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Background: Delayed Achilles tendon ruptures leaving large defects are difficult to treat, and the potential for tendon regeneration is
thought to be limited. Furthermore, post-operative wound healing problems, sometimes including infections, can be challenging to
treat and negatively affect rehabilitation.
Case Presentation: This 74-year-old lady suffered from insertional Achilles tendinopathy. After treatment with a local cortisone
injection, she sustained a total insertional Achilles tendon rupture. This rupture was treated conservatively, and after treatment the
Achilles re-ruptured in the insertional area. The rupture was then treated with re-insertion into the calcaneal insertion. Early in the
post-operative period the patient sustained a deep surgical wound infection and sepsis. Because of poor effect of treatment with
antibiotics, and total tendon destruction, the whole Achilles was extirpated. After extirpation there was immobilization in a cast
followed by mobilization and gradually increased loading. At a one-year follow-up, the patient was walking without a limp, could do
heel-raise halfway up standing on one leg, there was a palpable Achilles tendon and ultrasound scanning showed a structure very
similar to a slightly thickened and tendinopathic Achilles tendon. There was an obvious regeneration of the whole Achilles tendon, and
the tendon function was surprisingly good.
Conclusion: This case study clearly shows the regeneration potential in the Achilles tendon and provides significant knowledge of
importance for clinicians dealing with Achilles tendon injuries.
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Introduction
It is well known that Achilles tendon ruptures, especially delayed ruptures, can be challenging to treat.1 The healing
process in tendons in general is often slow, and can result in formations of inferior scar tissue and adhesion formation.1,2

The remodeling into functional tissue can take years, and functional impairment such as altered gait, plantarflexion
weakness, and impaired ankle function can remain.1,2

Tendon healing is characterized by an acute inflammatory phase followed by production and alignment of extra-
cellular matrix (collagen I and III). The speed of this process can vary between different parts of the tendon, and
appropriate alignment of newly created collagen fibers is influenced by application of mechanical load.3,4

To the best of our knowledge, there is no consensus on the optimal treatment algorithm for Achilles tendon healing.
There are open questions concerning immobilization and mechanical stimulation during the healing process.4,5 The
specific mechanisms involved in tissue regeneration, and the role of ageing, are not fully clarified.5,6 Serious injuries such
as chronic (delayed) Achilles ruptures most often need surgical treatment, and there are different procedures aiming to
cover the tendon defect.7,8 Skin healing can sometimes be difficult after these procedures, often because of too much
tension in the skin after suturing over the underlying repair, and plastic surgery can be needed.9
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In this case study we report a complicated and challenging clinical case with a surprisingly comprehensive Achilles
tendon regeneration after a series of total ruptures, deep surgical wound infection and extirpation of the whole Achilles
tendon. Ethical approval for studies on the Achilles tendon was obtained from Umeå University, Sweden. The patient
gave consent to publish the information of this case.

Case Presentation
The patient is a healthy 74-year-old lady, physically active with walking and horse riding. One month after cortisone injection
treatment of insertional Achilles tendinopathy she sustained a total insertional Achilles tendon rupture during push off when
biking. This rupture was treated conservatively in a Walker boot for 8 weeks. Then, during horse riding, a push off caused
a total re-rupture in the insertion. The rupture was surgically treated with re-insertion of the Achilles into the calcaneus, using
suture anchors. This was followed by immobilization in a cast. Postoperatively the patient sustained a deep wound infection not
responding to antibiotics, signs of sepsis, and surgical exploration was indicated. During surgery the whole Achilles was found
to be severely affected by infection, more or less destroyed, and the distal 7 cm of the Achilles (the whole free Achilles) had to
be removed. This left a large defect without any tendon tissue, and the skin was sutured over the defect. After this procedure,
immobilization and treatment with cloxacillin antibiotics, cured the infection and the wound healed properly. The foot was
immobilized in a cast the first 10 weeks, from maximum plantarflexion initially, then gradually decreased plantarflexion until
reaching neutral position. This was followed by immobilization in a dorsal cast, preventing from stretching of the Achilles in
dorsiflexion, for another 3 months. She was told to gradually increase the load during walking, but to avoid stretching for
altogether 6 months. After 6 months she was offered surgical reconstruction with a flexor hallucis longus graft, but because she
then had a satisfactory function, she decided to wait and see. Her function gradually improved, and one year postoperatively
when seeking help for pain in the other Achilles, the good function on the operated side was noticed (Figure 1). Ultrasound
scanning surprisingly showed a tendon looking very similar to a slightly tendinopathic Achilles (Figures 2–4).

Conclusion and Discussion
We have here presented a patient that had a comprehensive regeneration of the whole Achilles tendon and surprisingly
good function, after sustaining two total tendon ruptures, post-operative deep wound infection and sepsis, and treatment

Figure 1 Bilateral heel raises 1 year after right Achilles tendon removal.
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with extirpation of the whole tendon. One year after the extirpation the patient had good function, and ultrasound
imaging showed a tendon that looked very similar to a slightly tendinopathic Achilles tendon. This case study clearly
shows the regeneration potential in the Achilles tendon, and provides significant knowledge of importance for clinicians
dealing with Achilles tendon injuries.

Delayed Achilles tendon ruptures are difficult to treat, and surgery is often needed to repair the tendon defect.7,8

Surgical repair of delayed ruptures can be complicated by skin healing problems occasionally complicated by deep
infections.9 This female patient was severely affected by a deep wound infection and signs of sepsis, where the whole 7–
8 cm free tendon that was destroyed by infection had to be removed. This left a large defect without any tendon tissue. It
seemed very unlikely that this defect over time would be filled with tendon-like tissue, allowing for good function, and
the patient was offered the possibility of reconstructive surgery after wound healing. However, one year later the patient
was satisfied and had good clinical function and ultrasound imaging findings showing a tendon looking very similar to
a slightly tendinopathic Achilles.

A limitation with the current study is that we have limited information from the operation. We only have the notes,
and the information from the operating surgeon that the whole Achilles was removed.

Figure 2 Longitudinal ultrasound view showing the Achilles insertion-regenerated tendon like structure including tendinopathy like features inserted into the calcaneus.

Figure 3 Longitudinal ultrasound view showing the Achilles midportion-regenerated tendon like structure including irregular tendinopathy like features.
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Despite extensive research on tendon tissue healing there are still many questions on the underlying processes of
regeneration, and concerning the ideal application of immobilization and mechanical stimulation.2,3 For this patient,
stretching of the tendon was avoided for 6 months, and maybe this is of importance for the tendon tissue regeneration.

In conclusion, the information from this case study is related to only one patient, but hopefully it is of clinical interest
and can stimulate research on the regeneration capacity of the Achilles tendon.

Disclosure
The authors report no conflicts of interest in this work.
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Figure 4 Transversal ultrasound view showing the Achilles midportion-regenerated tendon like structure including irregular tendinopathy like features.
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