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Ma and Griffith first described in 1977 a percuta-
neous technique for the repair of acute Achilles ten-
don rupture. In 1992, Delponte popularised a new
percutaneous technique with Tenolig®.
The authors report a series of 124 cases of Achilles
tendon rupture treated with Tenolig® in their institu-
tion from 1993 to 1998. There were 79 men and
45 women. The mean age was 41.5 years, with a peak
from 30 to 39 years. The rupture occurred during
sports activities in 69 cases. The mean duration of
follow-up was 1.9 years.
Surgical complications noted were : unbending of
one of the harpoon wires in 5 cases, rupture of the
harpoon wire in one case and tendon re-rupture in
12 cases. The rate of re-rupture was similar to the
rate noted with conservative treatment (10%). Skin
necrosis at the entrance wound was noted in 10 cases,
and injury of the sural nerve in 8 cases. Full weight-
bearing without crutches was regained for 95% of
patients within 3 months.
In conclusion, this report shows a high rate of re-rup-
ture and sural nerve entrapment with percutaneous
surgery (Tenolig®). The high rate of re-rupture can be
due to the progressive but immediate weight-bearing
allowed without an orthosis, or to inadequate apposi-
tion of the tendon ends, or to delay before repair. The
high rate of sural nerve entrapment is due to its prox-
imity to the Achilles tendon. We believe that a limited
open technique is more reliable and has the advantage
of allowing direct visualisation of the repair site and
controlling adequate apposition of the tendon ends.

Keywords : Achilles tendon rupture ; percutaneous
repair ; Tenolig.

INTRODUCTION

Controversy persists regarding the ideal surgical
technique for repair of a ruptured Achilles ten-
don (27). Many surgeons favour an open operative
approach to secure the best possible repair with the
lowest rate of re-rupture (5, 8, 9, 18, 20-22, 25, 26, 27,

32, 33).
Others prefer a percutaneous procedure, as first

described by Ma and Griffith in 1977 (19), because
it allows for a quicker return to professional and
sports activities (5, 11, 14, 19).

Delponte et al (12), in 1992, published a new
technique of percutaneous tendon repair derived
from their experience with the barbwire used in
hand surgery.

We report our experience with this technique in
a series of 124 cases of Achilles tendon rupture.
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MATERIALS AND METHODS

One hundred and twenty four patients with rupture of
the Achilles tendon were surgically treated using the
Tenolig® technique in our institution, between August
1993 and October 1998. There were 79 men and
45 women. Their mean age was 41.5 years with a peak
between 30 to 39 years. Fifty six percent of the ruptures
were due to sports activity (table I).

Half of the patients were operated within two days
after the injury (table II).

The operation was most often performed under sciat-
ic block with the patient lying in the prone position. The
extremities of the ruptured tendon were identified by fin-
ger palpation and marked with a skin marker (fig 1). The
needle of the first harpoon wire was entered into the
proximal tendon end through a small incision, and
pushed distally through the distal tendon to finally per-
forate the skin covering the heel. A second harpoon wire
was introduced in a similar way (fig 2). Both wires were
simultaneously put under tension with the ankle held in
maximal plantar flexion. A lead block crushed over a
washer on the wires blocked the suture (fig 3). The
suture was tested using Thompson’s test.

An early functional rehabilitation program, carefully
supervised by a physical therapist was started. At the
second week gentle unloaded active motion of the ankle
was initiated (flexion-extension avoiding dorsiflexion
beyond neutral). Partial weight-bearing was allowed
from the 15th post-operative day with a heel lift of 2-
3 centimetres. After three weeks, full weight-bearing
was allowed with a decreasing heel lift, following
Delponte et al (12). 
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Table I. — Cause of rupture

Type of activity Number of cases
Sports activities (tennis, football)
Daily activities
Work activities
Unknown

69
19
6
30

Table II. — Patients distribution in relation to delay of surgery

Time before operation Percentage of Number of
cases re-ruptures

< 2 days 56% (n = 69) 0
2-3 days 28% (n = 35) 0
7-12 days 12% (n = 15) 8
> 3 weeks 4% (n = 5) 4 Fig. 1. — The extremities of the ruptured tendon are localised

and their position is marked on the skin.

Fig. 2. — The two harpoons are introduced downwards in the
proximal tendon end through two small incisions.

Fig. 3. — With the ankle in maximal plantar flexion both wires
are brought under tension simultaneously and blocked by
crushed lead balls over a washer.
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The Tenolig® wire was removed six weeks after
operation.

Patients were instructed to use two crutches during
the first six weeks after surgery and one crutch for an
additional four weeks.

Jogging was allowed after three months, and more
demanding sports activities (tennis, football …) after six
months.

RESULTS

All patients were followed in the outpatient clin-
ic. The mean duration of follow-up was 1.9 years
(range : 1 to 5.2). The average hospital stay was
2.5 days.

Suture material failure was a problem : the har-
poon unbended and the wire became loose in
5 cases (4%), and the harpoon wire broke in 1 case
(1%). Twelve patients (10%) presented re-rupture
of the tendon : eight of them had had their repair
between the seventh and twelfth day after the injury
and four after three weeks (table II). Cutaneous
necrosis at the wire entrance occurred in 10 (8.1%)
and dysaesthesia of the sural nerve was noted in
8 cases (5.2%).

Full weight-bearing without crutches was
regained within 3 months in 95% of cases.
Standing on tip-toe was possible between the 3rd

and 5th month in most cases.
Most patients returned to their previous occupa-

tion about the 3rd post-operative month (84% of
cases).

DISCUSSION

Recent reports in the literature have favoured
operative treatment for acute ruptures of the
Achilles tendon (5, 8, 9, 10, 18, 20-22, 24, 25, 26, 27, 32,

33). The rate of re-rupture in the literature varies
from 8% to 29% with conservative treatment (13, 16,

23) and from 0% to 6.5% with open procedures (3,

4, 16, 27). However, skin and nerve complications
are more frequent with an open procedure, respec-
tively 4% to 26% and 0% to 18% (3, 4, 16, 35).

The choice of a specific operative procedure as
well as the postoperative regimen remain contro-
versial. Most reports discuss either open or percu-
taneous surgical techniques.

Open procedures have frequently been associat-
ed with a high rate of complications related to
wound necrosis and infection (7, 15, 17, 23, 29). These
complications may be secondary to the extended
longitudinal incision, commonly used and the diffi-
cult skin closure due to tendon augmentation in the
repair technique, even when the anterior tendon
sheath is split longitudinally to facilitate closure
following de la Caffinière et al (11).

Because of these wound healing problems, Ma
and Griffith (22) advocated a percutaneous tech-
nique for acute ruptures of the Achilles tendon. In
1992, Delponte et al (12) popularised a percuta-
neous approach with the Tenolig® wire. The percu-
taneous approach was believed to avoid the soft-tis-
sue problems associated with an open repair.

In a review of the literature, Khan et al (17), in
2005, found only two randomised studies that com-
pared percutaneous repair and open operative
repair : the percutaneous repair was associated with
a shorter operation duration and lower risk of infec-
tion.

However, some authors have had less favourable
results after percutaneous repair (1, 5, 6, 13, 18, 28, 31,

34). Sural nerve entrapment in the suture is a fre-
quent complication, owing to its close relation with
the Achilles tendon. We had a total of eight sural
nerve entrapments (5.2%). Re-rupture following
percutaneous surgery is another major problem.
Our series also showed a high rate of re-rupture
(10%). Failure of the suture material occurred in
6 cases with unbending of the harpoon or rupture of
one of the harpoon wires (5%). The high rate of re-
rupture can be due to the progressive, but immedi-
ate weight-bearing allowed without an orthosis, or
to inadequate apposition of the tendon ends, or to
delay before repair. Beyond the first week, it is safe
to avoid percutaneous repair, because of the fibrous
organisation of the haematoma and retraction of the
tendon ; the results are indeed poor (table II).
However, delayed suture was successful in three
cases in this series.

In 1999, Sutherland et al (36) reported a 16% rate
of sural nerve injuries. In 1990, Bradley et al (5)

reported 2 re-ruptures in a group of 12 patients
treated with the percutaneous technique and none
in a group treated with open repair. Aracil et al (1),
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in 1992, reported 2 re-ruptures in 6 patients who
had undergone repair with the original percuta-
neous technique used by Ma and Griffith (22).
Sutherland et al (36), in 1999, found 2 re-ruptures in
31 patients treated with a modified percutaneous
technique.

The rate of skin necrosis under the lead wire
blocks, in this study, was 8.1%. It was probably due
to pressure on the poorly vascularised skin in this
area.

For all these reasons we now prefer a limited
open technique for acute Achilles tendon rupture.

The limited open technique was first described
by Kakiuchi (16) in 1995 and popularised by Assal
et al (2) in 2002. They use a suture guide to lead the
percutaneous sutures in a proximal to distal direc-
tion with a limited incision over the rupture site.
This limited technique allows direct visualisation
of the repair site. It combines the advantages of the
open technique (anatomic approximation of the
tendon stumps) and of the percutaneous technique
(minimal damage to blood supply and gliding
structures of the tendon) (30). It allows a control
over the apposition of the tendon ends not possible
with percutaneous technique.

CONCLUSIONS

This report shows a high rate of re-rupture (10%)
and sural nerve injury (5.2%) with percutaneous
surgery (Tenolig®). The high rate of re-rupture,
comparable to the rate with conservative treatment,
can be due to the immediate progressive weight-
bearing allowed without an orthosis, or to inade-
quate apposition of the tendon ends, or to delay
before repair. The high rate of sural nerve injury is
due to its proximity to the Achilles tendon. We now
believe that a limited open technique is more reli-
able as it allows direct visualisation of the repair
site and adequate apposition of the tendon ends.
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