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Abstract: Injuries of the Achilles tendon are relatively common in middle-aged athletes. Achilles tendon
ruptures have been estimated to be the third most frequent tendon rupture. Most commonly, the mechanisms of
Achilles tendon rupture are pushing off with the weight bearing forefoot while extending the knee, sudden
unexpected dorsiflexion of the ankle and violent dorsiflexion of the plantar flexed foot, as in a fall from a height.

The decision to treat acute Achilles tendon ruptures conservatively or operatively is somewhat
controversial, with evidence to support either form of treatment. We have operated three cases of tendo-achilles
rupture with tear very close to the insertion site over calcaneus, all three cases were chronic neglected ruptures
with patients in range of 40 — 50 years of age. All the patients were subjected to clinical examination,
ultrasonographic evaluation and prepared for tendon transfer. The surgical technique consists of transfer of
flexor hallucis longus (FHL) tendon as described by Wapner in two patients with modification using bio-screws
and direct repair of neglected rupture using V-Y advancement of gastro-soleus aponeurosis as described by
Abraham and Pankovich. The Achilles tendon is exposed with hockey-shaped postero-medial direct incision. The
FHL tendon is interlaced distally with krackow suturing technique using ethibond suture and fixed to the
calcaneum with bio-screws. The Achilles tendon stump is passed in a conical vertical trans-calcaneal tunnel to
exit out of the middle of the heel with Krackow suture using 2-0 non-absorbable suture in place, this pull-out
suture with tendoachilles tendon proximal stump anchored over the heel using plastic wastes of suture material
with ankle in” 5 to 10° of plantar flexion. In the third case, after doing V-Y advancement of gastro-soleus
aponeurosis and putting krackow suture using 2-0 non-absorbable suture in proximal stump of tendo-achilles,
this pull-out suture with tendoachilles stump anchored over heel using plastic wastes of suture material with
ankle in 5 to 10° of plantar flexion.

Augmented repairs provide stronger reconstruction and gives more biomechanical stability to the
repair. The current approach to the rehabilitation of Achilles tendon rupture surgery is based on a short period
of immobilization and early weight-bearing because of the complications due to prolonged immobilization. In
conclusion, our case series of three patients, using augmentation by FHL tendon fixed to the calcaneum with
bio-screw and using plastic wastes of suture material in place of button for anchorage of pull-out suture over
heel due to unavailability of buttons in the operation theatre found to have good results in the form of functional
outcome and easy availability of sterile material for anchorage of pull-out suture.
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I.  Introduction

Since first described by Ambroise Paré in 1575 and reported in 1633 in the literature, rupture of the
Achilles tendon has received increasing attention regarding treatment.! Injuries of the Achilles tendon are
relatively common in middle-aged athletes and the frequency of these injuries is increasing as more people
remain active in recreational sports and activities for longer times. Achilles tendon (TA) ruptures have been
estimated to be the third most frequent tendon rupture. The peak age for TA ruptures in both men and women is
between 30 and 40 years of age. Most commonly, the mechanisms of TA rupture are pushing off with the weight
bearing forefoot while extending the knee, sudden unexpected dorsiflexion of the ankle and violent dorsiflexion
of the plantar flexed foot, as in a fall from a height. Disruption also can occur from a direct blow to the
contracted tendon or from a laceration. TA rupture has been related to a relatively hypovascular area of the
tendon, shown by angiography to be 2 to 6 cms above insertion into the calcaneus. The cause of Achilles tendon
rupture probably is a combination of a relatively hypovascular area and repetitive trauma that causes an
inflammatory reparative process that is unable to keep up with the stresses because of decreased vascularity. A
mechanical overload completes the rupture.

The decision to treat acute TA ruptures conservatively or operatively is somewhat controversial, with
evidence to support either form of treatment, but surgical repair seems to have been the preferred treatment in the
late 1980s and 1990s.%® Non-operative treatment begins with immobilization of the ankle in plantar flexion for
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6- 8 weeks using plaster casts.® Although non-operative treatment avoids the risk of surgery and decreases
patient cost, this may result in a lengthened tendon with reduced power of the gastrosoleus muscle’® and a high
re-rupture rates.>* A number of techniques have been described in the literature for reconstruction of a neglected
TA rupture. If the tendon defect is less than 3 cms after debridement and the injury is less than 3months old,
direct repair often is possible. If, however, the tendon gap is more than 3 cm (more common), additional
techniques must be used, such as local tissue transfer, tissue augmentation, synthetics and allografts. V-Y
quadriceps-plasty and gastro-soleus aponeurosis turn down flap can be used for augmentation, and local tendon
transfers (flexor hallucis longus, flexor digitorum longus, peroneus brevis and plantaris longus) can be used to
bridge larger defects.

The purpose of this study was to report the results of our case series of chronic TA ruptures using the
innovative technique of augmented repair and anchorage of pull-out sutures over heel using plastic wastes of
suture material in place of routinely used buttons.

Il.  Case Report

We have operated three cases of TA rupture with tear very close to the insertion site over
calcaneus(within 2 cm. of insertion) found intra-operatively, all three cases were chronic neglected ruptures with
patients in range of 40 — 50 years of age. Duration from rupture to surgical treatment was 4 months to 6 months
in all the three cases. Tendon gap was palpable in all the three cases while in two cases a clear gap of over 3 cms
was palpated from outside and is indicative of the real gap left in the tendon after debridement and this is one of
the reason we feel is a clear indication for tendon transfer in preference to direct suture. All three patients were
subjected to clinical examination , Ultrasonographic evaluation and two of them prepared for tendon transfer.
The surgical technique consists of transfer of flexor hallucis longus (FHL) tendon as described by Wapner in
two patients with modification of using bio-screw for fixation to calcaneus and direct repair of neglected rupture
using V-Y advancement of gastro-soleus aponeurosis as described by Abraham and Pankovich in one patient.
The Achilles tendon is exposed with hockey-shaped postero-medial direct incision in two cases and direct
posterior incision over gastro-soleus muscle and Achilles tendon in one case. The tendon morphology is studied
and the ends were debrided adequately. In two cases, FHL tendon is isolated on the medial side of the foot and is
retrieved through the postero-medial incision. The FHL tendon is interlaced distally with krackow suturing
technique using ethibond suture and fixed to the calcaneum with bio-screws through a vertical tunnel above
downwards. The Achilles tendon stump is passed in a conical vertical trans-calcaneal tunnel to exit out of the
middle of the heel with Krackow suture using 2-0 non-absorbable suture in place, this pull-out suture with tendo-
achilles tendon stump anchored over the heel using plastic wastes of suture material with ankle in 5 to 10° of
plantar flexion. This method was also used in the third case, after doing V-Y advancement of gastro-soleus
aponeurosis and putting krackow suture using 2-0 non-absorbable suture in proximal stump of tendo-achilles,
this pull-out suture with tendo-achilles stump anchored over the heel using plastic wastes of suture material
with ankle in 5 to 10° of plantar flexion. An above knee posterior splint is applied after insertion of suction drain.
CASE 1 - 45 years old male presented to Orthopaedics out patient department (OPD) with 4 months old chronic
neglected TA rupture due to sudden dorsiflexion of left feet while climbing stairs with weight on his head.
Patient found to have pain in the heel and difficulty in walking with insufficient push-off during terminal stance
phase on examination. Intra-operatively, tendon gap was found to be 5 cm. after debridement (figure 1) and
operated with augmented repair using FHL fixed to the calcaneus with bio-screw through a vertical tunnel above
downwards and pull-out suture technique as described above.

CASE 2 - 49 years old male presented to Orthopaedics OPD with 5 months old chronic neglected TA
rupture right due to fall from height of 10 ft. on both feet. Patient presented with complaint of difficulty in
walking on uneven ground. Patient found to have insufficient push-off during terminal stance phase. Intra-
operatively, tendon gap was found to be 5 cm (figure 2). after debridement and operated with augmented repair
using FHL fixed to the calcaneus with bio-screw through a vertical tunnel above downwards and pull-out suture
technique as described above.

CASE 3 - 48 years old male presented to Orthopaedics OPD with 4 %2 months old chronic neglected TA
rupture left due to sudden dorsiflexion of ankle while loading weight on his head, labourer by occupation. Patient
presented with pain in the heel and difficulty in walking with palpable defect over tendo-achilles. Patient found
to have insufficient push-off during terminal stance phase. Intra-operatively, tendon gap was found to be 2 cm.
after debridement and operated with direct repair after V-Y advancement of gastro-soleus aponeurosis (figure 3).
The repair is strengthened with pull-out suture technique as described above (figure 4 &5).

The postoperative protocol consists of first dressing at 5 day and suture removal at 2 weeks, pull out
suture retrieval and full weight-bearing at 6 weeks. Isokinetic & isometric strengthening and proprioceptive
exercises were applied to the extremity for 3 weeks under control of an experienced physical rehabilitation team
at the same time. Running on an even surface was not allowed before 12 weeks after the operation. Previous
athletic activity was allowed at the sixth month. The follow-up period ranged from 1.5 to 2 years. The results
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were evaluated by the American orthopaedic Foot and Ankle society (AOFAS) hind foot score which was found
to be very good in all the three cases.

I11.  Discussion

TA rupture most commonly occurs in 25-40 years old active individuals. 90% of the patients injured
the tendon while doing some form of recreational activities. Although age-related risk factors for Achilles tendon
injuries are well reported in the English literature, however there is no studies that analyze the relationship
between the specific sports and Achilles tendon injuries.**°

The aetiology of the Achilles tendon rupture remains unclear, but some of the investigations have
supported the theory of chronic degenerative changes based on histological examination of material obtained
from the ruptured area during the operation.™*2 Inglis and Sculco proposed that there is an inhibitor mechanism
that regulates the length versus power mechanism of the musculo-tendinous unit, which limits the tendon length
when sudden overloading of the tendon is applied.?

Treatment options available for TA rupture, such as non-operative closed methods, open surgical repair
or percutaneous sutures, which have long been a matter of controversy. The disadvantages of closed procedures
are high re-rupture rates (10-30%) and less strength & endurance compared with open surgical repair.”**® The
proper indications for surgical repair appear to be an active patient who demands to return to functional status at
the earliest possible with a short rehabilitation program. Meanwhile, with the developments of operation
techniques, the complications of open repair have become less frequent. However, Nistor found only minor
differences between the results of surgical and non-surgical treatment.*® Simple end-to-end suture is easier to
perform and requires a less-extensive dissection, but to approximate a poor quality tendon with only end-to-end
suture is not safe. Less-invasive techniques also have been developed to perform end-to-end suture of the
Achilles tendon percutaneously.®*® The incidence of sural nerve injury and re-rupture rate seems to be higher
with percutaneous repairs.*’

In cases of neglected chronic TA ruptures, augmented TA repair provides stronger reconstruction and
provides more biomechanical stability to the repair. Central gastro-soleus aponeurosis flap repair is superior to
standard Kessler repair by virtue of its strength. Augmentation by adding collagen to the repair site allows earlier
mobility, weight-bearing and a more aggressive rehabilitation program with reduction in the incidence of re-
rupture for both acute and neglected Achilles tendon rupture.*®*°

In the recent past, regardless of the treatment methods — non-operative closed methods, open surgical
methods or percutaneous procedures — casting in ankle equines without weight-bearing for a minimum of 6-8
weeks has been widely accepted. The current approach to the rehabilitation of TA rupture surgery is based on a
short period of immobilization and early weight-bearing because of the complications due to prolonged
immobilization, such as arthrofibrosis, joint stiffness, calf atrophy, damage to the articular cartilage and deep
vein thrombosis.?>?* Also, prolonged immobilization and limitation of weight-bearing accompanied with
prolonged rehabilitation program and sick leave time and resultant a weakened, atrophic & less vascularized
tendon that is prone to re-ruptures. Although the positive effects of early mobilization on the healing process
after surgical repair have been well documented by several reports,?>? in these studies full weight-bearing was
not allowed for 4-6 weeks. Tensile loads cause viscoelastic response at the muscle—tendon unit and the ruptures
are most commonly seen at the musculo-tendinous junction. Early full weight-bearing after surgical repair by
protection from overloading may allow newly formed collagen fibre to grow and be remodelled rapidly,
ultimately sustaining good tendon strength.?*? In the majority of the published series, the results of the primary
repair have been reported about TA rupture surgery rehabilitated with early weight-bearing rather than
augmented reconstruction. In our series, the clinical results of augmented repair of Achilles tendon using bio-
screws and plastic wastes of suture material in place of button for anchorage of pull-out suture over heel due to
unavailability of buttons in the operation theatre with early weight-bearing in walking cast demonstrated
satisfactory functional recovery without any major complications. All the three cases showed good results at one
year follow-up in terms of the American orthopaedic Foot and Ankle society (AOFAS) hind foot score.

Surgical treatment of TA rupture is associated with a significantly lower incidence of re-rupture and
therefore is the treatment method of choice. Non-surgical treatment may be acceptable for patients who refuse
surgery or who are unfit for surgery. Functional early mobilisation appears to be associated with an improved
functional outcome and should be considered in preference to plaster cast immobilisation where appropriate.?®

Nevertheless, augmented repair of the Achilles tendon rupture has certain handicaps. The major
disadvantages of augmented reconstruction are increased rate of wound complication and infection due to the
more extensive approach.?” Deep infection after surgical repair of TA rupture is a relatively rare but devastating
problem as the skin and soft-tissue defects around the ankle are major challenges for the surgeon. Methods for
the reconstruction of soft tissue defects after infection have been reported in the literature, but the results found
to be variable and insufficient data is available in general to support any of the techniques.”* Another problem
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is widening of the posterior aspect of the ankle. The repaired part of the tendon heals with a bulky tissue that
might results in contact ulcers with shoeing.

Zell and Santoro reported no re-rupture in their augmented repair series of 25 acute TA rupture.'®
Although it was reported that re-ruptures mostly result from full weight-bearing during the first few days after
removal of the cast or orthosis.*° We did not encounter any immediate re-rupture after removal of the cast in
our series due to gradual progression to full weight-bearing after cast removal. However, re-rupture is a
troublesome complication that is difficult situation for both the surgeon and the patient. The sural nerve injury
can also overshadow the success of the operation even if most of the injuries are transient.**” In order to prevent
this complication, the sural nerve can be protected in the lateral skin flap of the posteromedially placed skin
incision. In our series, no patient had sural nerve injuries and any other major complications.

We believe that expectations of professional athletes from surgical treatment are more demanding than
from non-professionals. However, all of the patients in our series demanded return to a particular level of pre-
injury activity at the earliest date possible. In our series all three patients achieved pre-injury activity status with
slight limitation at approximately one year follow up.

In conclusion, augmented repair of chronic TA ruptures using tendon grafts are strong and stable
enough to allow early weight-bearing ambulation with favourable clinical results in most of the patients. In our
series, new innovative technique of using bio-screw fixation for FHL augmentation and using plastic wastes of
suture material in place of button for anchorage of pull-out suture over heel due to unavailability of buttons in
the operation theatre found to have good results in the form of functional outcome and easy availability of sterile
material for anchorage of pull-out suture. The disadvantages of the procedure have to be shared in detail with
patients before the operation. Care must be taken about keeping dressing gauge in between heel and plastic
material of suture and tying the knot tightly and properly over the plastic material of suture. Further studies that
include a higher number of neglected TA rupture patients need to be performed to elucidate the security and
safety of this new innovated augmented technique.
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Figure 1 figure 2 figure 3

figure 5

Figure 4

Legends of figures:

Figure 1- Intraoperative picture of case 1 showing TA rupture with tendon gap.

Figure 2- Intraoperative picture of case 2 showing TA rupture with tendon gap.

Figure 3- intraoperative picture of case 3 with V-Y plasty.

Figure 4- clinical picture showing pull out suture anchored over heel using plastic wastes of suture material.
Figure 5- clinical picture of case 1 after closure.
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