal radius fracture”

“radial capitellum fracture”

“radial head fracture”

“diaphyseal radius fracture”

“wrist fracture”

“wrist fragility fracture”

“Galeazzi fracture”

“hip fracture”

“femur fracture”

“femoral fracture”

“diaphyseal femur fracture”
“diaphyseal femoral fracture”
“femoral osteoporotic fracture”
“fragility femoral fracture”

“femoral head fracture”

“femoral neck fracture”

“subcapital femoral fracture”
“epicondylar femur fracture”
“transcervical fracture”
“basicervical fracture”
“trochanteric fracture”
“pertrochanteric fracture”
“intertrochanteric fracture”
“subtrochanteric fracture”

“femoral shaft fracture”
“supracondylar femoral fracture”
“complete articular distal femoral fracture”
“partial articular distal femoral fracture”
“extra articular distal femoral fracture”
“distal femoral fracture”

“tibial fracture”

“Segond fracture”

“toddler fracture”

“Tillaux fracture”

“tibial shaft fracture”

“tibial plateau fracture”

“tibial lateral total depression”
“tibial medial depression”

“tibial lateral split depression”
“tibial medial split depression”
“tibial oblique split depression”
“distal tibial fracture”

“extra articular distal tibial fracture"
“partial articular distal tibial fracture”
“complete articular distal tibial fracture”
“tibial pilon fracture”

“trimalleolar fracture”

“bimalleolar fracture”

“medial malleolar fracture”

“tibial plafond fracture”

“Destot fracture”
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“floating knee fracture”

“diaphyseal tibial fracture”
“humeral fracture”

“proximal humeral fracture”

“distal humeral fracture”
“Supracondylar humeral fracture”
“intercondylar humeral fracture”
“humeral greater tuberosity fracture”
“humeral lesser tuberosity fracture”
“humeral head fracture”

“humeral shaft fracture”

“humeral anatomical neck fracture”
“humeral surgical neck fracture”
“extra articular humeral fracture”
“intra articular humeral fracture”
“humeral metaphyseal fracture”
“Holstein—Lewis fracture”
“humeral shaft fracture”

“humerus fracture”

“epicondylar humeral fracture”
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