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Key statement

Research question

The objective of this investigation is to assess the benefit of independent use of an active motion
device, also called controlled active motion (CAM) device, in adult patients with conservatively or
surgically treated ankle fracture in comparison with standard care without the independent use of
an active motion device with regard to patient-relevant outcomes.

Conclusion

For the independent use of CAM devices following surgical therapy, 1 study was found, comparing
postoperative treatment with CAM devices versus postoperative treatment without CAM device.
The study population was small, and the study had methodological flaws. However, for the
outcomes of foot pain, foot function, other complaints (Visual Analogue Scale Foot and Ankle,
VAS FA), full weight-bearing, regaining fitness to work, and health-related quality of life (physical
component summary [Short Form (SF)-12]), a hint of benefit of additional mobilization via the
independent use of a CAM device in comparison with standard care without CAM device was
consistently found.

With regard to the range of motion (ROM) outcomes, health-related quality of life (mental
component summary [SF-12]), adverse events, and revision surgery, there was no hint of benefit or
harm of the independent use of a CAM device in comparison with standard treatment without CAM
device.

No data were available for the outcomes of activities of daily living, dependence on help from
others, or participation in professional and social life.

Overall, for independent use by adult patients following a surgically treated ankle fracture, a hint of
benefit of additional mobilization via CAM device was found in comparison with standard
treatment without CAM device.

No studies were found on additional mobilization through the independent use of a CAM device in
patients with conservatively treated ankle fracture. For the subpopulation of conservatively treated
adult patients who are allowed partial loading, the results are deemed transferable, and a hint of
benefit of a CAM device is found in comparison with standard treatment without CAM device.

Due to the weak evidence on which the benefit assessment is based, conducting a confirmatory
randomized controlled trial (RCT) should be considered in the present indication. This RCT should
include both adult patients with surgically treated ankle fracture and those with conservatively
treated ankle fracture which can be (at least) partially loaded.

For adult patients with conservatively treated ankle fracture who are not allowed partial loading of
the joint, the independent use of a CAM device seems inadequately indicated and difficult to
implement. Hence, the result cannot be transferred to this subpopulation. For these patients, no hint
of benefit nor the potential of a required treatment alternative was found.
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1 Background

An ankle fracture is an injury of the talocrural joint, which is formed by the tibia, fibula, and
talus. The tibia and fibula are elastically connected by the ligamentous structures of the
syndesmosis to form the ankle mortise [1-4]. Additional central structures stabilizing the
talocrural joint are the lateral and medial ligaments [4,5].

An ankle fracture typically involves at least a fracture of the lateral malleolus [6]. Depending
on the fracture location, the Danis-Weber classification distinguishes between type A, type B,
and type C injuries [5,7,8]. Fracture of the lateral malleolus distal to the syndesmosis is a type A
injury with intact syndesmotic stability [9]. A type B injury involves fracture at the level of the
syndesmosis. In this fracture type, the syndesmosis complex is usually injured but not
necessarily unstable [5]. Lateral malleolus fractures proximal to the syndesmosis are considered
type C injuries with unstable syndesmosis. Fracture of the lateral malleolus can be associated
with additional bone and ligament injuries [6], the assessment of which is relevant for
estimating the extent of the overall injury [9]. The Working Group for Osteosynthesis
Classification [10] has supplemented the Danis-Weber classification by subgroups formed on
the basis of the severity of concomitant injuries. These subgroups allow, for instance, breaking
down Danis-Weber type B fractures into stable fracture types (B1; isolated lateral malleolar
fracture) versus unstable fracture types (B2; including fracture of the medial malleolus) [5].
Another system, developed by Lauge-Hansen [11], classifies fractures based on the mechanism
of injury.

In 90 000 patients with ankle fracture who were identified in a Swedish registry analysis of the
years 1987 through 2004, the annual incidence rate was 71 per 100 000 person-years [4,12]. A
frequently quoted analysis from 1987 reports an incidence of 187 per 100 000 person-years in
the city of Rochester, Minnesota [13]. In Germany, about 64 000 inpatient treatments were
administered due to ankle fractures in 2018 [14], equalling 77 per 100 000 inhabitants. The
mean age of these patients was 56 years. Among young adults, men had a higher incidence than
women. The ratio reversed from an age of about 45 years. In the year 2018, women were more
commonly affected by ankle fractures, accounting for about 61% of patients.

In more than 8 of 10 cases, ankle fractures result from a dislocation mechanism secondary to a
fall or misstep [5,15] — which often occurs during exercise [16]. About every 10™ ankle fracture
results from deceleration trauma in traffic accidents. Direct force causes less than 5% of ankle
fractures [5,15].

The treatment of ankle fractures depends on the fracture type and classification. Conservative
treatment is chosen if surgery is contraindicated as well as for closed, non-dislocated fractures
without syndesmosis rupture. All other fractures are typically surgically treated, with the goal
of achieving anatomically exact reconstruction of osseous and ligamentous structures [6,17,18].
Generally, all types of treatment aim to maximize joint function and minimize the risk of
posttraumatic osteoarthritis [19]. The subsequent treatment following conservative or surgical
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treatment pursues the same goal. Little evidence is available on optimal subsequent treatment
[4,19-23]. In the German context, a surgically treated ankle fracture is typically immobilized
for 6 weeks using a cast or orthotic device, but early targeted active and passive mobilization
can be started during this period [9]. Goost et al. report that “most patients need early
postoperative functional treatment with physiotherapeutic guidance to improve joint function
and proprioception and to promote the regression of swelling (lymph drainage)” [4, p. 385].
Following 6 weeks of partial weight bearing, a follow-up X-ray, and removal of any positional
screws, weight bearing is incrementally increased so that, as a rule, “full weight bearing and
full participation in work and recreational sports are possible 12—16 weeks after the injury” [4,
p. 385].

Patients with conservatively treated type A ankle fractures, in contrast, can be treated “in a
stabilizing ankle orthosis for early function with pain-adapted full weight-bearing. All fractures
that are not of type A should be treated in a so-called walker or vacuum shoe. (...) Over a period
of six weeks, the patient should be mobilized in a walker for pain-adapted full weight-bearing”
[4, p. 381]. Immobilization might be indicated in the beginning, for instance until soft tissue
swelling has regressed [5,18]. In geriatric or multimorbid patients who are treated
conservatively due to the high risk posed by surgery, the risk of malunion is accepted, and the
joint is generally immobilized using an orthotic device [4].

Controlled active motion (CAM) devices, which are the experimental intervention investigated
in this report, are intended for use in the early postoperative treatment phase as additional
mobilization which can be carried out independently by patients at their homes. CAM devices
are pedalling devices which, depending on the manufacturer, include either both legs or only
the surgically treated leg in the mobilization exercise. They allow only guided motion, and the
training follows the physiotherapy principle of mobilization and closed kinetic chain exercise
since the foot is fixed in place in the CAM device.

Institute for Quality and Efficiency in Health Care (IQWiG) -2-
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2 Research question

The objective of this investigation is to assess the benefit of independent use of an active motion
device in adult patients with conservatively or surgically treated ankle fracture in comparison
with standard care without the independent use of an active motion device with regard to
patient-relevant outcomes.
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3 Methods

The target population of the benefit assessment is adult patients with conservatively or
surgically treated ankle fracture. The experimental intervention is independent use of an active
motion device. The comparator intervention is standard care without independent use of an
active motion device.

The investigation examined the following patient-relevant outcomes:

*  Morbidity, particularly:
o physical functioning (e.g. full loading of the ankle joint, range of motion)
o Activities of daily living and dependence on help from others

= Health-related quality of life, including:
o participation in professional and social life

=  Adverse events

Randomized controlled trials (RCTs) were to be primarily included in the benefit assessment.
If the available RCT-based evidence was insufficient for a benefit assessment, quasi-
randomized comparative studies and prospective comparative cohort studies were to be
included as well. There were no restrictions regarding the study duration.

In parallel to the preparation of the report plan, a search for systematic reviews was conducted
in the MEDLINE database (which includes the Cochrane Database of Systematic Reviews) and
the Heath Technology Assessment (HTA) database as well as on the websites of the National
Institute for Health and Care Excellence (NICE) and the Agency for Healthcare Research and
Quality (AHRQ).

It was ascertained whether at least 1 high quality, current systematic review existed whose
information retrieval was a suitable basis for the assessment.

When such a high-quality, current, systematic review was available, a supplementary search
was performed as a 2" step for studies covering the time period not covered by the systematic
review(s). Otherwise, the search for studies was carried out without restricting the time period.

The systematic search for studies was conducted in the databases MEDLINE, Embase, and
Cochrane Central Register of Controlled Trials.

The following sources of information and search techniques were additionally used: trial
registries, manufacturer queries, documents sent by the Federal Joint Committee (Gemeinsamer
Bundesausschuss, G-BA), documents made available from hearing procedures, and author
queries.

Institute for Quality and Efficiency in Health Care (IQWiG) -4 -
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Relevant studies were selected by 2 persons independently from one another. Any discrepancies
were resolved by discussion between them. Data were extracted into standardized tables. To
assess the qualitative certainty of results, outcome-specific and study-level criteria for the risk
of bias were assessed, and the risk of bias was rated as high or low in each case. The results of
the individual studies were organized according to outcomes and described.

In addition to the comparison of the individual studies’ results, metaanalyses and sensitivity
analyses were to be conducted and effect modifiers investigated, provided that the
methodological prerequisites had been met.

For each outcome, a conclusion was drawn on the evidence for (greater) benefit and (greater)
harm, with 4 levels of certainty of conclusions: proof (highest certainty of conclusions),
indication (moderate certainty of conclusions), hint (lowest certainty of conclusions), or neither
of the above 3. The latter is the case if no data are available or the available data do not permit
classification into one of the 3 other categories. In that case, the conclusion “There is no hint of
(greater) benefit or (greater) harm” was drawn.

Subsequently, an assessment of benefit and harm was carried out across outcomes. If it was not
possible to derive any hint of (greater) benefit or (greater) harm, a conclusion was to be drawn
on the basis of current knowledge about the potential of the treatment method, and the key
points of a possible government co-sponsored study were to be specified.

For the outcome category of morbidity, data were available from 7 different
operationalizations, including 4 questionnaires, of which only 1 was taken into account in the
assessment, as justified below. The 4 questionnaires substantially overlapped in content;
therefore, it was necessary to address the issue of multiplicity. For 2 of the 4 questionnaires, no
validation publications were found, resulting in wunclear instrument validity. These
questionnaires were disregarded in this assessment. From among the 2 questionnaires deemed
valid, the Visual Analogue Scale Foot and Ankle (VAS FA) according to Richter was selected.
This decision was based on 2 aspects: Firstly, the other questionnaire, i.e., the American
Orthopedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot Scale, includes range of motion
(ROM), which was also reported separately in the study included for the benefit assessment.
Hence, presenting both the AOFAS Ankle Hindfoot Scale and ROM would have been
associated with multiplicity issues. Secondly, results for both the total score and the subscales
of pain, functionality, and other complaints were available for the VAS FA. In addition to its
suitability for assessing benefit on the basis of a total score, this questionnaire therefore offered
information about the dimensions from which potential effects might come. The data from the
AOFAS Ankle Hindfoot Scale were checked for general consistency with those from the
VAS FA, and it was determined whether they would generally result in the same evidence. This
was the case; in other words, the use of a different or additional questionnaire would not have
altered the result of the derivation of evidence.
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4 Results

4.1 Results of the information retrieval

No systematic reviews were rated as being current and of high quality and included for the
identification of primary studies.

The information retrieval yielded 1 RCT relevant for the research question. This applied to the
research question on the independent use of the active motion device following a surgically
treated ankle fracture. No studies were found to answer the research question on the
independent use of active controlled motion devices in patients with conservatively treated
ankle fracture. No planned or ongoing studies were found.

The search strategies for bibliographic databases and trial registries are found in the appendix.
The most recent search was conducted on 4 March 2021.

Table 1: Study pool of the benefit assessment

Study Available documents
Full publication (in |Registry entry / Clinical study report | Other documents
professional results report from |from manufacturer
journals) the study registries |documents (not
publicly accessible)
Ataya 2015 Yes [24] Yes [25] / no No Yes [26]

4.2 Characteristics of the study included in the assessment

The Ataya 2015 study [26] was conducted from September 2011 through July 2013 at 1 study
centre in Germany. A total of 50 adult patients with surgically treated type B or type C ankle
fracture were randomized to either a postoperative treatment arm with physiotherapy and an
additional CAM device or a postoperative treatment arm with physiotherapy alone. In both
postoperative treatment arms, physiotherapy started on the first postoperative day, with a daily
treatment of 20 minutes during hospitalization. After discharge, both postoperative treatment
arms received 20 minutes of physiotherapy 2 to 3 times a week for a period of 6 weeks. In the
intervention arm, the CAM device was used additionally, starting on the 2™ to 5® postoperative
day. A physiotherapist educated patients in the usage of the CAM device. Afterwards, patients
were to independently use the CAM device for training about 30 minutes daily for 6 weeks.
Patients in both postoperative treatment arms were allowed to wear an orthotic device
postoperatively. The study populations of the two groups were essentially comparable. The
follow-up observation duration was 12 weeks.

4.3 Overview of patient-relevant outcomes

Data on patient-relevant outcomes were extracted from 1 study. Table 2 presents an overview
of the data on patient-relevant outcomes from the included studies. For the outcome category
of morbidity, the benefit assessment used results on the outcome of “foot pain, foot function,
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Extract of final report N20-05 Version 1.0
Independent use of CAM devices after ankle fracture 8 October 2021

and other complaints” (VAS FA) as well as separately reported results on ROM, full weight
bearing, and regaining fitness to work. Further, the study reported data on the outcome of
health-related quality of life — surveyed using the Short Form (SF-12) physical and mental
component summary — as well as on the outcomes of adverse events (AEs) and reoperation;
these data were usable for the benefit assessment. No data were available for the outcomes of
activities of daily living, dependence on help from others, and participation in professional and
social life.

Table 2: Matrix of patient-relevant outcomes

Study Outcomes
Morbidity QoL AEs
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e: Data were reported and were usable.

—: - Either no data were reported (no further information) or the outcome was not surveyed.

a: For the outcome of full weight bearing of the ankle joint, 2 operationalizations were available: “clinical
follow-up after 6 weeks” and “weight-bearing log for surveying time until full weight bearing.” The results
of the 2" operationalization were unusable because fewer than 70% of patients filled out the weight-bearing
log.

b: This outcome was not separately surveyed and reported. The VAS FA questionnaire also includes activities
of daily living; therefore, this outcome was taken into account as part of the outcome of foot pain, foot
function, and other complaints (VAS FA).

AE: adverse event; QoL: health-related quality of life; ROM: range of motion; SF-12: Health Survey Short
Form 12; VAS FA: Visual Analogue Scale Foot and Ankle according to Richter

4.4 Assessment of the risk of bias of results

The risk of bias of the study was rated as high across outcomes. This was due to the fact that
both random sequence generation and group allocation concealment were inadequately
described. However, the comparability of both treatment groups’ characteristics at baseline (see
Section A3.2.1, Table 13 of the full report) gives no reason to question the randomization of
study participants. In addition, there was no blinding. It is also unclear whether all outcomes
were predefined. Further, study registry entries were surveyed retrospectively.

The high risk of bias on the study level directly affected the risk of bias on the outcome level;
therefore, the latter was not assessed any further. However, an additional examination was
carried out regarding one relevant aspect: Simply taking analgesics can result in freedom from
pain. Hence, taking analgesics would materially affect the reported patient-relevant outcomes.
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To rule out this potential cointervention bias, an author query on analgesics use was sent
(Section A3.1.2.2.4 of the full report). On the basis of the authors’ answers (Chapter A7 of the
full report), cointervention bias seems unlikely.

4.5 Results on patient-relevant outcomes
4.5.1 Results on morbidity
4.5.1.1 Results on foot pain, foot function, other complaints (VAS FA)

For the outcome of “foot pain, foot function, other complaints”, as surveyed with the VAS FA
questionnaire, results on the scale’s total score as well as on the subscales of pain, function, and
other complaints were reported, with the latter surveying, e.g. limitations in everyday life. Since
the subscales are part of the total score, only the results of the total score were used to derive
evidence.

A statistically significant difference in favour of the CAM device was found after 6 weeks and
after 12 weeks (6 weeks: mean difference (MD) 15.37: 95% confidence interval (CI): [8.28;
22.46]; p <0.001; 12 weeks: MD: 16.32: 95% CI: [7.13; 25.51]; p < 0.001),

For both time points, an effect was found in favour of the CAM device (6 weeks: Hedges’ g:
1.24, 95% CI1[0.62; 1.86]; 12 weeks: Hedges’ g 1.06; 95% CI [0.43; 1.70]), whose 95% CI for
Hedges’ g was completely above the irrelevance threshold (0.2).

These effects resulted from all 3 subscales of pain, function, and other complaints because for
each of the 3, a statistically significant difference in favour of the CAM device was found at
both time points. Only the pain subscale showed no statistically significant difference after
6 weeks.

For the outcome of “foot pain, foot function, other complaints (VAS FA)”, this results in a hint
of benefit of the CAM device in comparison with standard care without CAM device.

The data from the AOFAS Ankle Hindfoot Scale were checked for general consistency with
those from the VAS FA, and it was determined whether they would generally result in the same
evidence. This was the case, i.e., the use of a different or additional questionnaire would not
have altered the result of the derivation of evidence.

4.5.1.2 Results on ROM

The included study surveyed the outcome of ROM separately for the ankle (talocrural) joint
and subtalar joint using the neutral-zero method. It measured joint ROM in degrees separately
for the ankle and subtalar joints. ROM is examined from a defined neutral starting position for
motion toward or away from the body. In this case, dorsiflexion and plantarflexion (ankle joint)
and pronation and supination, eversion and inversion (subtalar joint) were investigated.
However, the publication presents only the total ROM for each ankle; as a result, it is impossible
to tell, for instance, by how many degrees dorsiflexion changed after the intervention.
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The publication reports the difference in mean between the healthy and the injured side for each
treatment group. Since no information is available on the variance in the individual patients’
differences between the healthy and injured sides, it is unclear whether and, if so, how, the
dependencies between the sides have been taken into account in the authors’ calculations.
Hence, it was impossible to reproduce the calculations in the study.

Since this is an RCT and the two treatment groups can therefore be assumed to be structurally
equivalent, it was possible to disregard the healthy side in this assessment. Consequently,
calculations by the Institute for Quality and Efficiency in Health Care (IQWiG) were based
exclusively on the ROM of the injured ankles after 6 weeks and after 12 weeks. A positive
difference suggests an advantage of the CAM device.

For the subtalar joint ROM, IQWiG calculations showed no statistically significant difference
after 6 weeks or after 12 weeks. For 12 weeks, the publication reported a statistically significant
difference, but, as described above, this calculation is not reproducible.

For the ankle joint, IQWiG calculations (and the publication) showed a statistically significant
difference in favour of the CAM device after 6 weeks (MD: 7.71; 95% CI: [2.05; 13.37];
p =0.009). Since the publication presented the results for dorsiflexion and plantarflexion
jointly, it cannot be ruled out that the difference of 7.71 degrees might have been an irrelevant
difference. For normal ambulation, for instance, it is critical for a patient to achieve a
dorsiflexion of at least 10° [27,28]. Consequently, it was not possible to assess the patient
relevance of this result. After 12 weeks, IQWiG calculations (and the publication) no longer
showed any statistically significant difference between the two treatment groups.

For the outcome of ROM, there is consequently no hint of benefit or harm of a CAM device.

4.5.1.3 Results on full weight bearing

The outcome of full weight bearing is defined as the ability to apply the entire body weight to
the affected ankle, provided doing so does not cause pain. The study used 2 operationalizations
on this outcome: “clinical follow-up after 6 weeks”, which determines whether the affected
ankle can be loaded with the full body weight, and “weight-bearing log for surveying time until
full weight bearing.” The results of the 2" operationalization were unusable because fewer than
70% of patients filled out the weight-bearing log. For the operationalization “clinical follow-up
after 6 weeks”, there was a statistically significant difference in favour of the CAM device
(odds ratio: 9.31; 95% CI: [1.78; 48.72]; p = 0.004).

For the outcome of full weight bearing, this results in a hint of benefit of the CAM device in
comparison with standard care without CAM device.

Institute for Quality and Efficiency in Health Care (IQWiG) -9-



Extract of final report N20-05 Version 1.0

Independent use of CAM devices after ankle fracture 8 October 2021

4.5.1.4 Results on activities of daily living

This outcome was not separately surveyed and reported. The VAS FA questionnaire also
includes activities of daily living; therefore, this outcome was taken into account as part of the
outcome of foot pain, foot function, other complaints (VAS FA) (see Section 4.5.1.1).

4.5.1.5 Results on dependence on help from others

The included study did not report any results on this outcome.

4.5.1.6 Results on regaining fitness to work

The outcome of regaining fitness to work was operationalized by documenting the time in
weeks until the patient was able to regaining fitness to work. This was measured for the
subpopulation of patients who were in an employment relationship at the time of the study
(CAM device group: 16 patients [64%]; comparator group: 14 patients [58%], with analysis
data being available for 12 of them [50%]). The outcome was not surveyed in patients who
reported their status as retiree, pensioner, student, or unemployed.

Due to the small number of cases in this limited study population, it cannot be ruled out that the
occupations and the associated amount of physical activity might have substantially influenced
the time to regaining fitness to work in the present indication of ankle fracture. To estimate this
potentially biasing effect on the result, the occupational titles for both groups were requested
via author query. The authors’ response with the occupational titles is found in Chapter A7,
Table 24 of the full report. The data made available did not show any major differences
regarding the amount of physical activity between the treatment groups; therefore, the results
were included in the benefit assessment.

For the outcome of regaining fitness to work, a statistically significant difference in favour of
the CAM device was found (MD: -4.14; 95% CI [-7.64; -0.64]; p = 0.022).

For the limited population of working patients, this results in a benefit of the CAM device
regarding the outcome of regaining fitness to work.

4.5.2 Results on health-related quality of life
4.5.2.1 Results on the physical and mental component summary (SF-12)

For the outcome of health-related quality of life, the physical and mental component summary
of the Health Survey Short Form 12 (SF-12) after 6 and 12 weeks was used. For the mental
component summary (SF-12), no statistically significant differences were found after 6 weeks
or after 12 weeks. For the physical component summary (SF-12), in contrast, statistically
significant differences in favour of the CAM device were found after both 6 weeks and
12 weeks (6 weeks: MD: 4.91; 95% CI: [0.86; 8.96]; p=0.019; 12 weeks: MD: 10.38;
95% CI: [4.72; 16.04]; p<0.001). For the 6-week time point, the CI overlapped the
0.2 threshold for the standardized effect (Hedges’ g: 0.69; 95% CI: [0.11; 1.28]), so that the
effect strength cannot be reliably delimited from the irrelevant range. For the 12-week cutoff
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point, an effect in favour of the CAM device was found (Hedges’ g: 1.10; 95% CI: [0.43; 1.73])
since the 95% CI for Hedges’ g was completely above the irrelevance threshold (0.2).

For the physical component summary (SF-12), this results in a hint of benefit of a CAM device.
For the mental component summary (SF-12), in contrast, there is no hint of benefit or harm of
the CAM device in comparison with standard care without CAM device.

4.5.2.2 Results on participation in professional and social life

The included study did not report any results on these outcomes.

4.5.3 Results on adverse events
4.5.3.1 Results on adverse events

The Ataya 2015 study reported AEs. It was found that both in the intervention group and in the
comparator group, 1 patient experienced failure of the osteosynthesis material in the form of
screw loosening. In addition, 1 patient in the intervention group and 2 patients in the comparator
group had an infection.

Since AEs were very rare in both treatment groups, the 95% CIs for the relative effect were
correspondingly imprecise.

4.5.3.2 Results on revision surgery

One patient in the intervention group and 2 patients in the comparator group had revision

surgery.

Since revision surgery rates were very low in both treatment groups, the 95% Cls for relative
effect were correspondingly imprecise.
4.6 Overall evaluation of results

Evidence map

Table 3 below shows the evidence map regarding patient-relevant outcomes.
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Table 3: Evidence map regarding patient-relevant outcomes
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2 Hint of benefit of CAM device in comparison with standard therapy without CAM device.

< no hint

(©): no hint; the 95% confidence interval for relative effect is so imprecise that neither halving nor doubling of
effect can be ruled out

-: no data reported

a: This outcome was not separately surveyed and reported. The VAS FA questionnaire also includes activities
of daily living; therefore, this outcome was taken into account as part of the outcome of foot pain, foot
function, other complaints (VAS FA).

b: For the subpopulation of working patients.

AE: adverse event; CAM: controlled active motion; QoL: health-related quality of life; ROM: range of motion;
SF-12: Health Survey Short Form 12; VAS FA: Visual Analogue Scale Foot and Ankle according to Richter

Assessment of the volume of unpublished data

No relevant study without reported results has been found (see Section A3.1.4 of the full report).
Therefore, this aspect did not reduce the certainty of results in the present benefit assessment.

Weighing of benefits versus harm

For the independent use of a CAM device following a surgically treated ankle fracture, a hint
of benefit was derived for each of the outcomes of foot pain, foot function, other complaints
(VAS FA), full weight bearing, regaining fitness to work, and health-related quality of life
(physical component summary [SF-12]). Harm events as in AEs were rare. Independent use of
additional mobilization using a CAM device did not result in more frequent screw loosening of
the osteosynthesis material, infections, or reoperation when compared to the control group. The
study population was small, and the study had methodological flaws. However, consistent
effects in favour of the intervention to be investigated were found across multiple outcomes.
Overall, therefore, a hint of benefit of additional mobilization via the independent use of a CAM
device is derived in comparison with standard care without CAM device following the surgical
treatment of an ankle fracture.
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Transferability of results to the therapy of conservatively treated ankle fractures

Irrespective of the type of treatment — surgical or conservative — the top priority after an ankle
fracture is to optimize joint function and minimize the risk of posttraumatic osteoarthritis ([19];
see Chapter 1). Postoperative care likewise pursues this goal through early functional
mobilization of the affected joint. Following fractures which are typically not indicated for
surgery (e.g. type A fractures), for instance, “pain-adapted full weight bearing” [4] in a
stabilizing ankle orthosis is recommended as part of early functional mobilization. Following
surgical fracture treatment, immobilization as well as early targeted active and passive
mobilization are recommended ([9]; see Chapter 1). Irrespective of the treatment, the fracture
morphology requires that during loading, maximum joint motion is prevented. The foot should
perform neither maximum dorsiflexion nor maximum plantarflexion. Supination of the subtalar
joint should be avoided as well. If at least partial weight bearing is possible after an ankle
fracture and hence there is some stability under load, there is no reason not to perform additional
mobilization with a CAM device. After all, fixation of the feet in the CAM device prevents any
maximum movements of the ankle.

No data were available on patients with conservatively treated ankle fracture. The included
study, Ataya 2015, investigated only patients with surgically treated ankle fracture. A key
inclusion criterion for all patients of this study was partial weight bearing being possible for at
least 6 weeks (see Table 12 of the full report). Some patients with conservatively treated ankle
fracture do meet this criterion. As discussed above, there are no reasons precluding these
patients from performing additional mobilization using a CAM device. This subpopulation with
a (at least) partially loadable, conservatively treated ankle joint can be reasonably deemed
sufficiently similar to the included study’s surgically treated population. Hence, the results
appear transferable in this regard, resulting in a hint of benefit of the CAM device in comparison
with standard care without CAM device.

The situation differs for the subpopulation of patients whose ankle joint is conservatively
treated but unsuitable for partial weight bearing. In clinical experience, this is the case in a very
small percentage of ankle fracture patients. In these patients, surgery is foregone exclusively
due to the high surgical risk (e.g. due to multimorbidity); the joint is then immobilized using an
orthesis and healing in imperfect position is accepted [4,23]. In such cases, the joint can be
expected to tolerate little to no loading. For this population, independent use of a CAM device
might not be indicated and would be difficult to implement. Therefore, the results are not
transferable to this subpopulation because it substantially differs from the population of the
included study. For these patients, there is consequently no hint of benefit. Furthermore, due to
the above-described reservations with regard to the independent use of the CAM device, this
subpopulation of patients with conservatively treated ankle fractures which cannot be (partially)
loaded, the Institute does not recognize any “potential of a required treatment alternative”.
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5 Classification of the assessment result

Overall, across outcomes, the present benefit assessment derived a hint of benefit of additional
mobilization therapy via the independent use of a CAM device in comparison with standard
care without CAM device for adult patients with surgically treated ankle fracture. The same
applies to the subpopulation of conservatively treated adult patients who can tolerate (at least)
partial loading. Function-related effects were found which were clearly above the irrelevance
threshold. However, this hint is based on very weak evidence since only 1 small study with
methodological flaws was available for inclusion in the benefit assessment. Before inclusion of
this method as a statutory health insurance service, therefore, conducting a confirmatory RCT
should be considered in the present common and non-life-threatening indication (see
Chapter 1). Such a study could be based on the key parameters of the study included in this
assessment, but in addition to patients with surgically treated ankle fractures, it should include
patients with conservatively treated ankle fractures which can be partially loaded. Unlike the
present study, such a study should ensure adequate sample size planning and transparent
reporting of the conduct of the RCT.
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6 Conclusion

For the independent use of CAM devices following surgical therapy, 1 study was found,
comparing postoperative treatment with CAM devices versus postoperative treatment without
CAM device. The study population was small, and the study had methodological flaws.
However, for the outcomes of foot pain, foot function, other complaints (VAS FA), full weight-
bearing, regaining fitness to work, and health-related quality of life (physical component
summary [SF-12]), a hint of benefit of additional mobilization via the independent use of a
CAM device in comparison with standard care without CAM device was consistently found.

With regard to the outcomes of ROM, health-related quality of life (mental component
summary [SF-12]), AEs, and revision surgery, there was no hint of benefit or harm of the
independent use of a CAM device in comparison with standard treatment without CAM device.

No data were available for the outcomes of activities of daily living, dependence on help from
others, or participation in professional and social life.

Overall, for independent use by adult patients following a surgically treated ankle fracture, a
hint of benefit of additional mobilization via CAM device was found in comparison with
standard treatment without CAM device.

No studies were found on additional mobilization through the independent use of a CAM device
in patients with conservatively treated ankle fracture. For the subpopulation of conservatively
treated adult patients who are allowed partial loading, the results are deemed transferable, and
a hint of benefit of a CAM device is found in comparison with standard treatment without CAM
device.

Due to the weak evidence on which the benefit assessment is based, conducting a confirmatory
RCT should be considered in the present indication. This RCT should include both adult
patients with surgically treated ankle fracture and those with conservatively treated ankle
fracture which can be (at least) partially loaded.

For adult patients with conservatively treated ankle fracture who are not allowed partial loading
of the joint, the independent use of a CAM device seems inadequately indicated and difficult
to implement. Hence, the result cannot be transferred to this subpopulation. For these patients,
no hint of benefit nor the potential of a required treatment alternative was found.
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Appendix A — Search strategies
A.1 — Searches in bibliographic databases
Search for systematic reviews
1. MEDLINE
Search interface: Ovid
= Ovid MEDLINE(R) ALL 1946 to August 31, 2020
The following filters were adopted:
= Systematic review: Wong [29] — High specificity strategy
# Searches
1 Ankle Fractures/
2 ((ankle or malleolar) adj3 fracture*).ti,ab.
3 or/1-2
4 Cochrane database of systematic reviews.jn.
5 (search or MEDLINE or systematic review).tw.
6 meta analysis.pt.
7 or/4-6
8 7 not (exp animals/ not humans.sh.)
9 and/3,8
10 9 and (english or german).lg.
11 ../ 10 yr=2010-Current
2. Health Technology Assessment Database
Search interface: INAHTA
# Searches
1 "Ankle Fractures"[mh]
2 (ankle OR malleolar ) AND (fracture*)
3 #2 OR #1
4 (#3) FROM 2010 TO 2020
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Search for primary studies

1. MEDLINE

Search interface: Ovid

* Ovid MEDLINE(R) 1946 to February Week 4 2021

* Ovid MEDLINE(R) Daily Update March 03, 2021

= Ovid MEDLINE(R) Epub Ahead of Print and In-Process, In-Data-Review & Other Non-
Indexed Citations March 03, 2021

Searches

Ankle Injuries/ or Ankle Fractures/

((ankle or malleolar or bimalleolar or trimalleolar) adj3 fracture*).ti,ab.
or/1-2

Motion Therapy, Continuous Passive/

Proprioception/ph

(active* adj3 motion*).ti,ab.
or/4-6
and/3,7

8 not (exp animals/ not humans.sh.)

O |0 | Q[N ||~ |W| N | —=|F

—_
(=]

9 not (comment or editorial).pt.

—_—
[

10 and (english or german).lg.

2. Embase
Search interface: Ovid
=  Embase 1974 to 2021 March 03

Searches

exp ankle injury/

((ankle or malleolar or bimalleolar or trimalleolar) adj3 fracture®*).ti,ab.
or/1-2

Proprioception/

(active adj3 motion).ti,ab.
or/4-5
and/3,6

7 not medline.cr.

O |0 | ||| |W|N|—|FH

8 not (Conference Abstract or Conference Review or Editorial).pt.

—_
(=]

9 and (english or german).lg.
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3. The Cochrane Library
Search interface: Wiley
»  (Cochrane Central Register of Controlled Trials Issue 3 of 12, March 2021

# Searches

#1 [mh *"Ankle Injuries"] or [mh *"Ankle Fractures"]

#2 ((ankle or malleolar or bimalleolar or trimalleolar) NEAR/3 fracture*):ti,ab
#3 #1 or #2

#4 [mh ~"Motion Therapy, Continuous Passive"]

#5 [mh ~"Proprioception"]

#6 (active* NEAR/3 motion*):ti,ab

#7 #4 or #5 or #6

#8 #3 and #7 in Trials

#9 #8 not (*clinicaltrials*gov* OR *who*trialsearch®* OR *clinicaltrialsregister*eu* OR *anzctr*org*au*
OR *trialregister*nl* OR *irct*ir* OR *isrctn*org* OR *controlled-trials*com™* OR *drks*de*):so

A.2 — Searches in study registries

1. ClinicalTrials.gov
Provider: U.S. National Institutes of Health
= URL: http://www.clinicaltrials.gov

= Type of search: Advanced Search

= Search strategy

( ankle OR malleolar ) AND ( fracture OR fractures ) AND active AND motion

2. International Clinical Trials Registry Platform Search Portal
Provider: World Health Organization
=  URL: http://apps.who.int/trialsearch

= Type of search: Standard Search

=  Search strategy

ankle AND fracture AND activ* OR malleolar AND fracture AND activ* OR ankle AND fractures AND activ* OR
malleolar AND fractures AND activ*
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