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Abstract: Minimally invasive trauma and orthopedic surgery is increasingly common, though
technically demanding. Its use for pathologies of the Achilles tendon (AT) hold the promise
to allow faster recovery times, shorter hospital stays, and improved functional outcomes when
compared to traditional open procedures, which can lead to difficulty with wound healing
because of the tenuous blood supply and increased chance of wound breakdown and infection.
We present the recent advances in the field of minimally invasive AT surgery for tendinopathy,
acute ruptures, chronic tears, and chronic avulsions of the AT. In our hands, minimally inva-
sive surgery has provided similar results to those obtained with open surgery, with decreased
perioperative morbidity, decreased duration of hospital stay, and reduced costs. So far, the
studies on minimally invasive orthopedic techniques are of moderate scientific quality with
short follow-up periods. Multicenter studies with longer follow-up are needed to justify the
long-term advantages of these techniques over traditional ones.
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Introduction

Minimally invasive trauma and orthopedic surgery is increasingly taking hold.'~" It is
technically demanding. Although some would consider that arthroscopy is the ultimate
minimally invasive procedure, over the course of the last few years many techniques
and philosophies of treatment have been introduced and have since evolved. Now
such techniques are used to manage fractures, nonunions, malunions, bone infec-
tions, arthritis, and deformities.!"'* These techniques have the theoretic advantage of
decreasing recovery and rehabilitation times because surgical exposure and deep tissue
dissection are smaller and gentler to the soft tissues.!”'

Traditional open surgical approaches for the management both of tendinopathy and
ruptures of the Achilles tendon (AT) have resulted in high risk of infection and morbidi-
ty.! For this reason, minimally invasive surgical approaches have been developed™!"-2
with the aim of obtaining faster recovery times, shorter hospital stays, and improved
functional outcomes.>!"'” Open procedures on the AT can lead to difficulty with wound
healing because of the tenuous blood supply and increased chance of wound breakdown
and infection.'® Moreover, the broad exposure given by open procedures may cause
extensive iatrogenic disruption of the subcutaneous tissues and paratenon, increasing
the potential for peritendinous adhesions. Critics have raised questions about increased
percentage of complications (eg, sural nerve damage).??2

We present the recent advances in the field of minimally invasive AT surgery for
tendinopathy, acute ruptures, chronic tears, and chronic avulsions of the AT.>817-20
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Achilles tendinopathy management:

evoIving concepts

The etiology of pain in Achilles tendinopathy is widely
debated, with recent evidence that neovascularization and
neoinnervation may be responsible.”*** Neovascularization
is often present in patients with tendinopathy, and the area
in which patients perceive most pain correlates with the area
where most neovascularization occurs on power Doppler
ultrasound scan.?’3*

Historically, the management of Achilles tendinopathy
has focused on the area of tendinopathy within the tendon.*=’
The aim of surgery was to excise fibrotic adhesions and
remove degenerated nodules.*® Other options included pro-
ducing multiple longitudinal tenotomies along the long axis
of the tendon to (1) detect intratendinous lesions, (2) restore
vascularity, and (3) possibly stimulate the remaining viable
cells to initiate cell matrix response and healing.*’

In patients with isolated Achilles tendinopathy with no
paratendinous involvement and a well-defined nodular lesion
less than 2.5 cm long, multiple percutaneous longitudinal
tenotomies can be used when conservative management has
failed.” An ultrasound scan may be helpful to accurately
determine the precise location of tendinopathy.?

New surgical management options are directed to manage
the neovascularization outside the tendon.® To this aim, new
minimally invasive stripping of the AT>%!° and endoscopy***!
can be performed.

Achilles tendinopathy
Multiple percutaneous longitudinal

tenotomies

The patient lies prone on the operating table with the feet
protruding beyond the edge, and the ankles resting on a
padded sandbag.!” The tendon is accurately palpated, and
the area of maximum swelling and/or tenderness is marked
and checked again by ultrasound scanning. The skin and the
subcutaneous tissues over the AT are infiltrated with 10 to
15 mL of plain 1% lignocaine.

A number 11 surgical scalpel blade (Swann-Morton Ltd,
Sheffield, England) is inserted parallel to the long axis of
the tendon fibers in the marked area(s) with the cutting edge
pointing cranially. This initial stab incision is made in the
central portion of the diseased tendon. With the blade held
still, a full passive ankle dorsiflexion movement is produced.
After the position of the blade is reversed, a full passive ankle
plantarflexion movement is produced. A tenotomy is thereby
produced over a length of up to approximately 3 cm using

only a stab incision. The procedure is repeated 2 cm medial
and proximally, medial and distally, lateral and proximally,
and lateral and distally to the site of the first stab wound. The
pattern of the five stab incisions is similar to the number five
on a dice. The five wounds are closed with steristrips, dressed
with cotton swabs, and several layers of cotton wool and a
crepe bandage are applied.

Ultrasound-guided percutaneous

tenotomy

The patient is positioned as described for the previous
technique. A bloodless field is not necessary. The tendon
is accurately palpated, and the area of maximum swelling
and/or tenderness is marked and checked by ultrasound
scanning.?’ The skin is prepped with an antiseptic solution,
and a sterile longitudinal 7.5 MHz ultrasound probe is used
to confirm the area of tendinopathy. Before infiltration of the
skin and subcutaneous tissues over the AT with 10 mL of 1%
Carbocaine®, 7 mL of 0.5% Carbocaine is used to infiltrate the
space between the tendon and the paratenon. This brisement
procedure attempts to free the paratenon from the tendon by
disrupting adhesions between the two structures.

Under ultrasound guidance, a number 11 surgical scalpel
blade (Swann-Morton Ltd) is inserted parallel to the long axis
of the tendon fibers in the center of the area of tendinopathy,
as assessed by high-resolution ultrasound imaging. The
cutting edge of the blade points caudally and penetrates the
whole thickness of the tendon. With the blade held still, a
full passive ankle flexion is produced.

All subsequent tenotomies are performed through this
same stab incision unless there is an extensive area of tendi-
nopathy or an additional area of tendon disease. The scalpel
blade is then retracted to the surface of the tendon, inclined
45 degrees on the sagittal axis, and the blade is inserted medi-
ally through the original tenotomy. With the blade held still,
a full passive ankle flexion is produced. The whole procedure
is then repeated with the blade inclined 45 degrees laterally
to the original tenotomy and inserted laterally through the
original tenotomy. Again with the blade kept still, a full
passive ankle flexion is produced. The blade is then par-
tially retracted to the posterior surface of the AT, reversed
180 degrees so that its cutting edge now points cranially,
and the procedure is repeated, with care taken to dorsiflex
the ankle passively. A steristrip (3M United Kingdom PLC,
Berkshire, England) can be applied on the stab wound, or the
stab wound can be left open.*** The wound is dressed with
cotton swabs, and several layers of cotton wool and a crepe
bandage are applied.
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Minimally invasive stripping

The patient undergoes local or general anesthesia, according
to surgeon or patient preferences. The patient is positioned
prone with a calf tourniquet which is inflated to 250 mmHg
after exsanguination. Skin preparation is performed in the
usual fashion.

Four skin incisions are made. The first two incisions are
0.5 cm longitudinal incisions at the proximal origin of the AT,
just medial and lateral to the origin of the tendon. The other two
incisions are also 0.5 cm long and longitudinal, but 1 cm distal
to the distal end of the tendon insertion on the calcaneus.

A mosquito clamp is inserted in the proximal incisions,
and the AT is freed of the peritendinous adhesions. A Num-
ber 1 unmounted Ethibond (Ethicon, Somerville, NJ) suture
thread is inserted proximally, passing through the two proxi-
mal incision, anterior to the AT at the border between the AT
and the Kager’s triangle. The Ethibond is retrieved from the
distal incisions. Using a gentle see-saw motion, similar to
using a Gigli saw, the Ethibond suture thread is made to slide
posterior to the tendon, which is stripped and freed from the
fat of Kager’s triangle.

If necessary, using an 11 blade (Swann-Morton Ltd),
longitudinal percutaneous tenotomies parallel to the tendon
fibres are made. %204

The subcutaneous and subcuticular tissues are closed
in a routine fashion, and Mepore (Molnlycke Health Care,
Gothenburg, Sweden) dressings are applied to the skin.
A removable scotch cast support with Velcro straps can be
applied if deemed necessary.

Endoscopy

Endoscopic procedure have been described for the manage-
ment of tendinopathy.*'**~° In the Van Dijk’s technique,*
with the patient positioned prone, firstly a distal portal is
established on the lateral border of the AT, 2 cm to 3 cm
distal to the pathologic thickened nodule. A proximal portal
is located 2 cm to 4 cm above the nodule on the medial
border of the AT. These portals allow you to visualize and
work around the whole surface of the AT over a length of
approximately 10 cm. After the skin incisions, a mosquito
clamp is introduced, followed by the blunt 2.7 mm trocar in
a craniolateral direction. Looking ventrally over the edge of
the tendon on the craniolateral side, a 30° 2.7 mm arthro-
scope is introduced. The AT is easily identified at the level
of its healthy portion. To minimize the risk of iatrogenic
damage to neurovascular structures, the arthroscope must be
kept on the tendon. The cranial portal is made introducing
a spinal needle, followed by a mosquito clamp and probe.

The plantaris tendon is identified just medial to the AT. In
patients with paratendinopathy, the plantaris tendon, the AT,
and the paratenon are tight together in the inflammatory pro-
cess, and surgery aims to remove the local thickened inflamed
paratenon and release of the plantaris tendon. A resection of
the paratenon is performed on the anterior side of the tendon
at the level of the painful nodule. At this level, it is possible
to find neovascularization, which is accompanied by small
nerve fibers. These neurovascular endings can be removed
by blunt dissection with the trocar followed by removal of
tissue with the full-radius 2.7 mm resector shaver. Chang-
ing portals can be helpful. At the end of the procedure, it
must be possible to move the arthroscope over the complete
symptomatic area of the AT.

Thermann et al*’ described a different technique of endo-
scopic debridement of the ventral neovascularized area, the
peritenon, and the AT with good short term clinical results
in eight patients.

In this technique, the patient rests prone and under general
anesthesia. Two medial portals are established through small
skin incisions just adjacent to the AT. The proximal portal
lies 10 cm to 12 cm proximally to the calcaneal tuberosity
near the tendon muscle junction, and is used to introduce a
4.5 mm endoscope pointing to the calcaneus. The distal portal
is established just above the calcaneal tuberosity, and is used
to introduce a 4.5 mm full radius motorized shaver pointing
the tip of the endoscope and of other surgical instruments.
The subcutaneous layers dorsally and ventrally to the AT are
split with a mosquito clamp to prepare an adequate space
for the endoscope and the shaver. The space located outside
the ventral AT is inflated through the endoscope’s cannula
with normal saline, using an arthroscopic pump. The whole
length of the ventral aspect of the tendon is inspected and
released completely from the ventral soft tissue using the
motorized shaver. Patients with isolated peritendinopathy are
managed by simply releasing the tendon from the ventral soft
tissue and debridement of the peritendineum. Simultaneous
peritendinopathy and tendinopathy of the main body of the
tendon are additionally managed with a longitudinal teno-
tomy through the existing portals. Tenotomy is performed by
two parallel longitudinal incisions along the tendon using a
retrograde knife blade. The tenotomies are placed according
to the magnetic resonance imaging (MRI) images depicting
the site of the lesion (medially, ventrally, or dorsally).

Postoperative care
Postoperatively, patients are allowed to mobilize fully weight
bearing. After two weeks, the cast, if used, is removed and
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physiotherapy is commenced, focusing on proprioception,
plantar-flexion of the ankle, inversion, and eversion.

Acute AT rupture

The AT is the most commonly ruptured tendon in the
human body.!”** The management of acutely ruptured AT
still largely depends on the preference of the surgeon and
the patient. Management can be broadly classified into
operative (open or percutaneous) and non-operative (cast
immobilization or functional bracing).’® The management
of AT ruptures has changed with time as more evidence is
available for the use of early mobilization,*'~> and also for
the use of percutaneous techniques instead of open surgery.
Recent systematic reviews have shown that open operative
management of acute AT ruptures significantly reduces the
risk of rerupture compared with nonoperative treatment, as
it allows accurate apposition of the ruptured tendon ends
and earlier motion. However, operative management is
associated with a significantly higher risk of wound healing
problems.'¢ Operative risks may be reduced by performing
surgery percutaneously. %>

The management of AT ruptures aims to minimize the
morbidity of the injury, optimize rapid return to full function,
and prevent complications. Ismail et al*® recently reported
on the Achillon mini-incision technique, comparing the
basic mechanical properties of the tendon suture performed
using the Achillon method with those of the long established
Kessler method, and assesses whether the strength of the
repair was related to tendon diameter. The Achillon repair
had comparable tensile strength to the Kessler repair.

We use Carmont and Maffulli’s technique;'® the proce-
dure is cheap, and allows a strong repair, as it enables us to
use a greater number of suture strands (eight) for the repair of
the AT. Biomechanical studies are ongoing, and preliminary
results seem to confirm this. This technique provided favor-
able outcome for patients older than 65, producing similar
outcomes when compared to percutaneous repair in younger
patients of previous reports.'!

Percutaneous repair of acute
AT rupture

The patient is positioned prone. Areas 4—6 cm proximal and
distal to the palpable tendon defect and the skin over the
defect are infiltrated with 20 ml of 1% lignocaine. Ten ml of
Chirocaine® 0.5% is infiltrated deep to the tendon defect. A calf
tourniquet, skin preparation and steridrapes are applied.

A 1 cm transverse incision is made over the defect using
a size 11 blade (Swann-Morton Ltd). Four longitudinal stab

incisions are made lateral and medial to the tendon 6 cm
proximal to the palpable defect. Two further longitudinal
incisions on either side of the tendon are made 4—6 cm distal
to the palpable defect. Forceps are then used to mobilize the
tendon from beneath the subcutaneous tissues. A 9 cm Mayo
needle (BLO59N, #B00 round point spring eye, B Braun,
Aesculap, Tuttlingen, Germany) is threaded with two double
loops of Number 1 Maxon (Tyco Healthcare, Norwalk, CT,
USA), and this is passed transversely between the proximal
stab incisions through the bulk of the tendon. The bulk of
the tendon is surprisingly superficial. The loose ends are
held with a clip. In turn, each of the ends is then passed
distally from just proximal to the transverse Maxon passage
through the bulk of the tendon to pass out of the diagonally
opposing stab incision. A subsequent diagonal pass is then
made to the transverse incision over the ruptured tendon.
To prevent entanglement, both ends of the Maxon are held
in separate clips. This suture is then tested for security by
pulling with both ends of the Maxon distally. Another double
loop of Maxon is then passed between the distal stab inci-
sions through the tendon, and in turn through the tendon and
out of the transverse incision starting distal to the transverse
passage. The ankle is held in full plantar flexion, and in turn
opposing ends of the Maxon thread are tied together with a
double throw knot, and then three further throws before being
buried using the forceps. A clip is used to hold the first throw
of the lateral side to maintain the tension of the suture.

A subcuticular Biosyn suture 3.0 (Tyco Healthcare) is
used to close the transverse incision, and Steri-strips (3M
Health Care, St Paul, MN, USA) are applied to the stab inci-
sions. Finally, a Mepore dressing (Molnlycke Health Care) is
applied, and a bivalved removable scotch cast in full plantar
flexion is applied being held in place with Velcro straps.

The patient is allowed home on the day of surgery, and
fully weight bears as able in the cast in full plantar flexion.
At two weeks, the wounds are inspected, and the back shell is
removed allowing proprioception, plantar flexion, inversion,
and eversion exercises. The front shell remains in place for
six weeks to prevent forced dorsiflexion of the ankle.

Chronic AT ruptures

The management of chronic ruptures of tendo Achillis is
usually different from that of acute rupture, as the tendon
ends normally will have retracted.!”**5” The blood supply
to this area is relatively poor, and the tendon ends have to
be freshened to allow healing. Due to the increased gap,
primary repair is not generally possible.’” Operative proce-
dures for reconstruction of the AT include flap tissue turn
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down using one’** and two flaps,® local tendon transfer,*'-%
and autologous hamstring tendon harvesting.®> All of these
techniques use a single longitudinal incision for exposure.
Following these procedures, complications, especially wound
breakdown and infection (9%),° are not infrequent, and are
probably related to the paucity of the soft tissue vascular-
ity, and may require plastic surgical procedures to cover
significant soft tissue defects.®’

We have described a less invasive technique of peroneus
brevis reconstruction for the AT using two para-midline inci-
sions.!” This technique allows reconstruction of the AT using
peroneus brevis preserving skin integrity over the site most
prone to wound breakdown. Sometimes during surgery, after
trying to reduce the gap of the ruptured AT, the gap produced
is greater than 6 cm despite maximal plantar flexion of the
ankle and traction on the AT stumps.'” In such instances,
peroneus brevis is not sufficient to fill the gap, and ipsilateral
hamstring tendon harvesting can be an option.*

Peroneus brevis transfer

The patient is positioned prone with a calf tourniquet. Skin
preparation is performed in the usual fashion, and sterile
drapes are applied. Preoperative anatomical markings include
the palpable tendon defect, both malleoli, and the base of the
fifth metatarsal.

Three skin incisions are made, and accurate hemostasis
by ligation of the larger veins and diathermy of the smaller
ones is performed.'” The first incision is a 5 cm longitudinal
incision, made 2 cm proximal and just medial to the palpable
end of the residual tendon. The second incision is 3 cm long
and is also longitudinal, but is 2 cm distal and lateral to the
distal end of the tendon rupture. Care is taken to prevent
damage to the sural nerve by making this incision as close as
possible to the anterior aspect of the lateral border of the AT
to avoid the nerve. At the level of the AT insertion, the sural
nerve is 18.8 mm lateral to the tendon, but as it progresses
proximally the nerve gradually traverses medially cross-
ing the lateral border of the tendon 9.8 cm proximal to the
calcaneum. Thus, the second incision avoids the sural nerve
by being placed on the lateral side of the AT, but medial to
the nerve. The third incision is a 2 cm longitudinal incision
at the base of the fifth metatarsal.

The distal AT stump is mobilized, freeing it of all the
peritendinous adhesions, particularly on the lateral aspect.
This allows access to the base of the lateral aspect of the distal
tendon close to its insertion. It should be possible to palpate
the medial tubercle of the calcaneum. The ruptured tendon
end is then resected back to healthy tendon, and a No. 1

Vicryl (Ethicon, Edinburgh) locking suture is run along the
free tendon edge to prevent separation of the bundles.

The proximal tendon is then mobilized from the proximal
wound, any adhesions are divided, and further soft tissue
release anterior to the soleus and gastrocnemius allows maxi-
mal excursion, minimizing the gap between the two tendon
stumps. A Vicryl locking suture is run along the free tendon
edge to allow adequate exposure and to prevent separation
of the bundles.

The tendon of peroneus brevis is harvested. The tendon
is identified through the incision on the lateral border of
the foot at its insertion at the base of the fifth metatarsal.
The tendon is exposed, and a No.1 Vicryl locking suture is
applied to the tendon end before release from the metatarsal
base. The tendon of peroneus brevis is identified at the base
of the distal incision of the AT following incision of the
deep fascia overlying the peroneal muscles compartment.
The tendon of peroneus brevis is then withdrawn through the
distal wound. This may take significant force, as there may be
tendinous strands between the two peroneal tendons distally.
The muscular portion of peroneus brevis is then mobilized
proximally to allow increased excursion of the tendon of
peroneus brevis.

A longitudinal tenotomy parallel to the tendon fibers is
made through both stumps of the tendon. A clip is used to
develop the plane, from lateral to medial, in the distal stump
of the AT and the peroneus brevis graft is passed through the
tenotomy. With the ankle in maximal plantar flexion, a No.1
Vicryl suture is used to suture the peroneus brevis to both
sides of the distal stump. The tendon of peroneus brevis is
then passed beneath the intact skin bridge into the proximal
incision, and passed from medial to lateral through a trans-
verse tenotomy in the proximal stump, and further secured
with No. 1 Vieryl. Finally, the tendon of peroneus brevis is
sutured back onto itself on the lateral side of the proximal
incision. The reconstruction may be further augmented using
a Maxon (Tyco Health Care) suture.

The wounds are closed with 2.0 Vicryl, 3.0 Biosyn (Tyco
Health Care) and Steri-strips (3M Health Care, MN), taking
care to avoid the risk of post operative hematoma and mini-
mize wound breakdown. A previously prepared removable
scotch cast support with Velcro straps is applied.

Postoperatively, patients are allowed to weight bear as
comfort allows with the use of elbow crutches. It would be
unusual for a patient to weight bear fully at this stage. After
two weeks, the back shell is removed, and physiotherapy is
commenced with the front shell in situ preventing dorsiflex-
ion of the ankle, focusing on proprioception, plantar-flexion

Open Access Journal of Sports Medicine 2010:1

submit your manuscript 99

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Maffulli et al

Dove

of the ankle, inversion and, eversion. During this period of
rehabilitation the patient is permitted to weight bear as com-
fort allows with the front shell in situ, although full weight
bearing rarely occurs on account of balance difficulties.
Patients usually still require the assistance of a single elbow
crutch as this stage. The front shell may be finally removed
after six weeks. We do not use a heel raise after removal of
the cast, and patients normally regain a plantigrade ankle
over a couple of weeks.

Ipsilateral free semitendinosus
tendon graft transfer for chronic
tears of the AT

The patient is positioned prone with a calf tourniquet.®
Skin preparation is performed in the usual fashion, and
sterile drapes are applied. Preoperative anatomical mark-
ings include the palpable tendon defect and both malleoli.®
Two skin incisions are made, and accurate hemostasis by
ligation of the larger veins and diathermy of the smaller
ones is performed. The first incision is a 5 cm longitudi-
nal incision, made 2 cm proximal and just medial to the
palpable end of the residual tendon. The second incision is
3 cm long and is also longitudinal, but is 2 cm distal and
in the midline over the distal end of the tendon rupture.
Care is taken to prevent damage to the sural nerve. At the
level of the AT insertion, the sural nerve is 18.8 mm lateral
to the tendon, but as it progresses proximally, the nerve
gradually traverses medially crossing the lateral border of
the tendon 9.8 ¢cm proximal to the calcaneum.®® Thus, the
second incision avoids the sural nerve by being placed
medial to the nerve.

The proximal and distal AT stump are mobilized, freeing
them of all the peritendinous adhesions. It should be possible
to palpate the medial tubercle of the calcaneum. The ruptured
tendon end is then resected back to healthy tendon, and a
No. 1 Vieryl (Ethicon, Edinburgh) locking suture is run along
the free tendon edge to prevent separation of the bundles.

The proximal tendon is then mobilized from the proximal
wound, any adhesions are divided, and further soft tissue
release anterior to the soleus and gastrocnemius allows
maximal excursion, minimizing the gap between the two
tendon stumps. A Vicryl locking suture is run along the
free tendon edge to allow adequate exposure and to prevent
separation of the bundles.

After trying to reduce the gap of the ruptured AT, if the
gap produced is greater than 6 cm despite maximal plantar
flexion of the ankle and traction on the AT stumps, the
ipsilateral semitendinosus is harvested.

The tendon of the semitendinosus is harvested through a
vertical 2.5-3 cm longitudinal incision over the pes anserinus.
The semitendinosus tendon is passed through a small incision
in the substance of the proximal stump of the AT, and it is
sutured to the AT at the entry and exit point using 3-0 Vicryl
(Polyglactin 910 braided absorbable suture; Johnson and
Johnson, Brussels, Belgium). The semitendinosus tendon is
then passed beneath the intact skin bridge into the distal inci-
sion, and passed from medial to lateral through a transverse
tenotomy in the distal stump. With the ankle in maximal
plantar flexion, the semitendinosus tendon is sutured to the
AT at each entry and exit point using 3-0 Vicryl (Polyglactin
910 braided absorbable suture; Johnson and Johnson). The
repair is tensioned to maximal equines.

One extremity of the semitendinosus tendon is then
passed again beneath the intact skin bridge into the proximal
incision, and passed from medial to lateral through a trans-
verse tenotomy in the proximal stump. The other extremity of
the semitendinosus tendon is then passed again from medial
to lateral through a transverse tenotomy in the distal stump.
The reconstruction may be further augmented using a Maxon
(Tyco Health Care) suture. The wounds are closed with
2.0 Vicryl, 3,0 Biosyn (Tyco Health Care) and Steri-strips
(3M Health Care, MN). A previously prepared removable
scotch cast support with Velcro straps is applied.

Postoperatively, patients are allowed to weight bear as
comfort allows with the use of elbow crutches.’** It would be
unusual for a patient to weight bear fully at this stage. After
two weeks, the back shell is removed and physiotherapy is
commenced with the front shell in situ preventing dorsiflex-
ion of the ankle, focusing on proprioception, plantar-flexion
of the ankle, inversion, and eversion.’'*? During this period
of rehabilitation, the patient is permitted to weight bear as
comfort allows with the front shell in situ although full weight
bearing rarely occurs on account of balance difficulties and
patients usually still require the assistance of a single elbow
crutch as this stage. The front shell may be finally removed
after six weeks. We do not use a heel raise after removal of
the cast, and patients normally regain a plantigrade ankle
over two or three weeks.*'?

Free hamstrings tendon transfer
and interference screw fixation
for less invasive reconstruction

of chronic avulsions of the AT

Chronic avulsions of the AT from the calcaneus are
infrequent.?*3%36% QOpen reduction and fixation is possible
only when a large bony fragment is avulsed. In patients with
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Achilles “sleeve” avulsions, the tendon sleeves from its
insertion into the calcaneus leaving virtually no tendinous
tissue on the posterior calcaneus to facilitate a repair to the
free end of the AT.” We described a method of less invasive
semitendinosus reconstruction for chronic avulsion of the
AT."2 This technique uses one proximal para-midline incision
and one distal Cincinnati incision to respectively expose the
proximal AT stump and the AT insertion. Using this approach,
a wide exposure of the insertion of the AT is possible. The
patient is positioned prone with a calf tourniquet. Skin prepa-
ration is performed in the usual fashion, and sterile drapes
are applied. Preoperative anatomical markings include the
palpable tendon defect and the tuberosity of the calcaneus.
Two skin incisions are made, and accurate hemostasis by
ligation of the larger veins and diathermy of the smaller
ones is performed. The first incision is a 5 cm longitudinal
incision, made 2 cm proximal and just medial to the palpable
end of the residual tendon. The second incision is 5 to 7 cm
semicircular Cincinnati skin incision,”' made over the area
of AT insertion.

The proximal and distal AT stumps are mobilized, free-
ing them of all the peritendinous adhesions. After trying to
reduce the gap of the ruptured AT, if the gap does not allow
the tendon to reach the bone despite maximal plantar flexion
of the ankle and traction on the AT stump, the ipsilateral
semitendinosus is harvested through a vertical 2.5-3 cm long
incision over the pes anserinus. The tendon is prepared in
the usual fashion.'

A cannulated headed reamer corresponding to the grafts
diameter is used to perforate the calcaneus to allow the
passage of the double-looped semitendinosus tendon graft.
A wire is then passed through the tunnel.

The proximal tendon is then mobilized from the proximal
wound, any adhesions are divided, and further soft tissue
release anterior to the soleus and gastrocnemius allows
maximal excursion, minimizing the gap between the two
tendon stumps. The semitendinosus tendon is passed through
a small incision in the substance of the proximal stump of
the AT, and it is sutured to the AT at the entry and exit point
using 3-0 Vicryl (Polyglactin 910 braided absorbable suture;
Johnson and Johnson). The semitendinosus tendon is then
passed beneath the intact skin bridge into the distal incision,
and then through the calcaneus tunnel. With the ankle in
maximal plantar flexion, the semitendinosus tendon is fixed
to the calcaneus using a bioabsorbable interference screw
inserted over a guide wire into the calcaneus.

The patient is immobilized in a below-knee weight-bearing
synthetic cast boot. Postoperatively, patients are allowed

to weight bear as comfort allows with the use of elbow
crutches.>%? It would be unusual for a patient to weight
bear fully at this stage. After two weeks, the cast is removed
and an Aircast boot with five heel wedges (XP Walker, DJO
Ltd, Guilford, England) is applied and physiotherapy is
commenced preventing dorsiflexion of the ankle, focusing
on proprioception, plantar-flexion of the ankle, inversion,
and eversion.>'*? During this period of rehabilitation, the
patient is permitted to weight bear as comfort allows with
the boot in situ, although full weight bearing rarely occurs
and patients usually still require the assistance of a single
elbow crutch as this stage. One heel wedge is removed every
other week, and the boot may be finally removed after six
weeks. We do not use a heel raise after removal of the boot,
and patients normally regain a plantigrade ankle over two
or three weeks.*'2

Conclusion

The nascent literature on minimally invasive AT surgery
is far from universally supportive. Most series that have
been published in support of these surgical approaches
are first reports by originators of particular techniques.
Randomized controlled trials are required to address the
issue of the comparison between open versus minimally
invasive AT surgery. In our hands, minimally invasive
surgery has provided similar results to those obtained with
open surgery, providing decreased perioperative morbid-
ity, decreased duration of hospital stay, and reduced costs.
Multicenter studies with longer follow-up are needed to
justify the long-term advantages of these techniques over
traditional ones.
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