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Abstract

Tendinous and subcutaneous xanthomas are nodular deposits of lipid-filled macrophages,
which commonly form on the Achilles tendon, hands, feet, elbows, and knees. These nodules
are frequently associated with familial hyperlipidemia, a group of diseases involving impaired
cholesterol metabolism, and the accelerated development of atherosclerotic plaques. Since
xanthomas may precede the diagnosis of hyperlipidemia, early identification can lead to pre-
ventative treatment that reduces the risk and morbidity of cardiovascular disease, including
myocardial infarction. This case report presents a 43-year-old African-American male with
multiple xanthomas involving the Achilles tendon, soles, hands, knees, elbows, and is associ-

ated with the unusual involvement of the ear. © 2015 The Author(s)
Published by S. Karger AG, Basel

Introduction

Tendinous xanthomas are caused by impairment in lipoprotein regulation, which results
in accumulated cholesterol deposits in the tendons, ligaments, or periosteum [1]. The nod-
ules are most often found over the Achilles tendons, hands, and the extensor surfaces of the
elbows and knees [1]. These slow-growing nodules are firm and mobile and can present with
a yellowish hue [2]. As the nodules enlarge, they can cause pain, restricted joint mobility,
disability, and tendon rupture [3, 4].
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Tendinous xanthomas are commonly associated with familial hypercholesterolemia
(FH), an autosomal dominant disorder due to a mutation in the LDL receptor gene, which
results in impaired cellular uptake of LDL [1]. However, they can rarely be seen in cere-
brotendinous xanthomatosis or beta-sitosterolemia, both of which are autosomal recessive
disorders [1].

Histopathologically, tendinous xanthomas are composed of accumulated foam cells (en-
larged macrophages, resulting from phagocytosis of elevated LDL cholesterol in the plasma
[5]), histiocytes, and lymphocytes, which infiltrate the tendon or integument. The process is
similar to atherosclerotic plaque formation [6], and demonstrates that xanthomas can be a
marker for cardiovascular disease.

Tendinous xanthomas in association with FH carry a 300% increased risk of cardiovas-
cular disease [7] as well as an increased risk for lymphoproliferative malignancies [1]. Early
diagnosis and intervention can prevent the morbidity and mortality associated with these
conditions. However, based on an estimated prevalence of 1/200, a recent screening study
suggests that FH is underdiagnosed as less than 1% of patients with FH are routinely identi-
fied [8].

Case Report

A 43-year-old African-American male presented with a 35-year history of multiple,
slowly enlarging, subcutaneous nodules, which restrict his joint motion and are frequently
painful. On examination, multiple ivory colored, firm, but mobile nodules overlie the dorsal
aspects of the proximal and distal interphalangeal joints and multiple metacarpal phalangeal
joints in the hands (fig. 1a-d). Nodules are also noted over the extensor surfaces of the knees
(fig. 2a, b), Achilles tendons, right elbow (fig. 2c), sole of the feet, and the helix, scapha, and
anti-helix of the ears (fig. 3a, b). He has had surgical removal of the nodules in the past, but
they recur within a few years. Laboratory tests were remarkable for a total cholesterol of
518 mg/dl (13.4 mmol/1).

Discussion

Patients who are heterozygous or homozygous for FH will have elevated cholesterol
levels from birth. Homozygous patients will typically have LDL cholesterol levels over 13
mmol/l in adulthood and 11 mmol/1 in childhood. In contrast, heterozygous patients usually
demonstrate LDL levels of 7.5 mmol/l or less [9]. Patients with homozygous FH manifest
advanced atherosclerosis and xanthomas in childhood, often leading to death before the
third decade if left untreated. Heterozygous patients for FH generally develop xanthomas in
the second decade and have an increased likelihood of a cardiac event prior to the fifth dec-
ade if left untreated [9].

Tendinous xanthomas most commonly develop on the Achilles tendon, patella, and
hand. Therefore, tendinous xanthomas can be confused with other growths such as rheuma-
toid nodules, giant cell tumors of the tendon sheath, ganglions, and sarcomas with xan-
thomatous changes [4]. In patients with multiple nodules, the disease may resemble Langer-
hans cell histiocytosis or neurofibromatosis [10]. Histologically, tendinous xanthomas differ
from giant cell tumors due to a lack of round cells and a paucity of the multinucleated giant
cells [4]. Sarcoma with xanthomatous changes can be distinguished by careful attention to
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the presence of atypical mitotic figures, osteoblastic, chondroblastic or fibroblastic extracel-
lular matrix, and pleomorphic and hyperchromatic nuclei on biopsy [4].

The diagnosis of FH with tendinous xanthomas can be made based on examination cou-
pled with an elevated LDL cholesterol, (frequently above the 75th percentile), elevated total
cholesterol, arcus senilis, and a family history of premature cardiovascular disease [1]. If
Achilles tendon enlargement is present, an ultrasound of the tendon often reveals a thick-
ened tendon with echolucent regions [11]. The diagnosis can be confirmed by histopatholo-
gy of the nodule or genetic testing.

Elevated LDL levels lead to the development of both the tendinous xanthomas and ath-
erosclerotic plaques. Treatment is focused on decreasing LDL levels through the use of statin
medications, or ezetimibe, combined with dietary modification and counseling regarding the
risks of alcohol, smoking, and sedentary lifestyle [12]. For more severe cases, combination
therapy with a bile acid sequestrant [13], nicotinic acid, fibrates, low-density lipoprotein
apheresis [2, 14], or orthotopic liver transplantation [2] may be required. However, very
large tendinous xanthomas, or those that impede joint function, will typically require surgi-
cal removal with possible skin grafting [15]. The workup should include a cardiology evalua-
tion to rule out early coronary artery disease. Xanthomas can also appear as a consequence
of elevated lipid levels secondary to liver or kidney disease, bile duct obstruction, diabetes,
hypothyroidism, or alcoholism [10]. Laboratory tests to rule out these conditions is recom-
mended [12].
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Fig. 1. Tendinous xanthomas overlying the joints of the hands. a Left hand. b Right hand. ¢ Left palm.
d Close-up of the left hand.
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Fig. 2. Tendinous xanthomas overlying the joints of the legs and arms. a Right leg. b Right knee. ¢ Right
elbow.

Fig. 3. Ear involvement with xanthomas. a Left ear. b Right ear.
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