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A safe percutaneous repair of Achilles tendon rupture
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Background
Although percutaneous repair of Achilles tendon rupture avoids possible
complications of open repair as well as conservative treatment, sural nerve
injury and re-rupture are the potential complications of percutaneous technique.
Here, we describe a surgical technique to minimize the risk of sural nerve injury.
Patients and methods
This study included 22 patients with complete Achilles tendon rupture treated using
the presented percutaneous technique within a mean of 8.5 days (2–28 days) of
injury. There were 18 men and four women, with a mean age of 34.7 years
(25–48 years). Clinical examination, ankle plain radiograph, and Achilles tendon
MRI were done for all patients. All patients were followed up for a mean of
26 months (18–40 months).
Results
For 22 patients over the period of follow-up, the mean American Orthopedic Foot
and Ankle Society Score was 92.81 (82–100). MRI showed satisfactory healing of
the Achilles tendon in all patients at 3 months. All patients had a nearly full range of
ankle movement recovery at the latest follow-up. Themean time interval from repair
to return to work was 7.54 weeks. There was neither sural nerve injury nor re-
rupture observed during the follow-up period.
Conclusion
The presented percutaneous technique is easy and safe, with a low rate of
complications. This technique avoids the possible complications of conservative
management and open surgery with neither re-rupture nor sural nerve injury, as the
percutaneous sutures are not placed in the lateral half of the Achilles tendon
proximal to rupture site.
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Introduction
The treatment modalities for Achilles tendon rupture
vary from conservative to different surgical treatment
options, with no consensus on any of them [1–3].

The main concerns of conservative treatment are
the complications of long-term immobilization and
re-rupture rate [4], which could be minimized by
advances in postoperative rehabilitation programs [5]
and functional bracing [1,6].

On the contrary, the main concern of open repair are
wound complications [4], which could be minimized
by recent advances in minimally invasive techniques
[7].

Percutaneous repair of acute Achilles tendon ruptures
was first described by Ma and Griffith [8] to avoid
the disadvantages of both conservative and open
management [4,9].

A major complication of percutaneous repair for acute
Achilles tendon rupture is sural nerve affection [10],
Wolters Kluwer - Medknow
which might be minimized by the assistance of
ultrasound [11] or endoscope [12].

This article presents a series of patients with acute
Achilles tendon ruptures treated with percutaneous
repair carried out using 4–5 central small incisions
over the posterior aspect of the tendon with parallel
stab incisions over medial border of the tendon to
ensure adequate tendon capture. The purpose of this
study is to evaluate the clinical and functional results
of percutaneous repair of acute Achilles tendon
ruptures and efficacy of this technique in sural
nerve protection.
Patients and methods
This study was approved by the Ethical Committee
of Al-Azhar University. A total of 22 patients
DOI: 10.4103/eoj.eoj_61_17
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with complete rupture of the Achilles tendon
were treated in Al-Azhar University Hospitals
using the presented percutaneous technique.
All patients signed an informative consent form.
There were 18 men and four women, with a mean
age of 34.7 years (25–48 years). The causes of injury
were sports activity (12 patients), twist injury (six),
falling downstairs (two), and during daily activity
(two). Of the 22 patients, 13 were smokers. None
of the patients had history of local corticosteroid
injection.

The rupture was diagnosed at the site of rupture a
palpable tendon gap (Fig. 1a), positive Thompson test,
positiveMatles test (Fig. 1b), and loss of plantar flexion
in the affected ankle. A diagnosis was confirmed
by radiologic evaluation (radiograph and MRI) for
all patients. All patients had a complete rupture
of the Achilles tendon with a gap less than 3 cm
located 3–6 cm proximal to the calcaneal insertion
(Fig. 2).

The inclusion criteria were complete rupture of
Achilles tendon of not more than 1-month duration
with intact skin and intact sensation of the affected
limb.

Exclusion criteria were as follows: (a) incomplete
rupture of Achilles tendon, (b) chronic rupture
exceeding 1-month duration, (c) sensory impairment
of the affected limb, (d) bony avulsion of calcaneal
tuberosity, (e) history of recent local corticosteroid
injection, and (f) re-rupture of the Achilles tendon.

The percutaneous tendon repair was done within a
mean of 8.5 days (2–28 days) of injury. The mean
follow-up was 26 months (18–40 months).
Figure 1

(a) Positive Matles test result. (b) Palpable tendon gap.
Operative technique
All patients underwent surgery under spinal anesthesia
without tourniquet. Patients were placed in prone
position with free ankle and foot for easily
mobilization. After detecting the site of rupture,
skin incision markings were done along the posterior
aspect of the Achilles tendon (Fig. 3a). Leg and foot
were prepared and draped. Over the posterior aspect of
the tendon, 4–5 stab incisions were done just medial to
the medial border of the tendon with parallel central
stab incisions proximal to rupture gap, with the most
distal stab incision deviated laterally to ensure adequate
tendon capture (avoiding the lateral border of the
Achilles tendon proximal to rupture site to minimize
the risk of sural nerve injury). A curved hemostat of
adequate size was used to define the way to the tendon,
so we can avoid skin and subcutaneous dimpling after
suture tying and also avoid the possibility of sural nerve
penetration. Percutaneous suturing was done using no.
5 Ethibond (Ethicon, Somerville, NJ) suture on double
straight cutting needles (sufficiently long and rigid to
penetrate the tendon). The needle was inserted
transversely through the proximal stab incisions
starting from midline stab incision to medial stab
incision. Then, the second needle was advanced
obliquely to the opposite second medial stab
incision. The suture was advanced through the
proximal tendon stump to the distal stump of the
tendon (Fig. 3b). The suture was secured to the
distal tendon by transverse advancement of the
needle. Finally, the suture ends were tied with the
help of knot pusher with the ankle in plantar flexion
close the rupture gap. Each stab incision was closed
with single stitch by no. 3–0 nylon sutures.
MRI of the Achilles tendon with complete rupture and a tendinous gap
less than 3 cm located∼5 cmproximal to the calcaneal insertion of the
tendon.



Figure 3

(a) Skin incision markings along the posterior aspect of the Achilles tendon. (b) Advancement of the suture through the proximal stump to the
distal stump of the tendon.

Figure 4

Intraoperative clinical evaluation of tendon repair. (a) Negative Thompson test. (b) Negative Matles test.
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Intraoperative clinical evaluation of ankle range of
motion, Thompson test, and Matles test (Fig. 4)
were done for all patients.
Postoperative care and follow-up
Immobilization was done for two weeks in. in anterior
below knee splint in maximum plantar flexion.
This was followed by cast in mild plantar flexion
for 2 weeks. Then finally, a below knee walking cast
applied with ankle in plantigrade position for
2 weeks. After 6 weeks, gradual protected weight
bearing, gradual increase in ankle range of motion,
and calf strengthening exercise were initiated. Routine
clinical follow-up was performed at 2, 4, and 6 weeks.
MRI was done at 3 months for all patients, and
the clinical follow-up was completed at 6, 9, 12, 18,
and 24 months.

American Orthopedic Foot and Ankle Society
Score (AOFAS) [13] was used for functional
evaluation [the ankle–hindfoot scale consists of
nine items scored together for a total of 100
points, which are distributed over three categories:
pain (40 points), function (50 points), and alignment
(10 points)]. Thompson test, double heel rise
test, and the single heel rise test were recorded.
Patients’ return to work and complications were
recorded.
Results
Average time of percutaneous repair of Achilles tendon
rupturewas20min (15–30min).Periodofhospitalization
was 1–2 days.

The mean follow-up was 26 months (18–40 months).
Functional outcomes were recorded at the 18-month
postoperative visit for all 22 patients. The mean
American Orthopedic Foot and Ankle Society Score
was 92.8 (82–100) (Table 1).

The time interval from repair to return to work
was 5–12 weeks, with a mean time of 7.54 weeks.
The time interval from repair to return to
sports was 16–28 weeks, with a mean time of
20 weeks.



Table 1 Results of current study

Patient
nos

Age
(years)

Sex Smoking Time elapsed since
trauma (days)

Return to
work (weeks)

AOFAS Complications

1 31 Male Nonsmoker 5 6 100 –

2 48 Female Nonsmoker 28 12 85 –

3 36 Male Smoker 21 10 87 Nonsignificant skin dimpling at site
of stab incisions

4 28 Male Smoker 16 7 90 –

5 32 Male Smoker 7 6 97 –

6 26 Male Nonsmoker 7 5 100 –

7 34 Male Nonsmoker 6 8 97 –

8 40 Male Smoker 4 9 87 –

9 36 Male Smoker 18 9 97 –

10 45 Female Nonsmoker 9 11 82 Stitch irritation related to the distal
wound improved with time

11 38 Male Smoker 7 8 87 –

12 36 Male Smoker 4 6 100 –

13 25 Male Smoker 14 7 90 –

14 36 Male Smoker 8 8 97 –

15 41 Female Nonsmoker 3 9 85 Occasional posterior ankle pain

16 38 Male Smoker 2 8 87 –

17 31 Male Nonsmoker 4 6 100 –

18 33 Male Smoker 3 8 97 –

19 26 Male Smoker 2 5 100 –

20 39 Female Nonsmoker 11 7 87 –

21 29 Male Nonsmoker 5 5 100 –

22 37 Male Smoker 3 6 90 –

Mean 34.7 – – 187/22 (8.5) 166/22 (7.54) 2042/22 (92.81) –

AOFAS, American Orthopedic Foot and Ankle Society Score.

Figure 5

(a) MRI showed satisfactory healing of the Achilles tendon at 3 months. (b) Double heel rise test.
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MRI showed satisfactory healing of the Achilles
tendon in all patients at 3 months (Fig. 5a).
At the 18Th-month postoperative visit for all
the patients, the ankle ranges of motion returned
to normal with respect to the normal side (Fig. 5b).
Additionally, single heel rise and tiptoe walking
were possible, with negative Thompson test
result.

One patient developed nonsignificant skin dimpling
at site of stab incisions, and another patient developed a
distal stitch knot irritation, which was improved
with time. There was neither sural nerve injury
nor re-rupture observed during the follow-up period.
In this series, no deep vein thrombosis, complex
regional pain syndrome, nor infection was observed.
Discussion
The variable anatomical course of sural nerve makes it
vulnerable to injury during percutaneous suturing of
recent Achilles tendon rupture. The sural nerve during
its course crosses the lateral border of Achilles tendon
at variable distances from tendon insertion (5.7 cm
[14], 9.8 cm [15], or 11.8 cm [16]). Distally the sural
nerve passed lateral to the Achilles tendon insertion
about 14.3mm in a cadaveric study [14] and 18.8mm
in another one [15].
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Ma and Griffith [8] in their original percutaneous
repair were using three stab incisions on each side of
the Achilles tendon with neither injury to sural nerve
nor re-rupture. Many studies (Table 2) reported sural
nerve affection in percutaneous repair, with overall rate
of 7.29% (28 out of 384 patients) [8,12,17–26]. A
cadaveric study by Hockenbury and Johns [27] found
that proximal sutures of the original technique entrap
the sural nerve in three of five specimens.

To overcome the possibility of sural nerve injury the
lateral half of the Achilles tendon should be spared
from percutaneous sutures [15] or direct visualization
of the sural nerve by enlarging the lateral stab incisions
of the original technique to ∼2 cm [19,22].

In the current series, to avoid the potential complication
of sural nerve injury, we use four to five stab incisions just
medial to the medial border of the Achilles tendon with
parallel central stab incisions (not lateral) proximal to
rupture site, with the most distal stab incision deviated
laterally to ensure adequate tendon capture.

Later on, Makulavicius et al. [28] in their cadaveric
study proposed that medialization of standard
percutaneous repair technique may have a positive
effect on sural nerve protection.

In our series, there were no sural nerve injuries, and this
is consistent withWebb and Bannister [26] (only three
central posterior stab incisions were used to
percutaneously repair the Achilles tendon without
incidence sural nerve injury). In Soubeyrand et al.
[11], an ultrasound was used as an intraoperative
guide to avoid sural nerve penetration and to judge
stump approximation. This finding is in contrast to
Table 2 Reported rates of sural nerve injury and tendon re-
rupture in percutaneously treated Achilles tendon rupture

References Number of
cases

Sural
nerve
injury

Re-
rupture

Bradley and Tibone [17] 12 – 2

Carmont et al. [18] 49 4 1

Majewski et al. [19].
(nonexposure group)

46 8 1

Haji et al. [20] 38 4 1

Ma and Griffith [8] 18 – –

Rowley and Scotland [21] 10 1 –

Klein et al. [22] 38 5 3

Jean-Louis et al. [23] 60 – 2

Fortis et al. [12] 20 2 –

Sirový and Carda [24] 42 3 –

Robert et al. [25] 14 1 –

Webb and Bannister [26] 37 – –

Total 384 28 10
endoscopically assisted percutaneous repair described
by Fortis et al. [12], in which sural neuralgia occurred
in two of 20 patients undergoing minimally invasive
repair techniques by Achillon device, with a relatively
high risk of sural nerve injury [29].

In our series, no tendon re-ruptureswith adequate tendon
healing at 3 months were observed. This might be
attributed to the adequate tendon capture by increasing
the number of stab incisions (8–10 stab incisions on both
sides). This coincident with Robert et al. [25] and Sirový
andCarda [24].Re-rupture occurred in twoof 60patients
undergoingpercutaneous repair in thestudyof Jean-Louis
et al. [23]. The overall rate of re-rupture from many
reports [8,12,17–26] was 2.6% (10 of 384 patients)
(Table 2).

Deep venous thrombosis does not occur in our series, and
this ismight be attributed to earlymobilization in anterior
below knee slab and accelerated rehabilitation programs.
Deep venous thrombosis has occurred in different
modalities of management, whether conservative [3],
open [24], or percutaneous [19,24,30].

Jean-Louis et al. [23] and Robert et al. [25] consider
that 2 weeks is the maximum time interval that should
be accepted after tendon rupture if percutaneous
technique is to be used. In the current study, the
mean time interval between injury and percutaneous
repair was 8.5 days (2–28 days), with four patients
operated after more than 2 weeks and one of them was
operated upon 4 weeks from injury (Table 1). However,
we cannot rely on those four patients to make a solid
conclusion that justifies the use of the percutaneous
technique more than two weeks after injury.
Conclusion
The presented percutaneous technique is easy and safe,
with a low rate of complications. This technique avoids
the possible complications of conservative management
and open surgery with neither re-rupture nor
sural nerve injury, as the percutaneous sutures
are not placed in the lateral half of the Achilles
tendon proximal to the rupture site.
Points for further assessment
Thismay be a starting point to investigate the possibility
of percutaneous repair of ruptured Achilles tendon
after 1-month duration and after local corticosteroid
injection.
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