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Abstract
INTRODUCTION: Calcific Insertional Achilles Tendinopathy (CIAT) is a rare tendon pathology characterized by
calcific deposition at the attachment site of the Achilles tendon to the calcaneus (enthesis). Diabetes Mellitus
(DM), one of the common metabolic diseases, adversely affects tendon structure and biomechanics through
various pathways, such as increased oxidative stress and the accumulation of advanced glycation end products.

CASE: We report the case of a 47-year-old male patient with DM, treated with a DPP-4 inhibitor and metformin,
who presented with a long-standing history of atraumatic heel pain and swelling. Clinical examination revealed
that the pain and swelling were localized to the calcaneal enthesis of the Achilles tendon and increased with
passive dorsiflexion. Radiological imaging demonstrated giant calcified mass measuring approximately 5 × 3 ×
1.5 cm at the calcaneal enthesis of the Achilles tendon. During surgical intervention, the distal one-third of the
Achilles tendon was incised using a posterior midline longitudinal approach, followed by excision of the calcified
tissue. As approximately 75% of the Achilles tendon insertion was observed to be preserved, the preoperatively
planned V-Y lengthening technique was abandoned. Repair was performed by re-fixating the tendon tissue, which
had been incised and elevated from the calcaneus, to the calcaneus using a knotted metallic anchor.
Histopathological examination revealed osteochondromatous and tendinoligamentous tissues; no findings
suggestive of malignancy were detected. At a 7-month postoperative follow-up, the patient showed significant
clinical improvement in pain, function, and range of motion.

CONCLUSION: This case highlights a clinically rare giant-sized CIAT and its possible association with the adverse
effects of DM on tendon biomechanics. Even in the presence of giant CIAT, in cases where the insertion is largely
preserved, anchor-supported partial repair may be a feasible surgical option instead of extensive reconstruction.

INTRODUCTION
Achilles tendinopathy (AT) is a common and multifactorial degenerative condition affecting the Achilles tendon
[1]. Degenerative changes at the calcaneal enthesis of the Achilles tendon may progress to an advanced stage,
leading to fibrocartilaginous transformation and pathological calcification [2].

Calcific Insertional Achilles Tendinopathy (CIAT), first described by Clain and Baxter in 1992, is a specific form of
insertion tendinopathy characterized by pathological calcium deposition at the calcaneal enthesis of the Achilles
tendon [3]. Although CIAT traditionally considered a pathology related to excessive tendon loading, current studies
indicate that metabolic factors also play a critical role in disease pathogenesis [1, 4].

Diabetes mellitus (DM) is a common metabolic disease known to induce degenerative changes in tendon tissue
[5]. The accumulation of advanced glycation end products (AGEs) secondary to hyperglycemia in DM leads to
abnormal cross-linking in collagen fibers and disruption of extracellular matrix (ECM) organization [6]. These
changes reduce tendon elasticity and suppress regenerative capacity. In addition, the resulting tenocyte
dysfunction and impaired healing responses may disrupt tendon homeostasis and predispose the tendon to
degeneration and calcification [7]. In the literature, CIAT has been reported to be significantly more frequent in the
presence of DM, that most follow an asymptomatic course, and that their frequency increases with age [8].

Conservative treatment remains the initial therapeutic paradigm and includes activity modification, orthotic
applications, and physical therapy. In cases that do not respond to conservative treatment, surgical excision of
calcified/ossified tissues is the most common treatment approach [9, 2].
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Although evidence regarding the relationship between DM and CIAT is increasing, the literature reporting giant-
sized CIAT cases associated with DM, as in our case, and addressing their surgical management remains quite
limited. In this case report, we aimed to contribute to the existing literature regarding the possible metabolic basis
and surgical management of this rare condition by presenting the clinical, radiological, and surgical features of
giant-sized CIAT associated with DM.

CASE PRESENTATION
A 47-year-old male patient presented with progressive pain and swelling, present for approximately 3 months
localized to the insertional region of the left Achilles tendon, increasing with walking and stair climbing, and
developing without a history of trauma. His medical history revealed that he had been diagnosed with DM 4 years
earlier and had been receiving antidiabetic treatment (DPP-4 inhibitor and metformin) for 4 years accordingly. In
addition, persistently elevated HbA1c levels had been documented over the preceding two years, indicating poor
glycemic control.

On physical examination, skin integrity over the left leg and ankle was preserved, and no erythema or ulceration
was observed. On palpation, marked tenderness and a palpable hard mass were detected in the insertional region
of the left Achilles tendon. Local skin temperature was normal. On evaluation of ankle range of motion, passive
dorsiflexion was measured as 0° and plantar flexion as 40°, whereas active range of motion was limited to 0° of
dorsiflexion and 30° of plantar flexion. The passive stretch test caused an increase in pain, whereas the
Thompson test was evaluated as negative. Distal neurovascular examination was normal.

Diagnostic imaging included radiographs, computed tomography (CT) and magnetic resonance imaging (MRI).
Marked thickening of the Achilles tendon together with peritendinous edema was observed. In addition, a solitary
calcified mass measuring approximately 5 × 3 × 1.5 cm, accompanied by edema, was detected in the insertional
region of the Achilles tendon. The findings were considered consistent with intratendinous calcification localized
to the insertional region of the Achilles tendon (Fig-1).

In the preoperative functional assessment, the AOFAS (American Orthopaedic Foot and Ankle Society) score was
26, the Visual Analog Scale (VAS) score was 8, and the VISA-A score was 29. Ankle range of motion was severely
restricted to 0°–30°.

Surgical treatment was planned due to the size of the calcific lesion, the lack of response to conservative
treatment, and the long-standing persistence of symptoms. Preoperative evaluation suggested that the patient
should undergo V-Y Achilles lengthening due to the possibility of a tendon defect occurring after excision of
calcified tissue. The operation was performed after preparation of the sterile surgical field, under block
anesthesia, with the patient in the prone position.

A posterior midline longitudinal incision was made to include the calcaneal insertion of the Achilles tendon, and
the tendon was exposed. Subsequently, the distal one-third of the tendon was longitudinally incised. During
exploration, calcified osseous tissue was identified in the calcaneal insertional region of the Achilles tendon (Fig-
2). The pathological tissue was excised using an osteotome under C-arm fluoroscopic guidance and was sent for
histopathological examination.

Intraoperative evaluation showed that approximately 75% of the Achilles tendon insertion was preserved.
Therefore, the preoperatively planned V-Y lengthening technique was not required. Using a knotted metallic
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anchor, the intact portion of the tendon was re-fixated to the calcaneus, and partial repair was performed (Fig-3).
After hemostasis was achieved, the surgical field was anatomically closed and wrapped with an elastic bandage.
In the postoperative period, the ankle was immobilized at approximately 20° of plantar flexion, and a gradual
weight-bearing protocol was implemented. Controlled range-of-motion exercises were initiated during the
rehabilitation process.

Histopathological examination of the excised calcified lesion demonstrated osteochondromatous and
tendinoligamentous tissues; no findings suggestive of malignancy were detected.

The patient showed significant improvement after the operation. The patient continues to show significant clinical
improvement at 7 months postoperatively: the AOFAS score increased from 26 to 83, the VAS score decreased
from 8 to 2, and the VISA-A score increased from 29 to 92. A significant improvement in ankle range of motion
was achieved.

DISCUSSION
The presented case makes two important contributions to the CIAT literature. First, it draws attention to the strong
relationship between DM, one of the common metabolic diseases, and tendinopathies, and presents a giant-sized
CIAT case that became symptomatic at a late stage. Secondly, it demonstrates an important surgical approach to
the management of this rare case with a partial repair approach that prioritizes tendon preservation, as the
preoperatively planned V-Y lengthening technique was not deemed necessary during intraoperative evaluation.

CIAT is a multifactorial form of insertional tendinopathy originating from the tendon–bone junction, in which
intrinsic and extrinsic factors act together [10, 11]. It has been reported that patients with type 2 DM have a
fourfold higher risk of developing tendinopathy and up to a fivefold higher risk of tendon tear or rupture compared
with non-diabetic individuals [12].

In addition, it is known that the frequency of CIAT increases with age and is significantly higher in patients with DM
[8].

DM has been associated with impaired tissue function, increased susceptibility to tendon injuries, and decreased
healing capacity. It has been suggested that this pathology arises as a result of the adverse effect on the
relationship among ECM proteins, collagen fibers, and tenocytes due to the increase in advanced glycation end
products (AGEs) under hyperglycemic conditions [13, 14]. However, although the epidemiological relationship
between DM and CIAT has been supported, the pathophysiology between the two conditions is still not fully
understood [15, 8].

Considering the progressive course of CIAT, it has been reported that early stages may follow an asymptomatic
course or present with low symptom severity, whereas clinical manifestations often become apparent during
advanced degenerative processes [16, 17, 3]. In our case, despite the presence of a giant calcified lesion in a
patient with DM, symptoms became apparent only in the last few months, suggesting that the pathological
process may have remained minimally symptomatic for a prolonged period. However, it should be noted that no
definitive conclusion regarding the temporal progression of the lesion can be drawn from a single case.

Patients with CIAT present to the clinic with complaints of progressive pain, swelling, and tenderness, especially in
the insertion region of the tendon. For physical examination, tests such as passive stretching tests that provoke
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pain can be performed [18].

Lateral and axial radiographic evaluations are generally the first and appropriate imaging techniques for detecting
Achilles insertion tendinopathies. MRI can provide prognostic information that can guide the management of CIAT
at different stages [19]. Tendon parenchymal changes consistent with tendinopathy observed on MRI have
generally been associated with poor response to conservative treatment. Surgical intervention is recommended in
patients with severe tendon degeneration confirmed by MRI, failed conservative treatment, or advanced
tendinopathy [20].

Although plain radiographs are effective in demonstrating calcific/ossified lesions in the insertional region, CT and
MRI provide more detailed information regarding the size and morphology of the lesion, the degree of tendon
degeneration, and its relationship with surrounding soft tissues [9, 18]. In particular, preoperative MRI findings
indicating tendon degeneration may be associated with poor response to conservative treatment and may provide
guidance in surgical planning [19, 20]. In the present case, the giant calcified mass in the insertional region of the
Achilles tendon was clearly demonstrated by CT and MRI, and these findings played a decisive role in planning
surgical treatment.

Lateral radiographs demonstrated a solitary calcified lesion measuring approximately 5 × 3 × 1.5 cm at the
calcaneal insertion of the left Achilles tendon. CT revealed marked thickening of the Achilles tendon, a hyperdense
lesion consistent with calcification, and intratendinous edema, without associated fracture or abnormal joint
alignment. MRI demonstrated signal alterations and surrounding soft tissue edema at the level of the calcified
lesion, while calcaneal bone signals were preserved.

The principal aims of surgical treatment are debridement of calcific tissue, excision of insertional osteophytes and
bony prominences, and restoration of tendon–bone continuity. Although several surgical techniques have been
described for CIAT, no clear superiority of one technique over another has been established in the literature [21].
The posterior midline longitudinal approach is frequently preferred because it provides direct access to centrally
located lesions, adequate exposure, controlled debridement, and safe protection of the sural nerve [22–24]. V-Y
lengthening is a reconstructive tendon lengthening technique commonly used to bridge the tendon gap created in
chronic Achilles tendon ruptures or shortened tendons, thereby restoring tendon continuity [25]. In the present
case, the posterior midline longitudinal approach was preferred, and V-Y lengthening was planned preoperatively
as a reconstructive option.

Surgery was performed under femoral and popliteal block anesthesia with the patient in the prone position. An 8-
cm posterior midline longitudinal incision was made to expose the distal insertional region of the Achilles tendon.
Intraoperative evaluation demonstrated that the calcified mass could be excised while preserving tendon fibers
and that approximately 75% of the tendon insertion remained intact. Therefore, the preoperatively planned V-Y
lengthening procedure was abandoned in favor of a tendon-preserving primary repair strategy. The calcified mass
was excised using an osteotome and mallet while preserving the tendon fibers, and complete excision was
confirmed fluoroscopically. Small superficial tendon tears were repaired using non-absorbable sutures. The
remaining intact tendon tissue was reinserted anatomically to the calcaneus using a single anchor screw. Excised
intratendinous calcified-ossified tissue samples were sent for histopathological examination.

Histopathological examination of the calcified lesion revealed osteochondromatous and tendinoligamentous
tissues, with no evidence of malignancy. These findings were consistent with calcific changes developing on the
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basis of a chronic degenerative process, and the possible contribution of DM to this process may be considered in
light of the current literature [26, 27].

Although DM has frequently been associated with Achilles tendinopathy in the literature, data regarding its
relationship with CIAT, the calcific insertional form, and its surgical management remain very limited. The rarity of
DM-associated CIAT cases in the literature suggests that clinical awareness should be increased in diabetic
patients presenting with symptoms of tendon pathology. These findings suggest that early diagnosis and
adequate metabolic control in diabetic patients may limit the development and progression of CIAT and thereby
reduce the need for aggressive treatment. Although the pathophysiology between DM and CIAT has not been fully
elucidated, epidemiological studies clearly demonstrate a correlation between the two conditions. Further
research investigating the relationship between these two conditions is needed to elucidate the specific pathways
and interactions that contribute to CIAT development in DM.

CONCLUSION
CIAT is a rare but clinically important form of tendinopathy that requires careful consideration in terms of
diagnosis and treatment, particularly in patients with DM. This case demonstrates the successful clinical and
surgical management of a rare giant-sized CIAT associated with DM in the absence of a history of trauma.
Although an epidemiological association between DM and CIAT has been reported, the underlying
pathophysiological mechanisms remain incompletely understood. A better understanding of diabetes-related
tendon pathology may improve clinical awareness, facilitate earlier diagnosis, and help reduce the need for more
aggressive surgical interventions in diabetic patients.
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Figure 1

Preoperative Imagıng.

A) CT scan demonstrating calcific deposits within the Achilles tendon

B) T2-weighted MRI

C) Lateral X-ray, demonstrating the calsific lesion’s length and thickness

D) CT scan, demonstrating the calsific lesion’s width
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Figure 2

INTRAOPERATIVE IMAGING

A) Exposure of the giant calcific lesion through a posteromedial incision B) Insizion of Achilles Tendon C)
Exposure of the giant calcific lesion, different angle D) Resected calcific lesion at the Achilles tendon insertion
site

Figure 3

POSTOPERATIVE IMAGING
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A) The Achilles tendon was reattached using suture anchors, No calcific lesion remained
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