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Relative motion flexion following zone I-Ill flexor tendon repair:
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Abstract

We reviewed the existing literature to explore the rationale for using relative motion
flexion orthoses as an early active mobilization strategy for patients after zone I-ll flexor
tendon repairs. Positioning the affected finger(s) in relatively more
metacarpophalangeal joint flexion is hypothesized to reduce the tension through the
repaired flexor digitorum profundus by the quadriga effect. It is also hypothesized that
altered patterns of co-contraction and co-inhibition may further reduce flexor digitorum

profundus tension, and confer protection to flexor digitorum superficialis.

We report published outcomes of the clinical use of relative motion flexion orthoses
with early active motion, implemented as the primary rehabilitation approach after
zone |-l flexor digitorum repairs. We also discuss our own experience of using this
rehabilitation strategy, and share routinely collected data from our practice. We explore
orthosis fabrication, rehabilitation exercises and functional hand use. Finally, we
conclude by highlighting key areas for future research and describe a current pragmatic

randomized controlled trial.
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Introduction

The concept of relative motion has gained wide acceptance and popularity, particularly
through the use of the relative motion extension (RME) orthosis for the management of
extensor tendon injuries (1-7). More recently, relative motion flexion (RMF) orthoses
have been reported as a potential rehabilitation strategy for patients following zone I-llI

flexor tendon repair (8—10).

Many rehabilitation approaches have been described in the management of flexor
tendon repairs, however, there is currently insufficient high-quality evidence to support
any single approach over another (11). What has been agreed is that early active
mobilization strategies are associated with better clinical outcomes compared with
passive mobilization (11). Relative motion orthoses offer the opportunity for earlier
functional use of the hand during flexor tendon rehabilitation(4), which could, in theory,

aid faster recovery and earlier return to work.

The concept of relative motion can be applied to tendons that share a common muscle
belly, namely, extensor digitorum communis (EDC) and flexor digitorum profundus (FDP)
(12). The central premise is that by using differential positioning of the
metacarpophalangeal (MCP) joints, tendon excursion can be reduced to off-load the
repaired or injured tendon (7,12). Positioning the MCP joint in relatively greater

extension compared to the other MCP joints reduces the excursion of the EDC tendon to
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that digit (13). Similarly, positioning the MCP joint in relatively more flexion theoretically

reduces the excursion of the FDP tendon for that digit (14).

Relative motion orthoses are typically fabricated using a customized finger-based design
and require three elements: (i) the MCP joints of the affected finger(s) are held in
greater extension or flexion than the unaffected fingers; (ii) the orthosis is used to
deliver early active motion; and (iii) the position of relative MCP joint flexion or

extension must be maintained throughout a wide arc of finger movement (12).

This article explores how the relative motion orthosis and early active mobilization
approach has been applied to the management of flexor tendon injuries, including the
anatomical and kinesiological rationale. We also discuss the clinical and functional
outcomes reported in the existing literature and from our own practice. Finally, we

highlight areas for future research.

Relative motion flexion orthosis design and reasoning

The RME orthosis, uses a customized 3-4 finger-based design fabricated around the
proximal phalanges (5-7,15). This pattern has been reversed for the RMF orthosis (8)
(Figures 1 and 2). As discussed above, the application of the relative motion principle to

flexor tendon rehabilitation requires the MCP joint of the repaired digits to be
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positioned in more flexion than the unaffected digits. This relative position needs to be

maintained throughout range with early active mobilization.

Figure 1. Relative motion flexion orthosis on a patient with a ring finger zone Il flexor
digitorum profundus repair

Images — Katie Horton, Pulvertaft Hand Centre, UK.
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Figure 2. Example of a relative motion flexion orthosis for the middle finger

Image — Lisa Newington, Guy’s and St Thomas’ NHS Foundation Trust, UK

The primary kinesiological reasoning for these requirements is one of tension
transference exploiting the quadriga effect (7). As the four FDP tendons share a
common muscle belly, the position of relative MCP joint flexion limits active tension
through the repaired tendon during composite finger flexion. The position of relative
flexion also limits tendon excursion during composite extension, reducing passive
tension through the repaired tendon (14). An assessment of intact and repaired FDP
tendons in a cadaver model found that the RMF orthosis reduced tendon elongation in

the involved digit and reduced gapping at the repair site (14).
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An additional kinesiological rationale for using an RMF orthosis after flexor tendon
repair is that it confers a biomechanical advantage for interphalangeal (IP) joint
extension (16). The RMF orthosis optimizes the position of the intrinsic muscles and EDC
to act on IP joint extension (12). This is similar to the exercise comprising active IP joint
extension while positioned in MCP joint flexion, which is a common component of other
early active flexor tendon rehabilitation approaches (17,18). Preventing the
development of IP joint fixed flexion deformities is an important element of
rehabilitation after flexor tendon repair. Anecdotally this is a frequent issue following
zone | and Il repairs, but it is difficult to assess the true incidence because range of
movement outcomes are typically reported as a composite measure, such as the

Strickland and Glogovac classification (11,19).

Metacarpophalangeal joint differential flexion

A critical question is how much MCP joint flexion differential is required to protect the
repaired tendon? With too little flexion, relative to the unaffected digits, there may be
the risk of excessive tension through the repair leading to rupture. Conversely, too much
flexion relative to the unaffected digits may prohibit active movement and tendon
gliding. To date, only four small studies have published data on the use of RMF orthoses
after flexor tendon repair, and MCP joint differential flexion ranged from 15-40°

(8,10,14,20).
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A cadaver study by Chung et al., examined zone lll repairs in four middle fingers using an
RMF orthosis with 15-25° differential flexion (14). A retrospective case series (n=10),
included zone I and Il repairs and positioned the MCP joint of the affected fingers in 30-
40° differential flexion (8). This position was replicated in a prospective case series of 14
patients who underwent zone | or Il repairs, however rehabilitation commenced with a
long dorsal blocking splint and the RMF orthosis was used only from the third week (10).
Finally, a cross-sectional evaluation of flexor tendon rehabilitation guidelines across UK
hand therapy departments identified one RMF guideline, which advocated a minimum

of 20° differential flexion (20).

Savage et al. assessed FDP performance in 10 healthy volunteers using a dorsal blocking
splint that permitted three MCP joint positions (15°, 30° and 45°) (21). They found that
FDP strength decreased with increased MCP joint differential flexion, but not uniformly
across all fingers. Greatest strength loss was seen in the middle, ring and small fingers.
Similarly, FDP excursion decreased as differential flexion increased, with the largest loss

of excursion identified in the ring finger (21).

Greater differential flexion may be required for the small finger in comparison with the
middle finger due to the differences in hand posture associated with the transverse
arches (22). This may also depend on the RMF orthosis design, for example whether the

orthosis conforms with the transverse metacarpal arch or has a flatter arrangement
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(23). Interestingly, none of the identified RMF studies reported different differential

flexion targets for individual fingers (8,10,14,20).

The optimal position of differential flexion remains unknown and warrants further
investigation (24). Clinically, we find it challenging to consistently achieve 30-40°
differential flexion and suggest that future research should record the amount of

differential flexion achieved, in addition to the amount desired.

Wrist position

Both studies that described RMF as a primary rehabilitation strategy for flexor tendon
repair also included a separate wrist orthosis. In the retrospective case series, the wrist
was positioned between 20° flexion and 20° extension (8). Henry and Howell describe
positioning in wrist flexion for their first three patients, before switching to the
extended position, which they now advocate (8). In the single RMF rehabilitation

guideline identified in the UK, the advocated wrist position was 0-15° extension (20).

Wrist position impacts flexor tendon gliding and work of flexion. Savage found that the
combination of wrist extension with MCP joint flexion was associated with lower work
of flexion when compared to a neutral or flexed wrist (25). This principle is also utilized

in the Manchester short splint approach (17).
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Without a wrist orthosis, there is the theoretical risk of inadvertent forced wrist and
digit extension leading to rupture of the repair. A wrist orthosis was initially used as part
of the RME approach after extensor repair, but recent research suggests that it is not
required as standard (3,26). Use of the RME orthosis alone was associated with early
return to movement and function, and increased patient satisfaction when compared
with a wrist-hand orthosis with the PIP joints free move; there were no ruptures (26). It
is possible that the wrist component may not be routinely required following flexor
tendon repair. Anecdotally, several of our patients recalled discarding the wrist orthosis
at an early stage of their rehabilitation without ill-effect; however, in the absence of any

research, this does not form part of our current clinical practice or recommendations.

Exercise programs and hand function

Early active mobilization is a core component of the relative motion approach (7). This

can be achieved through movement exercises and functional hand use.

Reported exercise programs, timescales and recommended hand function vary. Patients
in the study by Henry and Howell were advised by their surgeon to complete (i) passive
combined IP joint flexion, (ii) passive IP joint extension with the MCP joint in flexion and
(iii) active range of movement, all within the RMF orthosis (8). Exercise dosage
(frequency and repetitions) were not reported, and any other specific exercises were
prescribed as required. The authors recommended that in future, removal of the RMF

orthosis for exercise would be beneficial. Patients were encouraged to use the affected

10
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hand for light function during the first three weeks, but cautioned not to lift or grip
strenuously. After this, both hands could be used to lift a ‘light’ bag, and ‘at risk’
activities such as jogging were permitted. Bilateral hand use to the equivalent of 3.5 kg
was allowed from six weeks postoperatively. Full function hand-use was advised 8-10

weeks after surgery.

Oksiiz et al. followed a standard controlled active motion protocol within a dorsal-
blocking wrist-hand-finger orthosis (WHFO) for the first three weeks (10). After this, an
RMF orthosis was provided, with similar active and passive exercises to those described
above. Hand function was permitted up to 4.5kg. The orthosis was removed for range of
movement exercises from week four and removed for all but heavy hand function

(>20kg) during weeks 7-9.

An important consideration of any exercise program is the time burden for patients.
Newington et al. calculated the approximate daily duration of exercises reported in UK
flexor tendon treatment guidelines and this ranged from 7-90 minutes (20). The
calculation was based on an estimated 5 seconds per finger or wrist exercise repetition
and did not include time for scar management or other more proximal mobilization
exercises. This calculation is therefore likely to underestimate the true time burden,
however it does highlight the potential benefit of orthotic designs such as the RMF
orthosis and the Manchester short splint, which enable light functional hand use early in

the rehabilitation process. Hand function may facilitate more frequent movement than

11
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prescribed exercises, while also reducing the exercise burden. Tang suggests that 60-80
cycles of active flexion should be performed in each flexor tendon exercise session at a
frequency of 4-6 times per day (27). This equates to 20-40 minutes per day for a single
exercise using the same calculation method described above (20). Instead of solely
focusing on isolated exercises, patients can also achieve active tendon gliding cycles of
non-intentional exercise during functional activities. Future research should explore
whether functional hand use during flexor tendon rehabilitation improves patient

satisfaction, in addition to clinical outcomes.

Surgical considerations for relative motion flexion splinting

Included digits

The protective mechanism of RMF orthoses is theoretically based on the commonality
of the FDP muscle belly. This enables the FDP of the more flexed digit to remain slack as
tension is transferred through the other FDP tendons when the muscle contracts. While
the FDP for the ulnar three digits has a shared muscle belly, the segment to the index
finger can be partially separate allowing some independent flexion of the index finger
distal interphalangeal (DIP) joint (28). Savage et al. found that when the index finger
MCP joint was positioned in more flexion, this was associated with a smaller reduction
in flexion strength when compared with differential flexion of the middle, ring or small

finger (21). With this reasoning, the relative motion flexion approach may not be
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appropriate for all index finger FDP injuries. However, the RME orthosis has been found
to be effective not only for extensor digitorum communis tendons, but also extensor
indices and extensor digiti minimi tendons, which have separate muscle bellies (2). It is
therefore suggested that relative motion orthoses may also function due to the
kinesiological effects of co-contraction and co-inhibition, in addition to the anatomical
feature of a shared muscle belly. Electromyographic studies have shown that all
extrinsic digital extensors co-activate when voluntary contraction force exceeds 50% of
maximum (29). Similar neuromuscular interdependence has been reported using
electromyography of the FDP muscle, identifying substantial co-activation of all parts of
the FDP muscle with active flexion of a single finger (30); however this has not been

specifically assessed with differential flexion of the MCP joint.

Existing studies have used RMF orthoses after FDP repairs to the index finger, but there
is very limited data available for this digit. Henry and Howell’s cohort included one
patient with an index finger repair. This individual achieved grip strength comparable to
the unaffected side and excellent range of movement using the Strickland and Glogovac
classification, as assessed eight months after surgery (8,19). A prospective service
evaluation conducted at the Pulvertaft Hand Centre in the UK (reported below),
included six patients with index finger FDP repairs (33% of the cohort). One was lost to
follow-up, one ruptured after the orthosis was removed overnight, and the remaining
four achieved excellent (n=1), good (n=2), and fair (n=1) range of movement (Strickland

and Glogovac), as assessed three months after surgery. Our clinical experience suggests

13
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that RMF is suitable for index finger FDP repairs, but we welcome further anatomical

and clinical research to assess this in detail.

Number of repairs

Another important surgical consideration is the number of flexor tendon repairs that
can be safely included in an RMF orthosis. After extensor tendon repair, the RME
orthosis is not suitable if there are tendon injuries to all four fingers because this
prohibits the relative positioning of the MCP joints (1). The initial description of RME
advised that 1-3 extensor repairs could be included (1), however to date, studies of RMF
use after flexor tendon repairs have only included single digit repairs (8,10).
Theoretically, the RMF orthosis could be used to protect up to three FDP repairs, as long
as these fingers can be positioned in an adequate amount of MCP joint flexion relative
to the remaining finger(s). In practice, it may be simpler to fabricate the orthosis and

ensure appropriate MCP joint differential flexion for only one or two fingers.

Zone of injury

Existing clinical studies of RMF have only included patients with zone | or Il FDP repairs
(8,10); the identified treatment guidelines also applied to these zones (20). Oksiiz et al.
also included associated flexor digitorium superficialis (FDS) repairs, but as mentioned

previously, the RMF orthosis was only used after an initial rehabilitation period in a

14
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dorsal-blocking WHFO (10). Digital nerve repairs were not a contraindication to use of

the RMF orthosis in any of the existing studies.

Zone |l flexor tendon injuries are notorious for their complexity and therefore it is
unsurprising that advances in treatment have focused on this zone (31). Interestingly,
the single cadaveric study assessed zone Il injuries (14), but we were unable to find
literature reporting outcomes for the clinical application of RMF orthoses for this zone.
Concomitant injuries to the lumbricals and interossei muscles need to be considered in
zone lll, in particular relating to MCP joint position (21). In practice, hand therapists may
be less concerned with clinical outcomes following zone Ill repairs, as anecdotally there
appear to be fewer issues with tendon adhesions or joint contractures (32). This may

create less of a drive to explore alternative rehabilitation strategies.

As alluded to above, RMF orthoses may also be suitable for rehabilitation of isolated or
combined flexor digitorum superficialis (FDS) repair in zone Il or Il using the principles
of co-contraction and inhibition. However, this is not something we have experience of
using in practice and we welcome further research to explore these potential

applications.

Type of repair

Flexor tendon repairs involving four- or six-strand core sutures are widely recommended

for early active mobilization rehabilitation (33—35). Four-strand repairs were used in the

15
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existing RMF studies (8,10) and were a requirement in the identified RMF treatment
guideline (20). Four-strand repairs were also used in the initial evaluation of the
Manchester short splint (17). These rehabilitation programs all included early functional

hand use and reported no issues with tendon rupture (8,10,17).

Pulley venting is widely endorsed, with the aim of optimizing tendon gliding at the repair
site (31,36). This can be best assessed when the surgery is performed wide-awake or
under light sedation, so that the patient can actively flex the finger and the surgeon can
directly visualize tendon gliding and assess for repair gapping (37). This may also enable
individualized assessment of the required MCP joint flexion differential to facilitate

optimal gliding without excessive tension through the repair (24).

We recommend that the type and quality of the repair and the extent of pulley venting
is clearly documented as part of the operation record. This will inform hand therapists’
discussions with their patients regarding the options for orthoses and rehabilitation and

enable audit and service evaluation using routinely collected data.

Time from surgery to start of rehabilitation

Hand therapy commenced, or was recommended, within a week of surgery in all
existing studies (8,10,20). This fits with the available evidence endorsing early active
mobilization (11,38). RMF was used as both the primary rehabilitation strategy (8,20)

and as an adjunct to a traditional long dorsal-blocking WHFO and controlled early active

16
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motion regime (10). We follow the former strategy and suggest that the finger-based
RMF orthosis and separate WHO may be appropriate from the initial appointment,

without need for an additional dorsal-blocking WHFO.

Relative motion flexion orthosis fabrication

A typical relative motion orthosis requires a strip of material that is approximately
240mm by 25mm. This could be a single layer of 3.2mm low-temperature thermoplastic
or equivalent, with double layers used for thinner materials. RMF orthoses use less
material and require less time to fabricate than other flexor tendon orthoses, which has
potential environmental and economic benefits (39). In practice, the RMF orthosis can
often be made using off-cuts from the fabrication of other orthoses. It is important to
note, that for both the RME and RMF orthoses, there is a tradeoff between
thickness/rigidity and comfort. Careful customization is necessary to provide adequate
protection, enable sufficient proximal interphalangeal (PIP) joint movement, and avoid
skin irritation. The RMF orthosis design also needs to consider the location of the wound
and any dressing requirements. This may be a particular issue for zone Il flexor tendon
repairs, especially in the index and small fingers where the thermoplastic loops
circumferentially around these digits. Henry and Howell describe using open loop

designs in these scenarios (8), and we have found these useful in practice (Figure 3).
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For the wrist component, over-the-counter orthoses can achieve the desired position.
Again, this reduces therapist time and cost. Alternatively, a custom-made thermoplastic

orthosis could be fabricated in the desired wrist position.

Figure 3. Relative motion flexion orthosis showing an open loop design for a small finger
zone Il repair.

Images — Emma Bamford, Pulvertaft Hand Centre, UK.

Exploration of current therapy practice and clinical outcomes

A scoping survey carried out by the Pulvertaft Hand Centre (UK) in 2019, suggested that
the RMF orthosis had not been routinely adopted in clinical practice. Twenty-four hand
therapy departments responded from 64 invitations (38% response rate). For zone Il

18
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flexor tendon repairs, therapy departments predominately advocated a controlled early
active motion approach with either a long dorsal-blocking WHFO (52%) or the
Manchester short splint (44%). The remaining approaches involved immobilization
(4%). For zone lll repairs, 84% recommended using the long dorsal-blocking WHFO,
compared with 16% for the Manchester short splint. None of the departments reported

using a RMF approach.

The hand therapy team at Pulvertaft Hand Centre have experience of using RMF as the
primary orthotic strategy after zone | and Il flexor tendon repair. To supplement the
retrospective data published by Henry and Howell (8), we present the findings of a
sequentially recruited prospective case series of 18 patients who underwent FDP repair
between June 2020 and January 2022. Inclusion criteria were: single digit flexor tendon
repairs in zone | or Il; and surgeon approval to use the RMF orthosis. The latter was
primarily based on confidence in the strength of their repair and willingness to trial the
RMF approach, which had not previously been used within the department. Individuals
with associated FDS and digital nerve repairs were not purposively excluded, however
none presented during the period of data collection. Patients were recruited with local
approval (University Hospitals of Derby and Burton Clinical Audit Department) as part of

an ongoing service evaluation using routinely collected data.

Tendons repairs were either four or six-strand and surgery was predominantly under

general anesthetic, as this is the local practice.
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All patients were provided with a custom-made finger-based RMF orthosis, with the
affected MCP joint positioned in 30° more flexion, and a pre-fabricated wrist-hand
orthosis (WHO) in approximately 15° wrist extension (Figure 1 and 2). Hand therapy
commenced within seven days of surgery. Patients were instructed to wear the RMF
orthosis at all times for a total of five weeks and then at night and during vulnerable
situations for a further week. The WHO was worn fulltime for three weeks, although
removed for tenodesis exercises, and then worn at night and for protection for a further
three weeks. These timescales were shorter than those reported by Henry and Howell,
who advised RMF orthosis wear for 8-10 weeks after surgery (8). This was a deliberate

strategy to create equivalence with other flexor tendon rehabilitation approaches.

Patients were provided with a home exercise program to perform hourly during waking
hours. The specific program was personalized based on the needs of the individual,
however the program generally comprised passive composite flexion of all digits, active
IP joint extension with the MCP joints held in maximum flexion, gentle (~50% effort)
active composite flexion and active wrist/finger tenodesis. Outcomes were assessed 12
weeks after surgery, or on final appointment if discharged prior to this (Table 1).
Unfortunately, two patients were lost to follow-up after three weeks and therefore their
outcome data are not available. Loss to follow-up is a common issue after flexor tendon

repair (17), and affects studies using routinely collected data as well as interventional
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research. Electronic data collection and virtual range of motion assessments could

potentially improve outcome data collection for this population (40).
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Table 1. Clinical outcomes < 12 weeks after zone I/Il flexor digitorum profundus repair

406  and relative motion flexion rehabilitation
407
Sex Age Finger Zone Mechanism PIPJ DIPJ Total active Strickland Grip strength Quick
(years) of injury AROM AROM motion (%) | Classification (% of unaffected DASH
side)
1 Male 75 Middle | Saw 14 /70 0/4 34 Poor NR NR
2 Female 49 Small Il Knife 4/72 0/60 73 Good 85.1 4.5
3 Male 26 Small | Sharp metal 0/90 0/54 82 Good NR 9.1
4 Female 34 Small | Knife 0/100 0/38 79 Good 84.1 9.0
5 Female 38 Small 1l Knife NR NR NR NR NR NR
6 Male * 60 Small | Knife NA NA NA NA NA NA
7 Male 41 Index | Saw 0/82 18/36 57 Fair NR NR
8 Male 60 Small Il Knife 4/70 0/10 43 Poor NR NR
9 Male 34 Index | Knife 0/90 0/42 75 Good 79.7 20.5
10 Male ~ 50 Small Il Sharp metal 16 /30 0/4 10 Poor 20.8 48
11 Male 64 Middle | Ceramic 12 /96 0/34 67 Fair NR NR
12 Male 39 Middle | Knife 0/100 0/84 105 Excellent NR NR
13 Male * 30 Index 1l Sharp metal NA NA NA NA NA NA
14 Male 40 Middle 1l Crush 12/72 0/28 50 Fair NR NR
15 Male 29 Index | Knife NR NR NR NR NR NR
16 Male 62 Small | Knife 12/70 0/10 39 Poor 88.1 NR
17 Male 51 Index | Knife 0/84 2/40 70 Good 73.4 NR
18 Male 53 Index Il Knife 0/88 0/80 96 Excellent NR 27.3
408
409 AROM active range of movement; DASH Disabilities of the Arm, Shoulder and Hand; DIPJ
410 distal interphalangeal joint; PIPJ proximal interphalangeal joint; NA not applicable; NR
411 not reported; Strickland Classification: <50% poor, 50-69% fair, 70-84% good, 85-100%
412  excellent (19); * tendon rupture; ~ subsequent tenolysis procedure.
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In this cohort, three patients experienced surgical complications (41): two patients
experienced tendon rupture and one proceeded to require tenolysis. The ruptures
occurred in index and small fingers. The index finger rupture occurred three weeks after
surgery, potentially due to removal of the RMF orthosis at night, which highlights the
importance of continued orthosis wear. The cause of the second rupture was unknown
and occurred approximately two weeks after surgery. The position of MCP joint
differential flexion for the small finger requires consideration, due to the increased
mobility of the MCP and carpometacarpal joints. In addition, the small finger may be

more vulnerable to accidental catching during function.

Rupture after tendon repair is always a concern for hand surgeons and hand therapists.
A review of patients with acute repair rupture following zone | and Il flexor tendon
repairs suggested that half of ruptures “followed acts of stupidity” (42) p275. While the
article makes uncomfortable reading due to the paternalistic narrative, it does raise
important points regarding information sharing, and what constitutes safe functional
hand use. Used appropriately, RMF orthoses may be a tool to facilitate regular finger
motion and tendon gliding, and could potentially reduce the incidence of tendon
adhesions and secondary surgeries. Our impression is that patients are less likely to
remove their orthosis, and more likely to mobilize their fingers, if they are aware of the
balance of risks of tendon rupture or adhesions. This requires personalized advice about

safe functional hand use.
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The clinical outcomes reported in this prospective case series were inferior to those
previously published by Henry and Howell, who had retrospective data for eight
patients. Henry and Howell reported no ruptures or secondary surgeries, and mean grip
strength was 90% of the unaffected side (8). This compares with 72% for the six patients
with grip strength data in the current evaluation. Furthermore, 63% of Henry and
Howell’s participants achieved excellent or good Strickland range of movement
classifications (19), compared with 39% in the current evaluation. Notably, five patients
(36%) in the current evaluation had >5° degrees extension deficit at the PIP joint, while
all patients achieved full extension in the series reported by Henry and Howell. The
presence of PIP joint extension deficits reported in the current evaluation are
interesting given the hypothesized benefit of RMF orthoses in optimizing IP joint
extension. However, direct comparison between the two patient populations is not
appropriate due to the marked differences in the timing of data collection. All data in
the current evaluation was collected <12 weeks after surgery, compared with five
months to six years after surgery in the study by Henry and Howell (8). Furthermore,
differences in cohort demographics, such as the mechanism and complexity of injury,

age, and occupation, may all have an impact on outcomes (43).

An additional study was presented at the International Federation of Societies for Hand
Therapy 2022 Congress. Hauri et al. compared outcomes for eight patients using the
Manchester short splint, three using the RMF orthosis and eight using a dorsal-blocking

WHFO (44). There were equivalent functional outcomes and no ruptures. Interestingly,
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the RMF group reported greater satisfaction recorded at 13 weeks after surgery (8.5/10

compared with 7/10 for the short orthosis and 6.6/10 for the longer orthosis) (44).

The small sample sizes and high rates of missing data in the existing RMF studies make it
inappropriate to establish definitive clinical guidance based on the available evidence.
We welcome strategies to consistently collect patient reported outcome measures and
ensure documentation of contra-lateral movement and strength assessments, such as

the electronic system reported by Selles et al. (45).

Conclusions and future research

RMF orthoses with early active mobilization are a rehabilitation option following zone |
and Il flexor tendon repairs. The proposed benefits include early functional hand use,
reduced tendon adhesions and joint contractures, and smaller, less costly orthoses. We
have discussed the kinesiological rationale, which centers on both the quadriga effect of
shared muscle bellies and patterns of co-activation and inhibition during functional

movement.

There is currently no high-quality, appropriately powered research assessing clinical and
patient reported outcomes after flexor tendon rehabilitation using an RMF orthosis. We
are comfortable using this rehabilitation strategy as part of a shared decision-making

process with our patients (46), particularly given the limited evidence for any particular

flexor tendon rehabilitation approach (11). To address this lack of evidence, a UK-based
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multi-center randomized controlled trial has been established to compare three

different orthoses after zone | or Il flexor tendon repair: long dorsal-blocking (WHFO),

short dorsal-blocking (Manchester short splint), and RMF including the wrist component

(47). The trial commenced in Fall 2022, with an anticipated end date of June 2025.
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