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Abstract

Introduction There is a trend towards surgical treatment of
acute ruptured Achilles tendon. While classical open surgi-
cal procedures have been shown to restore good functional
capacity, they are potentially associated with significant
complications like wound infection and paresthesia. Modern
mini-invasive surgical techniques significantly reduce these
complications and are also associated with good functional
results so that they can be considered as the surgical treat-
ment of choice. Nevertheless, there is still a need for conser-
vative alternative and recent studies report good results with
conservative treatment in rigid casts or braces.
Patients/method We report the use of a dynamic ankle
brace in the conservative treatment of Achilles tendon
rupture in a prospective non-randomised study of 57 con-
secutive patients. Patients were evaluated at an average fol-
low-up time of 5 years using the modified Leppilahti Ankle
Score, and the first 30 patients additionally underwent a
clinical examination and muscular testing with a Cybex
isokinetic dynamometer at 6 and 12 months.

Results We found good and excellent results in most
cases. We observed five complete re-ruptures, almost
exclusively in case of poor patient’s compliance, two
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partial re-ruptures and one deep venous thrombosis compli-
cated by pulmonary embolism.

Conclusion  Although prospective comparison with other
modern treatment options is still required, the functional
outcome after early ankle mobilisation in a dynamic cast is
good enough to ethically propose this method as an alterna-
tive to surgical treatment.

Keywords Achilles tendon rupture - Conservative
treatment - Functional

Introduction

The acute rupture of the Achilles tendon occurs most com-
monly in moderately sportive adults in their thirties and for-
ties, but is also seen in younger athletes [23]. Eventually it
occurs also in the elderly athletes. There is an ongoing dis-
cussion whether a recently ruptured Achilles tendon is best
treated by open or mini-invasive suture or conservatively by
a casting or bracing technique. Both surgical and conserva-
tive treatments have been reported to obtain good and excel-
lent results in most cases. Meta-analyses have shown wound
problems, infection, or paresthesia to be significant compli-
cations associated with surgical treatment [14, 31], even
though percutaneous techniques seem to reduce the rate of
complications [7]. On the other hand, the conservative treat-
ment is more often complicated by re-rupture of the Achilles
tendon [14, 16, 31]. Recent surgical and conservative proce-
dures favour a functional bracing to rigid casting [3, 11, 19,
20, 24-26, 29]. To the best of our knowledge, all reports
published about conservative treatment were using a rigid
bracing type. Our aim was to evaluate a new functional con-
servative treatment of the recently ruptured Achilles tendon,
using an articulated dynamic ankle brace.
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Materials and methods

Between 1998 and 2005, 57 consecutive patients who
attended our outpatient clinic underwent a functional and
conservative treatment for an acutely ruptured Achilles ten-
don. The rupture was diagnosed by a positive Thompson
test (calf squeeze test) in all cases, but in four cases confir-
mation was sought by ultra sound. We included patients of
any age and any mechanism of injury with a first episode of
an acute rupture of the Achilles tendon (less than 10 days
old). The risks and benefits of both surgical and conserva-
tive treatments were carefully explained to the patients,
who then gave informed consent for this new treatment
option. Professional athletes and patients with a re-ruptured
Achilles tendons were excluded.

The bracing and rehabilitation procedure was as follows
(reproduced also on Table 1): after immobilisation with a
cast in equinus for 10 days, the patients were authorised to
walk with full weight bearing, protected by a commercial
orthosis (VACO®ped, OPED; Fig. 1). The equinus angle
was set at 30° plantar flexion until the end of week 3, and at
15° until the end of week 4. At the fifth week the system
was unlocked to allow ankle mobilisation of 30°-15°-0°,
and at 30°-0°-0° at the seventh week. The orthosis was
removed after 8 weeks. After removal of the orthosis, the
patients wore a 10 mm heel lift for another 4 weeks. Phys-
iotherapy started during the second week with endurance
and proprioceptive training with the orthosis in place and
active-assisted mobilisation of the tibio-talar joint without
the brace. Patients continued physiotherapy for up to
3 months after the accident. Deep vein thrombosis prophy-
laxis was given for 4 weeks either by low molecular weight
heparins or by vitamin K antagonists.

All patients had follow-up examinations up to 12 months
after the trauma. The first 30 patients additionally underwent

Fig. 1 The orthosis used from day 10 to the eighth week, permitting
variable degrees of static or dynamic plantar flexion

muscular testing with a Cybex isokinetic dynamometer at 6
and 12 months. In June 2006 all patients were contacted
and received a questionnaire. Subjective opinion of the out-
come on a visual analogue scale from O to 10, any change
in sporting activities and eventual late complications were
investigated. We used a scoring system which was modified
from the Leppilahti Ankle Score [17] by van der Linden-
van der Zwaag et al. [18] (Table 2). The Leppilahti Ankle
Score has been used by several other authors [21, 29], but
has not yet been validated.

Table 1 Re-education and bracing procedure using a dynamic orthosis (VACO®ped)

Day 1-10 Day 10 to 3 weeks 4th week 5th to 6th week 7th week 8th to
12th week
Immobilisation/bracing  Plaster castin  VACO®ped VACO®ped static  VACO®ped dynamic  VACO®ped dynamic  Heel lift
equinus in static in in 15° plantar in 15-30° plantar in 0-30° plantar 10 mm
30° plantar 30° plantar flexion flexion flexion
flexion flexion
Anti-coagulation LMWH or None
anti-Vitamin K
Weight bearing None As much Full
as comfortable
Physiotherapy
Tibio-talar mobilisation — — Active-assisted Free
Proprioception, strength, — With orthosis Free
endurance
Walking in pool - With orthosis Free
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Table 2 Modified Leppilahti Ankle Score [23]

Scores
(max. 70 pts)

Clinical factor

Pain

None 15
Mild, no limited recreational activities 10
Moderate, limited recreational activities, 5

but not daily activities

Severe, limited recreational and daily activities 0
Stiffness

None 15
Mild, occasional, no limited recreational activities 10
Moderate, limited recreational activities, 5

but not daily activities
Severe, limited recreational and daily activities 0

Calf muscle weakness (subjective)

None 15
Mild, no limited recreational activities 10
Moderate, limited recreational activities, 5

but not daily activities
Severe, limited recreational and daily activities 0
Foot wear restrictions
None 10
Mild, most shoes tolerated 5

Moderate, unable to tolerate fashionable shoes,
modified shoes tolerated

Subjective result

Very satisfied 15
Satisfied with minor reservations 10
Satisfied with major reservations 5
Dissatisfied

Modified by van der Linden-van der Zwaag et al. [18]

Results

Our study group included 12 women and 45 men with an
average age of 45 years (24-73). Most of the injuries were
due to indirect trauma during sport activities. Soccer, tennis
and squash were most frequent but some ruptures happened
during long distant running, ski or snowboard activities.
Some patients took part in sport up to six times a week,
while some did not do any (mean 1.9x/week). Two patients
already had a history of Achilles tendopathy on the rup-
tured side. None had had local infiltrations. No patient was
under fluoroquinolone antibiotic treatment. Three patients
were under low dose corticoid treatment for obstructive
pulmonary diseases. One patient had suffered from previous
spontaneous pulmonary embolism.

Dynamometric follow-up evaluation demonstrated that
the affected side had regained 70% speed power, 75%

maximal power, and 70% endurance power at 6 months
when compared to the healthy side. At 12 months these val-
ues were 92%, 90%, and 90%, respectively (Fig. 2).

We observed five complete re-ruptures and two partial
re-ruptures. The partial re-ruptures were diagnosed by MR
imaging as well as three out of the five complete re-rup-
tures. The two other complete re-ruptures were diagnosed
clinically. All re-ruptures happened during the first
5 months after the accident. One re-ruptured tendon was
sutured and another patient did not come for follow-up.
Three patients with a re-rupture and the partial re-ruptures
were treated conservatively by prolonged bracing; all
healed with fair to good results. Five out of the seven
patients with partial or complete re-ruptures had been
showing poor compliance to the treatment protocol or
caused the re-rupture when falling over. One patient devel-
oped a deep venous thrombosis complicated by pulmonary
embolism while he was wearing the orthosis; this patient
was already known for a previous spontaneous pulmonary
embolism. No relationship was found between the occur-
rence of re-rupture and the use of low dose corticoid treat-
ment. We observed few minor skin complications as
superficial ulcerations or complaints about dry skin.

We were able to collect 46 questionnaires from the 57
patients (82.5%). Two patients had died due to non-related
causes, nine patients could not be located. The average fol-
low-up time for the questionnaires was 5 years (15 months
to 8 years). Two-thirds of the questioned patients had
returned to their previous level of sporting activity. Of the
remaining third, who had reduced or changed their sporting
activity, only half did so because of actual pain or calf
weakness, while the other half did so because of apprehen-
sion.

The average overall satisfaction with the outcome was
8.1 £2. The average of the modified Leppilahti Ankle
Score was 56.8 £ 14.9. For patients without major compli-
cations the average overall satisfaction was 8.8 &= 1.4 and
the modified Leppilahti Ankle Score 60.6 £+ 14.4.

100% 92% 90% 90%
80% 1" | — S
— 75%
60% 1 [[70% 70%

° [16 months
40% 012 months
20% |

0% - —
Speed Maximal Endurance

Power power power

Fig. 2 Dynamometric results in comparison to the healthy side
(=100%) at 6 and at 12 months after the accident (N = 30)
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Discussion

Post-surgical and conservative “functional” treatment is
understood by many authors as a rigid cast or brace immo-
bilisation in full weight bearing. Some allow early ankle
mobilisation, taking off the orthosis [11-13, 29, 30]. After
an initial period of 2 weeks of below-knee cast immobilisa-
tion in full equinus, Saleh et al. [25] were using a splint
which immobilised the ankle but allowed movements at the
metatarsophalangeal joints. McComis et al. [20] used a
brace for a total period of 16 weeks which permitted pro-
gressive dorsal extension. When the patient was walking no
ankle movement was allowed, but during exercise sessions
active ankle flexions were performed. After 4 weeks of
rigid immobilisation in gravity equinus, Roberts et al. [24]
dynamised their initial below-knee cast by removing a part
anteriorly, in order to allow full extension of the ankle.
Active ankle flexion was encouraged during exercises, but
since the cast stayed rigid it could not enhance ankle move-
ments while walking. While gait analysis has shown the
advantage of dynamic bracing in comparison to rigid ortho-
sis in terms of more physiological ambulation [15], to our
knowledge, there are no reports published on a conservative
treatment of Achilles tendon ruptures with a dynamic
orthosis allowing free active ankle movement when walk-
ing in full weight bearing.

Dynamic orthosis application, however, has been
reported after surgical treatment. In a prospective random-
ised study, Moller etal. [21] used a functional dynamic
brace for their surgically treated patients, while the conser-
vative group was immobilised in a rigid plaster cast. In this
study, the surgical treatment was found to be superior,
because of a particularly high incidence of re-ruptures in
the conservative group (20.8%). The operative group had
functional rehabilitation, while the conservative treatment
consisted of traditional plaster casting; therefore the study
does not allow any conclusions about conservative func-
tional treatment of Achilles tendon rupture. On the other
hand, it seems to confirm the benefit of early ankle mobili-
sation and weight bearing for tendon healing. Calder and
Saxby [6] were also using a dynamic brace for the postop-

erative period in a prospective study of mini-invasive
Achilles tendon suturing; they achieved good and excellent
results.

It has been demonstrated in animal models that mechan-
ical stress in frequent exercise is an important factor for the
quality of tendon healing [8, 9, 22, 28]. This is confirmed
by the superior results of functional conservative or post-
surgical treatment procedures in comparison to non-weight
bearing plaster cast immobilisation [14, 31]. Therefore, it
seems logical that early ankle mobilisation in a dynamic
cast should promote better functional results than a rigid
immobilisation technique.

The mean modified Leppilahti Ankle Score in our study
was comparable to two recent studies on conservative treat-
ment procedures who were using the same scoring system
[18, 30] (Table 3). Our functional results regarding force
and endurance at 12 months were very encouraging. Pro-
spective randomised trials, however, will have to be carried
out, to find out if there is a statistically significant difference
to functional treatment in rigid orthosis.

According to a cross-sectional study from 2002, after
conservative treatment an average of 62% of patients were
able to return to their previous level of sports participation
[16]. More recent studies report 49-75.2% [11, 13, 18]. Our
results concur with these reports (Table 3). A high percent-
age of patients, did not return to their former sports level,
because they feared re-rupture. This underlines the neces-
sity, to reassure and accompany the patients until tendon
healing has occurred completely and while restarting sport-
ing activities.

Our clinical follow-up period was 12 months for all
patients and for the questionnaire the minimum was
18 months. In the meta-analysis of Besch et al. [4], 16 stud-
ies were identified who indicated the time interval of their
re-ruptures. All appeared during the first 6 months after
removing of the cast, only one happened at 9 months due to
a new trauma [29]. Therefore, our follow-up time should be
sufficient to detect all re-ruptures.

A mean rate of re-rupture of 12.1% was found in conser-
vative treatment in Kocher’s et al. cross-sectional study
[16], while newer studies report only 2.1-7% [12, 13, 18,

Table 3 Comparison of results of recent studies on conservative treatment procedures

Wallace et al. [30]
Zwaag et al. [18]

van der Linden-van der der

Ingvaretal. [12]  Hufneretal. [11] Present study

Number of patients 140 80

Return to sport at the 37% 49%
same level

Modified Leppilahti Score ~ 61.4 59

Re-rupture rate (partial) 2.1% (3.6%) 5%

Other complications 2DVT 1 temporary

dropfoot

1 DVT + pulm. embolism

196 125 57

- 75.2% 67.4%

- - 60.6

7% 6.4% 9% (3.5%)

7DVT 1 pulm. 3DVT 1 DVT + pulm.
embolism embolism
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29] (Table 3). Hufner et al. [11] pre-selected their patients
by ultrasound examinations: inclusion criteria was a com-
plete apposition of the tendon ends in 20° of plantarflexion.
They still reported 6.4% re-rupture in their conservative
functional treatment group. In our study, although we did
not apply such strict patients’ selection, the rate of re-rupture
was only slightly higher (9%). Furthermore, re-ruptures
almost exclusively occurred in patients with poor compli-
ance. Nevertheless, we shall need a larger number of
patients to demonstrate that the early ankle mobilisation in
full weight bearing in our treatment procedure is not a risk
factor for re-rupture.

Functional results of operative and conservative treat-
ment seem to be more or less equivalent [3, 21, 27, 30],
although young athletes are thought to benefit more from
operative techniques [23]. Risk factors for post-operative
complications after Achilles tendon suture are tobacco and
steroid use, diabetes and female sex [5]. Especially in
patients with more than one risk factor, functional conser-
vative treatment should be the treatment of choice. In
patients unable to follow a rehabilitation program or non-
compliance, conservative plaster cast immobilisation can
be considered, if functional results are of little concern [2].

Classic open surgery for acutely ruptured Achilles ten-
don seems to progressively disappear from the recent litera-
ture. Inversely, there is a trend towards mini-open
techniques [1, 3, 6, 7, 10] and the interest in conservative
treatment has also been renewed, based on recent studies
reporting the efficiency of this therapeutic solution [11-13,
18, 29]. Nevertheless, to our knowledge, there is no exist-
ing study reporting prospective comparison between these
two most recommended treatment options. Both strategies
have been recently applied on relatively large numbers of
patients and were associated with equivalent good results.
We still need prospective randomised controlled studies to
compare functional results and gait. We also need to further
investigate re-rupture rates and surgical risks and complica-
tions. It would be important to analyse if functional and
subjective results depend only on the treatment procedure
or also on patient age and sports activity. In the meantime
we are ethically in the position to propose either of the
treatment options to the patient: mini-invasive surgery or
conservative functional management.

There are limitations in the present study. Cybex dyna-
mometric testing was no more available at our institution in
the second half of the study so that only the first 30 patients
could undergo this specific assessment. Nevertheless, we
decided to include the further 27 patients since the dynamo-
metric assessment represents only one part of the study. A
follow-up rate of 82.5% at a mean time of 5 years (and up
to 8 years) might be considered as low. However, it appears
quite acceptable when compared to the rates of 53-74%
reported in other recent studies [11, 13, 18].

Conclusion

This is the first published report about the use of a dynamic
foot and ankle brace for the conservative treatment of acute
Achilles tendon rupture. The present treatment resulted in
good to excellent functional results in most cases and, there-
fore, demonstrates that conservative functional treatment in
the acute rupture of the Achilles tendon can be ethically pro-
posed as an alternative to surgical treatment in most cases. It
requires patient compliance and active participation, as well
as a systematic medical follow-up during the first 6 months.
The re-rupture rate of 9% is slightly higher than in recently
published series about conservative treatment but, consider-
ing that no patients’ selection was applied and also that re-
ruptures occurred almost exclusively in non-compliant
patients, it is acceptable. Our results are consistent with
recent reports that emphasise the advantages of early ankle
mobilisation in aiming good functional results.
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