
Introduction
Tendon xanthomas are benign, non-neoplastic lesions of the 
tendons, synovium, and subcutaneous tissues. They are an 
important clinical manifestation of defective lipid metabolism, 
most commonly familial hypercholesterolemia (FH) [1] and 

familial coronary artery disease [2]. Elevated low-density 
lipoprotein (LDL) is oxidized and engulfed by macrophages, 
resulting in the formation of foam cells [3].
Xanthomatous deposition occurs most frequently in tendons 
close to the skin, notably the Achilles tendon, the patellar tendon, 
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Introduction: Tendon xanthomas are cholesterol-rich deposits associated with disorders of lipid metabolism, most classically familial 
hypercholesterolemia. Although primarily a dermatological or metabolic finding, they often present to orthopedic surgeons because of 
functional impairment, cosmetic concerns, or diagnostic uncertainty arising from a mass-like swelling.
Case Report: A 33-year-old woman presented with a 3-year history of progressive, painful swelling over both Achilles tendons, worse on the 
right, with difficulty walking and wearing shoes. Examination revealed firm-to-hard masses adherent to the tendons, tender on the right side, 
with normal ankle range of motion. Total cholesterol was elevated at 228 mg/dL (reference range, 123–200 mg/dL), with low-density 
lipoprotein cholesterol, high-density lipoprotein cholesterol, and triglycerides within their reference ranges. Magnetic resonance imaging 
showed bilateral fusiform thickening of the Achilles tendons. The right-sided xanthomatous mass was excised completely, and the resulting 10-
cm defect was reconstructed with a gastrosoleus turn-down flap. Histopathology confirmed tendon xanthoma. At 1-year follow-up, pain had 
improved (Visual Analog Scale 7–2) and the American Orthopaedic Foot and Ankle Society score had increased (52–90), with the ability to 
perform a single-leg heel raise and no clinical recurrence.
Conclusion: Achilles tendon xanthoma, although uncommon, should be considered in the differential diagnosis of heel swelling, and a lipid 
profile should be obtained. Orthopedic surgeons play a key role in diagnosis and surgical treatment, while collaboration with endocrinology and 
metabolic specialists helps guide further evaluation and reduce cardiovascular risk.
Keywords: Tendon xanthoma, Achilles tendon, hypercholesterolemia, turn-down flap, tendon reconstruction.

Abstract

Learning Point of the Article:
Progressive bilateral Achilles tendon swelling should raise suspicion of tendon xanthoma andprompt lipid evaluation, MRI, and 

histopathological confirmation, with complete excision and gastrosoleus turn-down reconstruction reserved for large, symptomatic lesions 
to restore tendon continuity and function.
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and the extensor tendons of the hand [4]. Lesions are most 
commonly seen in the third decade of life, with a slight female 
predominance (4:3) [2], and are bilateral in about 90% of cases 
[5].
Most lesions are initially asymptomatic but may become 
symptomatic as they enlarge. Common presenting complaints 
include weakness of plantar flexion, difficulty walking, and 
cosmetic concerns, which may prompt surgery [6]. The tendon 
may become swollen and its function impaired, causing 
achillodynia, cosmetic disfigurement, and very rarely, 
spontaneous rupture [7].
Magnetic resonance imaging (MRI) can distinguish collagen 
fibers (low signal intensity) from infiltrating foam cells and 
inflammatory cells (high signal intensity) [8]. Although 
imaging demonstrates the typical features of Achilles tendon 
xanthoma, histology remains the definitive diagnostic modality, 
typically showing clusters of multinucleated giant cells, foamy 
macrophages (histiocytes), and hemosiderin deposits [9].
Initial treatment is medical, with hypolipidemic agents 
(statins), which may induce regression. A reduction in 
xanthoma size has also been reported in pregnancy, coinciding 
with normalization of LDL levels, an effect attributed to the 
associated hormonal (estrogen-related) changes [10]. In 
advanced cases, surgical resection is required when the patient 

presents with a mass, pain, or gait disturbance. The recurrence 
rate after partial resection is reported to be 12–15% [11], and 
total resection of the tendon from the musculotendinous 
junction to the calcaneum is recommended to reduce 
recurrence [12]. We report a patient with bilateral Achilles 
tendon xanthoma treated with complete excision and 
gastrosoleus turn-down reconstruction of the more 
symptomatic, right-sided lesion.

Case Report
A 33-year-old woman presented to the outpatient department 
with a 3-year history of swelling over the posterior aspect of 
both ankles, just above the heel, with pain over the swelling for 
the same duration; both were worse on the right. The swelling 
was insidious in onset and progressive, with a dull, aching, non-
radiating pain of moderate-to-severe intensity that was 
aggravated by walking and relieved by rest.
She also reported frequent, non-watery, non-foul-smelling, 
st icky stools (3–4/day) and intermittent yel low ish 
discoloration of the skin and sclera (four episodes since the age 
of 15 years). There was no history of xanthelasma, chronic 
abdominal pain, weight loss, tremors, palpitations, heat 
intolerance, yellow discoloration of urine, or pruritus. There 
was no history of sudden cardiac death, peripheral vascular 
disease, or other comorbidity in the patient or her family. She 
had undergone laparoscopic cholecystectomy in 2020 for 
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Figure 1: Clinical photograph of both ankles showing fusiform swelling 
over the posterior aspect of the ankles.

Figure 2: Lateral radiograph of both ankles showing normal bony anatomy 
and a distinct soft-tissue shadow over the posterior aspect of both ankles.
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symptomatic gallstone disease.
On examination, she walked unassisted with a symmetrical gait. 
There was gross swelling over the insertion of both Achilles 
tendons, measuring 8 × 6 cm on the right and 6 × 4 cm on the 
left, with irregular surfaces and margins, firm-to-hard 
consistency, and adherence to the underlying tendon. The 
overlying skin was pinchable, and the swellings were non-
reducible and non-translucent (Fig. 1). Tenderness was present 
over the right swelling only, with no local rise in temperature. 
Ankle and subtalar range of motion were normal, with no 
muscle wasting or neurovascular deficit. The Matles test, 
O’Brien test, and Thompson squeeze test were negative. 
Activities of daily living were markedly affected by difficulty in 
wearing shoes and pain on walking.
Co m p l e te  b l o o d  co u n t ,  e r y t h ro c y te 
sedimentation rate, C-reactive protein, and 
thyroid profile were within normal limits. 
Liver function tests,  including serum 
b i l i r ub in,  ser um glutamate  py r uvate 
transaminase, serum glutamic-oxaloacetic 
transaminase, and alkaline phosphatase, were 
also within normal limits. The lipid profile 
showed a total cholesterol of 228 mg/dL 
(reference range, 123–200 mg/dL); high-
density l ipoprotein cholesterol ,  LDL 
cholesterol, and triglycerides were within 
their respective reference ranges. Radiographs 
of both ankles showed no bony abnormality 
but revealed thickened, non-calcified soft-
tissue shadows in the region of both Achilles 
tendons (Fig. 2). MRI showed diffuse, 
symmetrical, fusiform thickening of both 

Achilles tendons with heterogeneous, increased 
intratendinous signal intensity, and loss of the normal 
anterior concavity (anteroposterior diameter, 2.1 cm 
on the right and 2.3 cm on the left), without a tear – 
findings consistent with bilateral Achilles tendon 
xanthoma (Fig. 3).
Given the greater symptom severity on the right, 
surgical excision was planned for the right side. The 
left-sided lesion was managed conservatively, as it was 
not associated with significant pain.
Surgery was performed under spinal anesthesia with 
the patient prone and a tourniquet applied. A midline 
incision was made over the swelling. The procedure 
comprised two steps: Excision of the xanthoma, 
followed by reconstruction of the defect. The 
xanthoma was freed from adhesions and excised en 
bloc from the Achilles tendon insertion, leaving a 10-
cm tendon defect. To bridge the defect, a central, full-

thickness, inverted U-shaped flap, 13.5 cm in length, was 
fashioned from the tendinous portion of the gastrosoleus 
complex, preserving 2 cm of the distal end of the proximal 
stump, which was sutured in place to prevent inadvertent 
separation of the flap. The turn-down flap was advanced distally 
and secured to the calcaneal insertion with a suture anchor 
under appropriate tension (Fig. 4). After hemostasis, the wound 
was closed in layers, and a dorsal slab was applied with the ankle 
in 20° of plantarflexion.
Histopathological examination showed dense collagenous 
tendon tissue infiltrated by sheets of foamy histiocytes with 
abundant vacuolated cytoplasm. Numerous cholesterol clefts 
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Figure3: T2-weighted, fat-suppressed sagittal magnetic resonance imaging of both ankles 
showing symmetrical fusiform thickening of the Achilles tendons with heterogeneous 
increased intratendinous signal intensity and loss of the normal anterior concavity.

Figure 4: Intraoperative images. (a) Skin marking. (b) Central midline incision over the swelling. (c) 
Gross appearance of the resected xanthoma. (d and e) Marking of the turn-down flap and the tendon 
gap after resection. (f) Bridging of the gap with the gastrosoleus turn-down flap.
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were surrounded by foreign body-type multinucleated giant 
cells, with focal chronic inflammatory infiltrates – features 
consistent with tendon xanthoma (Fig. 5).

Post-operative care
Recovery was uneventful. The patient was mobilized non-
weight-bearing in a below-knee slab with the ankle in 20° of 
plantarflexion. Sutures were removed on post-operative day 14, 
and the wound was healthy. A below-knee fiberglass cast was 
then applied with the ankle in neutral, and full weight-
bearing was permitted. The cast was removed at 6 
weeks, after which active and passive ankle range-of-
motion exercises were started; strengthening 
exercises began at 3 months. Because her lipid levels 
were only modestly elevated, she was managed with a 
low-fat diet and lifestyle modification rather than 
pharmacological lipid-lowering therapy, under 
endocrinology guidance.
A t  1 - y e a r  f o l l o w - u p,  t h e r e  w e r e  n o  s k i n 
complications. Pain improved from a pre-operative 
Visual Analog Scale score of 7–2 at final follow-up, 
and the American Orthopaedic Foot and Ankle 
Society score improved from 52 to 90. Ankle motion 
ranged f rom 20°  of  dors i f lex ion to  30°  of 

plantarflexion, single-leg heel raise was possible, and there was 
no clinical recurrence. She walked independently and 
performed activities of daily living without difficulty (Fig. 6).

Discussion
Xanthomas are benign, non-neoplastic lesions formed by the 
accumulation of collagen, lipid-laden macrophages, giant cells, 
and inflammatory cells in response to tissue deposition of LDL. 
They occur in the skin, particularly the eyelids, and are less 
commonly seen in the tendons and synovium [13]. In patients 
w ith FH, tendon xanthomas are associated w ith an 
approximately threefold higher risk of cardiovascular disease 
[14] and contribute to the clinical diagnosis of FH [15].
The clinical manifestations of Achilles tendon xanthoma 
depend chiefly on lesion size. Small lesions may go unnoticed, 
whereas larger lesions cause visible disfigurement and may 
produce localized pain, irritation, and restricted movement. 
The differential diagnosis of a bulky, enlarged Achilles tendon 
includes xanthoma, tendinopathy, chronic degeneration, 
tendinitis, peritendinitis, bursitis, trauma, rheumatoid nodules, 
tophaceous gout, infection, and neoplasm [16].
Our patient’s total cholesterol was only modestly elevated, and 
LDL cholesterol was within the reference range. Her history of 
chronic loose stools, recurrent jaundice since adolescence, and 
cholelithiasis raises the possibility of lipid-handling disorders 
like FH. Additional possibilities can be cerebrotendinous 
xanthomatosis or sitosterolemia, both of which can produce 
tendon xanthomas with a near-normal standard lipid profile 
[17]. Achilles tendon xanthomas have also been reported in 
patients with an entirely normal lipid profile [18]. Genetic 
testing for FH was not pursued in this patient, and this 
represents a limitation of the present report; it should be 
considered in similar future cases.
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Figure 5: Photomicrograph (hematoxylin and eosin, ×20) showing dense 
collagenous tendon tissue infiltrated by sheets of foamy histiocytes with 
abundant vacuolated cytoplasm. Numerous cholesterol clefts are surrounded 
by foreign body-type multinucleated giant cells and focal chronic 
inflammatory infiltrates.

Figure 6: Clinical photographs at 1-year follow-up showing the healed scar (a), ankle 
dorsiflexion (b), and plantarflexion (c).
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Plain radiography is often the first imaging modality, and lateral 
views allow assessment of the anteroposterior diameter of the 
tendon [19]. MRI is the most informative modality: it 
distinguishes low-signal collagen fibers from the higher-signal 
infiltrate of foam and inflammatory cells [8] and defines the 
extent of intratendinous involvement, which is essential for 
surgical planning. Histopathology, however, remains the 
definitive diagnostic test [9].
Initial management comprises lipid-lowering measures, chiefly 
statins together with dietary modification, in patients with 
significant hyperlipidemia [3]. Surgery is challenging and is 
generally reserved for patients with pain, gait disturbance, 
restricted ankle motion, or severe disfigurement. Because 
partial resection is associated with recurrence [11,12], 
complete resection combined with tendon reconstruction is 
regarded as the treatment of choice for large lesions.
Two surgical strategies have been described: Complete excision 
with reconstruction of the defect using tendon grafts [20] and 
subtotal intralesional resection [21]. Complete resection with 
reconstruction yields lower recurrence rates [22], at the cost of 
greater postoperative morbidity, whereas subtotal resection 
allows faster recovery and earlier return to work but carries a 
higher recurrence rate [23].
Various reconstructive options have been used after complete 
excision, including a short FHL graft fixed to the calcaneum 
with a bioabsorbable screw [24], tensor fascia lata autograft 
harvested from the opposite thigh [25], and FHL transfer, 
either alone or combined with a Bosworth turn-down flap [23]. 
The gastrosoleus turn-down flap (Bosworth technique) [26] 
uses a strip of gastrosoleus aponeurosis, hinged and turned 
distally, to bridge the defect, and is well established for 
reconstructing large defects after chronic Achilles tendon 
rupture, including in combination with V-Y advancement for 

extensive gaps [27]. In the setting of xanthoma, however, its use 
appears to have been reported only in combination with FHL 
transfer [23]; to our knowledge, no prior report describes an 
isolated gastrosoleus turn-down reconstruction, without an 
adjunct tendon transfer, after excision of an Achilles tendon 
xanthoma. In our patient, the technique bridged a 10-cm defect 
using local autologous tissue, avoided a second donor site, and 
was followed by restoration of ankle motion and independent 
walking at 1 year.
This report is limited by its single-case design, unilateral 
surgical treatment, and 1-year follow-up, together with the 
absence of a confirmatory genetic test for FH discussed above. 
Because recurrence has been reported after resection [11,12], 
long-term surveillance is warranted.

Conclusion
Achilles tendon xanthomas are uncommon. Patients presenting 
with heel swelling, particularly if bilateral, should be evaluated 
with a lipid profile. Because a tendon xanthoma may signal an 
underlying lipid-handling disorder, imaging should be used for 
accurate diagnosis, together with lipid evaluation and 
cardiovascular risk assessment. Medical and surgical 
management should be tailored to symptom severity. In 
symptomatic large lesions, complete excision with gastrosoleus 
turn-down reconstruction is a viable option.

Clinical Message

Achilles tendon xanthoma should be considered in patients with 
bilateral, progressive tendon swellings. Early recognition should 
prompt lipid evaluation and cardiovascular risk assessment. In 
symptomatic, extensive lesions, complete excision with gastrosoleus 
turn-down reconstruction offers a viable means of restoring tendon 
continuity and function.
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