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ABSTRACT

Introduction: Insertional Achilles tendinopathy (IAT) that fails to improve with conservative management often requires surgical
intervention. One surgical approach consists of resecting the retrocalcaneal exostosis, debriding intratendinous calcifications, and
reattaching the Achilles tendon. The use of a double-row suture anchor system has been proposed to increase the tendon—bone
contact area at the insertion site and enhance biomechanical stability. The purpose of this study is to report the clinical and func-
tional outcomes of patients treated with this technique. Materials and Methods: A retrospective study was conducted on consecu-
tive adult patients who underwent surgical treatment for |AT using a double-row suture anchor system. Demographic data, time
to return to work and sports, visual analog scale (VAS) scores, patient satisfaction, and complications were recorded. Results:
Twenty-one patients were included, with a mean age of 55 years (range, 45-63). Of these, 76.14% reported being very satisfied
with the outcome. The average time to return to daily activities was 2.96 months, and the time to return to sports was 5 months.
The mean VAS score decreased from 9.26 preoperatively to 2.5 postoperatively (p < 0.05). Conclusion: Surgical treatment of
insertional Achilles tendinopathy with a double-row suture anchor technique is an effective option. It is associated with high patient
satisfaction, early return to daily activities, full return to sports, and a low complication rate.

Keywords: Insertional Achilles tendinopathy; Haglund deformity; Achilles tendon reattachment; double-row suture anchors;
SpeedBridge™.
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Tendinopatia insercional del tendén de Aquiles: tratamiento quirtrgico con anclajes en doble hilera. Serie
de casos

RESUMEN

Introduccion: La tendinopatia insercional del tendén de Aquiles que no mejora con un tratamiento conservador requiere cirugia.
Uno de los tratamientos quirdrgicos es la reseccién de la exostosis retrocalcanea, el desbridamiento de las calcificaciones intra-
tendinosas y la reinsercion del tenddn de Aquiles. Para ello, hay un sistema de anclajes de doble hilera que permitiria una mayor
area de contacto con el area de insercidon y generaria mas estabilidad biomecanica. El propédsito de este articulo es comunicar
los resultados clinicos y funcionales en pacientes operados con esta técnica. Materiales y Métodos: Se realizé un estudio re-
trospectivo en pacientes adultos consecutivos operados por tendinopatia insercional del tendén de Aquiles mediante un sistema
de anclajes de doble hilera. Se registraron los datos demograficos, el tiempo hasta el retorno al trabajo y al deporte, el puntaje
de la escala analdgica visual, el nivel de satisfaccion y las complicaciones. Resultados: Se incluy6 a 21 pacientes (edad media
55 afios; rango 45-63). El 76,14% estaba muy satisfecho. El tiempo medio hasta el retorno a las actividades habituales fue de
2.96 meses y hasta el retorno al deporte, de 5 meses. El puntaje de la escala analégica visual fue de 9,26 antes de la cirugia y
de 2,5 después (p <0,05). Conclusiones: El tratamiento con anclaje de doble hilera para la tendinopatia insercional del tendén
de Aquiles es una opcidn eficaz, permite un retorno temprano a las actividades habituales y el retorno completo al deporte. Las
complicaciones son limitadas y el nivel de satisfaccion es alto.

Palabras clave: Tendinopatia insercional del tenddn de Aquiles; Haglund; reinsercién; doble hilera; SpeedBridge™.
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INTRODUCTION

Between 2% and 6% of the population will experience some form of Achilles tendon pain during their lifetime.'*
One third of these patients will suffer from insertional Achilles tendinopathy (IAT).>*IAT is commonly diagnosed
in competitive or recreational athletes but can affect people of all activity levels, with the most common age of
presentation being in the 40s.5

IAT includes three entities that can appear either in isolation or simultaneously: insertional tendinosis of the
Achilles tendon with intratendinous calcifications, retrocalcaneal bursitis, and exostosis of the posterior calcaneal
tuberosity, also known as Haglund’s deformity.”® When these conditions occur together, they are referred to as
“Haglund’s triad” or “Haglund’s syndrome,” in recognition of Patrick Haglund, who first described the condition
in 1928.°

Clinically, it presents with pain and a palpable prominence in the posterolateral region of the heel, accompanied
by localized erythema and edema that limits both work and sports activities and causes discomfort with foot-
wear.5 !0

The initial treatment of choice is conservative and may include non-steroidal anti-inflammatory drugs (NSAIDs),
activity and footwear modification, orthoses, immobilization, eccentric exercises, extracorporeal shockwave ther-
apy, nitroglycerin patches, corticosteroid infiltrations, or sclerosing agents.'"'* Even when appropriately applied,
this type of treatment has a reported success rate of less than 50%.'* After six months of failed conservative treat-
ment, surgical intervention is indicated.'>3610-13

The surgical procedure consists of resection of the retrocalcaneal exostosis, excision of the bursa, debridement of
the diseased tendon and intratendinous calcifications, and reattachment of the Achilles tendon to the calcaneus.'>>%
This can be achieved through various approaches, including open, endoscopic, and percutaneous. The endoscopic
and percutaneous techniques allow for decompression of the retrocalcaneal space; however, they present chal-
lenges in adequately debriding degenerative tissue and intratendinous calcifications.'*'* The open approach allows
for complete access to the triad due to greater exposure and can be performed through a posterolateral, postero-
medial, or central incision.? Debridement of the Achilles tendon may involve a partial, complete, or central split of
the tendon. It has been shown that the risk of postoperative tendon tear is lower if less than 50% of the tendon is
detached. If more than 50% of the tendon must be detached, reinsertion with suture anchors is necessary.' Com-
pared to a single-row anchor technique, a double-row configuration provides a larger contact area at the insertion
site and greater biomechanical stability, allowing for earlier rehabilitation and reduced immobilization and non-
weight-bearing time.'>!>!3

The purpose of this study was to evaluate the clinical and functional outcomes in patients diagnosed with IAT
who underwent surgery in our department using an open approach with tendon detachment, resection of the ret-
rocalcaneal exostosis, excision of the bursa, debridement of the diseased tendon and intratendinous calcifications,
and reinsertion of the Achilles tendon to the calcaneus using a double-row anchor system.

MATERIALS AND METHODS

An observational, retrospective, descriptive case series study was conducted. The population consisted of con-
secutive adult male and female patients operated on by the same team from the Sector of Ankle and Foot Medicine
and Surgery, treated for TIA using the Achilles SpeedBridge™ Repair double-row anchor system (Arthrex Inc.,
FL, USA) between March 2015 and March 2021.

Data were obtained systematically from the patients’ digital medical records during preoperative and postopera-
tive consultations and were supplemented by a personal patient questionnaire. Data collection and measurements
were performed by a fellow and a junior surgeon from the team, who did not participate as surgeons in these
procedures.

This research received prior approval from the institution’s Ethics Committee and complies with the regulations
of the Declaration of Helsinki and Good Clinical Practices. Data confidentiality is guaranteed in accordance with
the Personal Data Protection Law No. 25,326.

Patients over 18 years old with a diagnosis of TIA with Haglund’s triad, who had failed conservative treat-
ment—including footwear adaptations, orthoses, physical therapy, posterior muscle chain elongation exercises,
and oral non-steroidal anti-inflammatory drugs—for a minimum of 6 months, and who had a minimum postopera-
tive follow-up of 12 months, were included.
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Patients were excluded if they required associated procedures such as flexor hallucis longus muscle transfer,
Achilles tendon lengthening or V-Y advancement, or had traumatic tendon disinsertion, previous Achilles tendon
surgery, or incomplete electronic medical records.

The variables recorded were: sex and age, affected side, duration in months from symptom onset to surgery,
and comorbidities such as diabetes, smoking, obesity, overweight, and dyslipidemia. Body mass index (BMI) was
also recorded and used as an indicator of nutritional status, classifying patients as underweight (<18.5), normal
weight (18.5-24.9), overweight (25-29.9), or obese (230).

The visual analog scale (VAS) was used to assess pain intensity before and after surgery. This scale consists
of a 10-cm horizontal line, with endpoints representing no pain (0) and maximum pain intensity (10). Patients
marked the perceived pain intensity, which was then measured with a millimeter ruler and classified as mild (<3),
moderate (4-7), or severe (=8).

In addition, postoperative satisfaction was assessed through a subjective survey in which patients rated the
clinical and functional outcomes as “very good” (favorable evolution without pain or discomfort), “good” (satis-
faction with mild discomfort and no difficulty walking), “moderate” (moderate pain with some difficulty walk-
ing), or “poor” (persistent pain, little improvement, and regret undergoing this technique).

Post-surgical complications were also recorded, including superficial or deep infections, pain, wound dehis-
cence, nerve or vascular injuries, tendon disinsertion, and limited range of motion. The severity of complications
was assessed using the Clavien-Dindo classification modified for foot and ankle surgery.'

Surgical Technique

The patient is placed in the prone position with both legs on the operating table, and regional anesthesia is ad-
ministered. A hemostatic cuff is placed on the thigh. An inverted T-approach to the Achilles tendon is performed,
releasing the diseased insertion of the tendon, and, if necessary, it is completely detached.

The retrocalcaneal bursa is resected, the diseased portion of the tendon is debrided, and Haglund’s deformity is
resected using an oscillating saw (Figure 1). The healthy remnant of the Achilles tendon is then reinserted at the
insertion site using the Achilles SpeedBridge™ double-row suture system. Finally, layered closure is performed
(Figures 2 and 3).

Figure 1. A and B. Preoperative radiographs of the calcaneus, lateral and axial views. C and D. Preoperative computed
tomography of the calcaneus, sagittal and axial slices. E and F. Preoperative MRI of the calcaneus, sagittal T1 and T2 slices.
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Figure 2. Surgical technique. A. Exostosis at the insertion of the Achilles tendon. B-D. Inverted “T” approach for
visualization of the prominence at the posterosuperior border of the calcaneus. E. Image after resection. F. Placement of the
first row of anchors. G. Placement of the second row of anchors. H. Tendon reinsertion.

Post-surgical Protocol

The immediate post-surgical protocol consists of antibiotic prophylaxis with cephalexin 1 g every 12 hours for
48 hours, and an analgesia plan according to the patient’s needs.

Patients are monitored at 7 and 15 days, and at 1, 2, 3, and 6 months, and at 1 year. All patients are checked
weekly during the first 2 weeks for wound healing and cast monitoring.

A short plaster boot is maintained in equinus for 2 weeks, non-weight-bearing. After that, a Walker boot with
a 4 cm heel lift is used to maintain the equinus. Weight-bearing is initiated according to tolerance, and ankle mo-
bility exercises are allowed, without exceeding neutral dorsiflexion. From the fourth week, walking in slippers
is allowed, with full weight-bearing as tolerated. Muscle strengthening exercises are initiated and gradually pro-
gressed, with gentle stretching introduced in the third month. Progressive and impact sports activities may begin
from the fifth month.

Clinical, Functional and Satisfaction Assessment

At follow-up visits, the time in months to return to normal and sports activities, as well as post-surgical compli-
cations, were recorded.
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Figure 3. Preoperative radiographs of the calcaneus, lateral view (A) and axial view (B).
Postoperative radiographs of the calcaneus, lateral view (C) and axial view (D).

At the 1-year follow-up, VAS scores and satisfaction with surgery were documented.

Statistical Analysis
A descriptive analysis of the variables was performed using mean and standard deviation (SD), or median and in-
terquartile range (IQR) for numerical variables, according to their distribution. Categorical variables are expressed
as absolute values and proportions. For objectives requiring comparison between continuous variables in different
groups, Student’s t test for paired samples was used. A p value <0.05 was considered statistically significant.
Statistical analysis was performed using Stata 17©, Version 2021, StataCorp LLC.
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RESULTS
The study population consisted of 21 consecutive adult male and female patients diagnosed with TIA, operated

on by the same surgical team using an open technique for reinsertion with a double-row suture system, between
March 2015 and March 2021.

Demographic and Clinical Characteristics

The median (IQR) age at surgery was 55 years (range 45-63), with 11 patients (52.3%) being male. Eleven
(52.3%) of the operated Achilles tendons were on the right side. The median (IQR) follow-up was 16 months
(range 6-24). The median (IQR) time to surgery from symptom onset was 12 months (range 12-18).

Among the comorbidities recorded, the mean BMI was 31.3 (SD 5.8): 9 patients (42.8%) were classified as
obese, one (4%) had controlled diabetes, 5 (23.8%) were smokers, and 4 (19%) had dyslipidemia.

The demographic and clinical characteristics of the patients are detailed in Table 1.

Table 1. Demographic and clinical characteristics of the patients

T R

Age, median (IQR) 55 (45-63)
Sex, n (%)

Male 11 (52.3)
Achilles tendon affected, n (%)

Right 11 (52.3)
Follow-up time (months), median (IQR) 16 (6-24)
Time from onset of symptoms to surgery (months), median (IQR) 12 (12-18)
Comorbidities

Diabetes, n (%) 1(4)
Smoking, n (%) 5(23.8)
Dyslipidemia, n (%) 4 (19)
Obesity, n (%) 9 (42.8)
Body mass index, mean (SD) 31.1(5.8)

SD = standard deviation.

Functional and Clinical Outcomes

A total of 76.14% of patients reported being “very satisfied” with the results of this surgical technique. None
considered their outcome unsatisfactory.

The mean VAS score was 9.26 (SD 1.6) preoperatively and 2.5 (SD 1.62) postoperatively, showing a statistically
significant difference (p<0.05). Functional outcomes are shown in Table 2.

Table 2. Clinical and functional outcomes.

Satisfaction scale, n (%)

Very satisfied 16 (76.14)
Satisfied 5(23.9)
Not satisfied 0 (0)
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Time Until Return to Normal and Sporting Activities
The mean time to return to usual activities was 2.96 months (SD 1.65), while the mean time to return to sports
was 5 months (SD 2.19).

Complications

Five complications were recorded (23.8%). Three patients experienced discomfort due to the anchors, which
required removal one year postoperatively. One patient developed a deep infection secondary to wound dehis-
cence, requiring surgical debridement, and another experienced deep vein thrombosis. Table 3 shows the modified
Clavien-Dindo classification for foot and ankle surgery.

Table 3. Clavien-Dindo classification of complications.

Clavien-Dindo Complications

111B Deep infection 14.7)
IIIA Anchor discomfort 3(14.28)
1TIA Deep vein thrombosis 14.7)

DISCUSSION

This study demonstrates that the combination of debridement of the diseased tendon, calcaneoplasty, recon-
struction of the insertion area, and tendon reattachment with double-row anchorage for the treatment of TIA
significantly relieves pain, enables rapid recovery for resumption of daily and sporting activities, and yields a
high level of patient satisfaction.

Achilles tendinopathy has a multifactorial etiology. Hindfoot alignment, type of footwear, and heel height
can influence its development, as can overuse in sports activities. In addition, there is evidence that genetic and
medical factors, such as diabetes, advanced age, hypertension, obesity, and the use of corticosteroids and fluoro-
quinolones, are associated with Achilles tendinopathies.®!'' In our population, the rate of comorbidities was high;
overweight predominated, with an average BMI of 31.3 (SD 5.8). Nine patients (42.8%) had obesity, and one
(4%) had controlled diabetes. These findings reinforce the importance of considering comorbidities in the evalu-
ation and treatment of Achilles tendinopathies.

Our results show a significant improvement in functional scores and a high level of satisfaction after surgery.
The mean VAS score was 9.26 (SD 1.6) in the pre-surgical evaluation and 2.5 (SD 1.62) postoperatively, a statisti-
cally significant difference (p < 0.05). In addition, 76.14% reported being “very satisfied” with the outcomes of
this surgical technique. These findings are comparable with those published on this same technique. In a study
of 13 patients, Abarquero-Diezhandino et al.'” reported a preoperative VAS score of 8.8 and 1.3 after surgery. In
addition, the American Orthopaedic Foot and Ankle Society (AOFAS) score improved from 34.8 to 90.9, with
an average increase of 56.1 points, which was statistically significant. In the most recent series, published by
Stumpner et al.,'® sports capacity and ankle function were evaluated in 25 patients who underwent the same surgi-
cal technique. The results showed a significant reduction in the VAS score for pain during sports activity from 7.4
(SD 2.5) to 1.2 (SD 2.0) after surgery (p < 0.001). Moreover, sports ability and subjective perception of physical
fitness improved significantly, from 3.6 (SD 3.0) and 3.5 (SD 2.2) to 8.8 (SD 2.4) and 8.8 (SD 2.2), respectively (p
<0.001). There was also a trend toward a transition from high-impact sports to lower-impact sports after surgery.
Ninety-six percent of patients rated the surgical outcome as good or excellent, which aligns with the findings of
our study.

These results support the efficacy of the double-row anchor technique for TIA, resulting in marked improve-
ment in pain and function, with high levels of satisfaction and return to activity.

There are several techniques for Achilles tendon reattachment, and the optimal method remains a matter of de-
bate.'®In a cadaveric study, Achilles tendon reattachment using single-row versus double-row anchors was com-
pared in 18 specimens.'* Half of the specimens were fixed with a single row of anchors, while the other half were
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fixed with double-row anchors. According to the results, the double-row technique provided greater coverage of
the insertion area and greater load resistance, suggesting a more robust fixation and potentially earlier rehabilita-
tion. Rigby et al.’ published a series of 43 cases in which they used a double row of anchors for reinsertion in
patients with TIA, and 81% had an associated procedure (gastrocnemius resection [33 cases] and flexor hallucis
longus transfers [2 cases]). Weight-bearing was initiated at an average of 10 days (range 0-28). These results are
consistent with those of our postoperative protocol, which allows partial weight-bearing from the second week
according to tolerance.

Our approach of choice is the central inverted T incision, as it allows complete exposure of the insertion,
preserving the medial and lateral insertions, if necessary. This facilitates wide debridement of the diseased tis-
sue without risk of vascular or nerve injury. In addition, this approach has been shown to achieve good clinical
outcomes and to result in few complicatThe complication rate for this procedure ranges from 6% to more than
30%, with the most frequent complications being wound healing problems, pain in the scar area, and sural nerve
injury.' In our study, the overall complication rate was 23.8%, with only one serious complication: a deep infec-
tion (4.7%). Additionally, three patients reported discomfort from the anchors and required reoperation to remove
them—a complication already reported by Vega et al.—'> who described discomfort from subcutaneous knots in
2 of 12 patients, both of whom also required revision surgery. Despite this, all our patients remained satisfied
with the final surgical outcome. It is important to note that no cases of disinsertion or vascular or nerve injuries
were reported.

A strength of this study is that it analyzes a surgical technique performed by the same team, providing con-
sistency in the procedure and follow-up. This is likely the first study on this technique conducted in our region,
offering valuable information to the local literature. However, its limitations include its retrospective design and
the small sample size. To obtain stronger evidence, comparative and randomized studies are needed.

CONCLUSIONS

Surgical treatment with double-row anchorage for TIA unresponsive to conservative management represents an
effective intervention. This surgery allows for a full return to daily and sports activities, high levels of satisfaction,
significant pain reduction, and a low incidence of serious complications. These findings support its consideration
as a valid therapeutic option in selected cases.
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