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ABSTRACT

Objectives: Achilles tendon is one of the most commonly ruptured tendons in the body. Conservative and operative treatment is both well-described in
the literature. Surgical treatment carries risks and complications, which we tried to overcome with our novel biplanar repair technique.

Materials and methods: The unique features of our technique include an incision with intact skin bridge, repair of tendoachilles tendon with mediolateral
and anteroposterior tunnels in calcaneal tuberosity and a post-operative cast permitting knee flexion, preventing knee extension.

Results: The results of this technique after 1 year of follow-up showed no wound-related complications, no rerupture, and an average American

Orthopedic Foot and Ankle Society score of 92.

Conclusion: It is a promising technique and further studies are needed to compare the results of our technique with existing ones over longer periods.
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INTRODUCTION

Achilles tendon is the strongest tendon in the human body
and is also one of the most commonly ruptured tendons.™ The
common mechanisms of injury that leads to Achilles tendon
ruptures are sports injuries, road traffic accidents, and
penetrating trauma.”’ Achilles tendon ruptures are often seen
in young active adults who desire to return to their work or
sporting activities following treatment. Conservative treatment
by casting has been known to give good results, but is associated
with higher incidence (up to 30%) of rerupture and delayed
return to activities.*" Due to this, surgical treatment has gained
preference for the treatment of Achilles tendon rupture.”
Surgical treatment of Achilles tendon tears has its own set
of risks and associated complications which make this form
of treatment challenging. Some common complications
are wound necrosis, deep infection, sural nerve injury, and
rerupture of tendon.®!

Wound-related complications following surgery are
common due to the superficial location of the tendon and
associated surrounding soft-tissue injury.”! A wound-related
complication rate of up to 17% and deep infection rate
of up to 4% have been reported across different methods
of Achilles tendon repair.® These complications can
significantly hamper rehabilitation and leave patients with a
poor functional outcomes.”!

Rerupture rates of up to 5.6% following surgical treatment
and up to 20.8% following conservative treatment have been
reported in various studies.”!?) Attempts at augmenting
the tendon repair by various techniques have also failed in
improving rerupture rates.!"*

Many studies have been undertaken over the years
to evaluate minimally invasive and percutaneous
techniques of tendon repair to minimize wound-related
complications and rerupture rates following surgery,
although none have established any clear advantage of
such procedures.'”) Our institute thus came up with
a novel technique to repair torn Achilles tendon, where
a bridge of skin is left intact between two longitudinal
incisions and the tendon is sutured by a biplanar
technique to achieve a strong repair. It was hypothesized
that this technique would reduce wound-related
complications as well as rerupture rates.

MATERIALS AND METHODS

Six patients presenting with closed complete Achilles tendon
tears between 2018 and 2022 were operated on using our
repair technique at our institute. Diagnosis was made
by clinical examination and was confirmed by magnetic
resonance imaging (MRI). All of the patients included in
this study were operated on and followed up by the same
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surgeon. All six patients in our study had complete ruptures
of tendoachilles.

Surgical technique

Once the patient is anesthetized, a pneumatic tourniquet is
applied to the thigh and the patient is then placed in the prone
position on the operating table. Surgical area is thoroughly
prepared, painted with chlorhexidine and betadine, and then
draped. The tourniquet is inflated and a midline incision of
about 3 cm is given over the tip of the calcaneal tuberosity
extending proximally. The torn end of the Achilles tendon
is identified and the paratenon is separated and incised
using dissecting scissors. The paratenon incision is carried
proximally by passing the scissors in the same plane upward
till the musculotendinous junction of triceps surae. Another
midline longitudinal skin incision of about 5 cm is given over
the musculotendinous junction while maintaining a skin
bridge of about 5 cm in between the two incisions. [Figure
1] The Achilles tendon is identified and the torn edge is
delivered through the proximal incision while leaving behind
the paratenon with the subcutaneous tissue [Figure 2]. The
irregular edges of the torn tendon are debrided. Two separate
number 5 non-absorbable polyester threads are now taken and
the tendon is secured by whip stitch technique in two separate
planes. The first thread is sutured in the mediolateral direction
and the second in the anteroposterior direction, thus securing
the tendon in two planes [Figure 3]. Now going back to the first
incision, the soft tissues around the tuberosity are separated to
clearly define the insertion of the Achilles tendon. Once it is
identified, two separate drill holes (with a 2.5 mm drill bit) are
made in the tuberosity, one in the mediolateral direction and
one in the anteroposterior direction [Figures 4-6]. The torn end
of the Achilles tendon is delivered back into the distal incision
over a curved hemostat. Now, the ends of the mediolateral and
anteroposterior stitches are passed into the respective bone
tunnels over a shuttling thread. The ankle is put into plantar
flexion before tightly tying the two threads separately [Figure
7]. Incisions are closed in layers. A cast is applied with the
ankle in plantar flexion and is maintained for 3 weeks. The
cast applied in the operation theater is specifically designed to
permit knee flexion while preventing the terminal 30-40° of
extension of the knee. The cast is applied in about 40° of knee
flexion such that the proximal end of the cast ends around the
calf posteriorly and extends just above the knee anteriorly. This
anterior extension of the cast restricts the terminal 40° of knee
extension and prevents undue stress on the tendon repair.

The patients were discharged with the below knee cast in
situ and were followed up on the 21 day for suture removal.
A new below knee fiber cast is applied after suture removal
with the foot in the plantigrade position and partial weight-
bearing as tolerated is started. This cast is retained until about
10 weeks after surgery following which it is removed and
ankle mobilization exercises are started. Heel cord stretching

Figure 2: Delivering the tendon through
proximal incision and applying whip stitch.

exercises are started at 3 months following surgery to improve

dorsiflexion range of the ankle joint and full weight-bearing

ambulation is achieved by this time.

The patient was then followed up at 6 months, 9 months, and

12 months following surgery. At each visit, the surgical scar

was analyzed, active range of movements was recorded, calf

circumference measured, and American Orthopedic Foot and

Ankle Society (AOFAS) Ankle - Hindfoot score was calculated.

Unique features of our technique:

o Incision with skin bridge

o Repair of tendoachilles tendon with mediolateral and
anteroposterior tunnels in calcaneal tuberosity

o Post-operative cast permitting knee flexion, preventing
knee extension.

RESULTS

None of the patients included in the series developed any
surgical site related complications like wound dehiscence,
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Figure 3: The tendon is
prepared by two whip
stitches, one anterior
to posterior (blue) and
the other from medial
to lateral (red).

Figure 4: Drilling holes in calcaneal tuberosity.

Figure 5: Drill holes through calcaneal tuberosity. Anterior to
posterior. It accommodates the stitches marked in blue arrow.

Figure 6: Drill holes through
calcaneal tuberosity. Medial to lateral.
It accommodates the stitches marked
in a red dashed line.

Figure 7: Tying the tendon to calcaneal tuberosity through two
tunnels.

necrosis, infection, or sural nerve injury [Figure 8]. There
was no case of rerupture either in any of the six patients.

At the 12 month follow-up, the average AOFAS score of our
patients was 92.

The average difference in calf circumference of the operated
and uninvolved limb was 2.4 cm at 3 months. This difference
gradually reduced to an average of 0.3 cm at 12 months
follow-up.

The average range of active dorsiflexion at 12 months follow-
up was 16.5° and active plantar flexion was 41.2°.

DISCUSSION

Tendoachilles tendon tears are well-described in the literature
and are commonly seen in athletes and sports injuries, but
can occur in people with sedentary lifestyles as well.'¥ The
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Figure 8: Healthy surgical scar.

incidence of tendoachilles tendon tears is on the rise and is most
significantly seen to increase in males aged 30-39.1"! The most
common site of rupture of tendoachilles tendon is reported to be
3-6 cm above the os calcis as this is a watershed region that has
compromised vascularity.” Besides trauma, the tendon is prone
to rupture following steroid therapy, hypercholesterolemia, gout,
rheumatoid arthritis, and following renal transplant.-??

The best modality of treatment for acute tendoachilles tendon
ruptures remains contentious and no consensus has been
reached between conservative versus operative treatment.
Among operative techniques, percutaneous repair has proven
to reduce risk of infection and wound necrosis compared to
open repair techniques, but has an increased incidence of
rerupture of tendon.! The Dresden technique is a popular,
percutaneous technique being used with excellent results in
acute TA tears, but the requirement of special instrumentation
and the minor wound-related problems (27%) and rerupture
rates (1-3%)2*% encourages us to develop better techniques
with easily available surgical materials.

In the bid to reduce surgery related complications, evolution
of surgical techniques continues. Our institute came up
with this technique and has proven to give good results. At
present, we have included only six patients in our case series
and we continue to use this technique to treat all patients
with closed, acute tendoachilles tears. Further studies are
needed to evaluate a larger cohort of patients treated by this
technique and to compare the results of our technique with
existing ones over longer periods.

CONCLUSION

The most important take away message from our study
is that maintaining a skin bridge can overcome wound
related complications in surgical repair of Tendoachilles
tendon tears. Repairing the tendon in 2 planes through the
calcaneal tuberosity can reduce chances of re-rupture and a
postoperative cast that allows knee flexion while preventing
complete extension is useful in preventing knee stiffness
while the tendon heals. We will continue to study and evolve
this technique and compare it with other surgical methods to
treat Tendoachilles tears, and publish our results as we collect
more scientific data.
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