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Abstract. A 23‑year‑old male patient presented with multiple 
large masses in his elbows, buttocks, knees, Achilles tendons, 
feet, shoulders and hands. The large masses in the elbows and 
buttocks measured ~6x5x5 cm and ~7x5x4 cm, respectively. 
The patient presented with an elevated level of low‑density 
lipoprotein cholesterol, and had been previously diagnosed 
with homozygous familial hypercholesterolemia (FH) and 
multiple xanthomas. Local surgical excisions were performed 
to remove the massive xanthomas from the elbows and buttocks, 
and histological analysis of the surgical specimens confirmed 
the previous diagnosis of homozygous FH (HoFH). The aim of 
the present study was to report a rare case of HoFH coinciding 
with multiple, large and widely‑distributed xanthomas and to 
discuss the clinical characteristics, in order to provide a better 
understanding of xanthomas and FH.

Introduction

A xanthoma refers to an exogenous mass that is visible on the 
body surface. Xanthomas are not tumors but clusters of foam 
cells that form within the connective tissue of the skin, tendons 
and subcutaneous tissues. Xanthomas comprise important 
clinical manifestations of lipid metabolism disorders, and are 
commonly encountered in patients with familial hypercholes-
terolemia (FH) (1). Xanthomas may be divided into several 
categories: Tendinous xanthoma, xanthoma tuberosum, erup-
tive xanthoma, xanthoma planum and palmar xanthoma (1). 
The most commonly observed xanthomas among patients with 
FH are tendinous xanthomas (40‑50% of all patients), which 
are subcutaneous tumors located within the tendons used for 
extension, and mainly affect the Achilles, patellar tendons and 

extensor tendons of the hands, buttocks, elbows, eyelids and 
hand creases (2,3). Tuberous xanthomas are also commonly 
observed in FH patients (10‑15% of all patients), and manifest 
as yellow nodules, often measuring ≤2 cm in diameter, and 
are located in pressure areas, including the extensor aspects of 
the knees, elbows and buttocks (2‑4). The clinical manifesta-
tions associated with xanthomas depend on the duration and 
severity of hyperlipoproteinemia (5); therefore, the presence 
of multiple xanthomas often indicates severe and long‑term 
FH and tends to be observed in patients with homozygous FH 
(HoFH) (2,6).

FH is an inherited disorder featuring elevated plasma levels 
of low‑density lipoprotein cholesterol (LDLC), atherogenesis 
and xanthomas (7). Two clinical variants of this disorder exist, 
the homozygous and heterozygous variants. Heterozygous FH 
(HeFH) accounts for the majority of FH cases, with an approxi-
mate incidence of 1 per 500 individuals; whereas the homozygous 
variant of the disease is considerably rare, with an approximate 
incidence of 1 per 1,000,000 individuals (3). The clinical features 
of HeFH are mild, and include a blood LDLC concentration of 
>4.9 mmol/l, total cholesterol (TC) levels >7.5 mmol/l and an 
age of onset of >20 years (8). By contrast, HoFH is characterized 
by a greater incidence rate of cutaneous xanthomas, enlarged 
Achilles tendons, atherosclerosis, corneal arcus, a blood LDLC 
concentration of >13 mmol/l, TC levels >14.95 mmol/l and 
disease onset in early childhood (7).

The present study reports the case of a 23‑year‑old male 
patient with HoFH, who presented with multiple large tuberous 
and tendinous xanthomas within various dermal tissues.

Case report

A 23‑year‑old male patient presented at Zhejiang Provincial 
People's Hospital (Hangzhou, China) in May  2008 with 
multiple yellowish elevated masses over the dorsum of the 
elbows, knees, buttocks and hands. The size of the masses 
varied between 1x1x1 cm (over the dorsum of the hands) and 
7x5x4 cm (over the dorsum of the elbows) (Fig. 1). The lesions 
were originally asymptomatic; they appeared at 2 years of 
age and then progressively increased in size and extent. The 
patient had symptoms of discomfort and pain in the elbows 
and buttocks, which were due to the large size of the masses.

The plasma TC levels of the patient were 14.95 mmol/l 
(reference value, 3.11‑5.96 mmol/l), whereas the LDLC level 
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was 12.69 mmol/l (reference value, 2.10‑3.10 mmol/l). The 
apolipoprotein (Apo) A1 level was 0.74 g/l (reference value, 
1.10‑1.76  g/l), the Apo  B level 2.84  g/l (reference value, 
0.63‑1.14 g/l) and the Apo A1/Apo B ratio was 3.84 (reference 
value, 0.40‑1.96). Test results for liver enzymes, renal function, 
blood glucose, uric acid, free thyroxin and thyroid‑stimulating 
hormone were normal. A Doppler ultrasound scan (TA700; 
Toshiba, Tokyo, Japan) revealed that the two carotid arteries 
and the lower extremity arteries presented with progressive 
atherosclerosis (Fig. 2). The carotid arteries had accumulated 
atheromatous plaques, and the lower extremity arteries had 
progressive calcific sclerosis. Patient chest X‑ray, abdominal 
ultrasound, electrocardiogram and echocardiogram were 
normal. Magnetic resonance imaging (MRI) scans (Siemens 
AG, Munich, Germany) revealed decreased signal intensity on 

T1‑weighted and T2‑weighted spin‑echo images of the masses 
in the elbows, knees and posterior malleolus. Xanthomas had 
infiltrated the triceps tendon and the patellar ligament. MRI 
scan also revealed a thickened Achilles tendon and patellar 
ligament (Fig.  3). Neurological examination for central 
nervous system function and brain MRI scan were performed 
to determine the presence or absence of cerebrotendinous 
xanthomatosis (9), a rare autosomal‑recessive familial lipid 
metabolic disease caused by mutations in sterol 27 hydroxy-
lase; however, no abnormality was identified.

The father of the patient had a history of coronary heart 
disease (CHD) and was treated with percutaneous coronary 
intervention 2 years previously. The mother and sister had no 
reported symptoms of CHD or similar skin lesions. The two 
parents demonstrated elevated TC and LDLC levels, a typical 

Figure 1. Multiple yellowish masses over the (A) buttocks, (B) elbows, (C) knees and ankles, (D) hands and (E) feet of the patient. Largest xanthoma of the 
(B) right elbow measured ~6x5x5 cm, whereas the largest xanthoma of the (A) buttocks measured ~7x5x4 cm.

Figure 2. Doppler ultrasound scan. (A) Left carotid artery had formed atherosclerotic lesions and the intima‑media was 1.0 cm thick, with soft plaque formation 
in the sinus. The plaque measured ~6.5x2.2 mm. (B) Right carotid artery had formed atherosclerotic lesions and the intima‑media was 1.3 cm thick, with soft 
plaque formation in the sinus. The plaque measured ~6.1x2.0 mm. (C) Right common femoral artery had formed atherosclerotic lesions and the intima‑media 
was 2.1 cm thick. (D) Left common femoral artery had formed atherosclerotic lesions and the intima‑media was 2.5 cm thick. (E) Ultrasound images of the 
right elbow mass with high echo. The border of the mass was clear. Multiple hypoechoic foci were identified in the mass. Certain regions of the mass were 
fused, with visible blood spots and a lack of blood flow.
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characteristic of HeFH, whereas the sister did not. Secondary 
hypercholesterolemia, which may be caused by hypothy-
roidism, diabetes and renal or hepatic disease, were excluded. 
The lipid profiles of the patient and his family are described 
in Table I.

The patient was diagnosed with HoFH and multiple 
xanthomas. The patient subsequently abstained from alcohol 
and tobacco use, and followed a vegetarian diet that was low 
in saturated fat and cholesterol, as advised by physicians. 
In addition, the patient was treated with a combined treat-
ment regimen of rosuvastatin (10  mg/day) and ezetimibe 
(10 mg/day) for a year. Following a year of conservative treat-
ment, no marked decrease in the plasma TC levels (controlled 

at 13.05 mmol/l) or substantial regression of the multiple 
xanthomas was observed. Due to the symptomatic nature of 
the lesions and for cosmetic reasons, surgical removal of the 
large xanthomas was considered necessary. Surgical excision 
of the masses over the elbows and buttocks was performed. 
Intraoperatively, the yellowish xanthomatous masses in each 
elbow were found to closely adhere to the triceps tendon, 
which prevented the complete excision of these lesions. Exci-
sion was not performed for all lesions, since the extent of 
xanthomatous involvement had not been clearly determined. 
Resected tissues were sent to the Department of Pathology, 
Zhejiang Provincial People's Hospital for tissue examination. 
Microscopic examination of the surgical specimens (Olympus 

Figure 3. Magnetic resonance imaging scan of the left elbow, left knee and left Achilles tendon. (A) A mass that had infiltrated the triceps tendon was identified 
in the left elbow; (B) a mass that had infiltrated the patellar ligament was identified in the left knee; and (C) a thickened Achilles tendon was observed. Arrows 
show the position of the xantomas tumors.

Figure 4. (A) Light photomicrograph of a xanthoma specimen showing foamy macrophages with fibrosis and cholesterol clefts (hematoxylin and eosin stain; 
original magnification, x400). (B) Light photomicrograph of a xanthoma specimen showing that the foamy cells strongly expressed cluster of differentiation 68 
(immunohistochemistry; original magnification, x100).

Table I. Lipid profiles of the patient, the patient's parents and the patient's sister.

	 Cholesterol
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Individual	 Age, years	 TC, mmol/l	 HDL, mmol/l	 LDL, mmol/l	 TG, mmol/l

Patient	 23	 14.95	 1.90	 12.69	 1.06
Father	 57	   7.18	 1.13	   5.41	 0.68
Mother	 49	   7.53	 1.14	   6.65	 0.69
Sister	 27	   3.92	 1.34	   2.38	 0.56
Normal range		  3.11‑5.96	 1.04‑2.05	 2.10‑3.10	 0.34‑1.69

TC, total cholesterol; TG, triglycerides; HDL, high‑density lipoprotein; LDL, low‑density lipoprotein.
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BX50; Olympus Corporation, Tokyo, Japan) revealed nests 
composed of xanthoma tissue, which consisted of connec-
tive tissue and foam cells, containing cholesterol, cholesterol 
esters, triglycerides and phospholipids (Fig. 4A). These find-
ings confirmed the diagnosis of HoFH. Immunohistochemical 
staining showed that the foam cells strongly expressed cluster 
of differentiation 68 (CD68) (Fig. 4B). Treatment with rosuv-
astatin and ezetimibe was continued postoperatively, and the 
dose of rosuvastatin was adjusted to 20 mg/day. Four weeks 
subsequent to surgery, the symptoms had largely resolved. At 
that point, apheresis therapy was recommended for a better 
control of the high LDLC levels, but the patient declined due 
to the high cost of the procedure. Although the patient had 
no symptoms of CHD, he was advised to take note of any 
chest tightness and other symptoms of CHD and undergo a 
cardiac examination at least twice a year. One year following 
surgery, the serum LDLC levels of the patient were controlled 
at 8.50 mmol/l with no symptoms of CHD or postoperative 
recurrence of xanthomas.

Written informed consent was obtained from the patient 
for the publication of this study, and the study was approved by 
the Ethics Review Committee of Zhejiang Provincial People's 
Hospital. 

Discussion

Xanthomas are palpable masses that are typically located 
within the skin or subcutaneous tissue and consist of choles-
terol, cholesterol esters, triglycerides, phospholipids, and 
numerous lipid‑laden foamy macrophages (10). Xanthomas 
have been indicated to commonly occur in patients with 
FH (1). A previous study has shown that the most frequent 
site for xanthomas is the Achilles tendon (11). Other frequent 
sites include the extensor tendons of the hands and feet, as the 
extensor tendon areas are subject to mechanical stress (11). 
The mechanical stress encountered in tendons is similar to 
recurrent trauma, which is thought to predispose these sites to 
the development of xanthomas (12). Courtice (13,14) indicated 
that the concentration of LDLs increased in the lymphatic 
drainage system of a rabbit paw that was subjected to mild 
heat injury of the skin. Courtice also argued that increased 
capillary permeability to various subclasses of LDL resulted 
in an increased extravascular LDL concentration, and that a 
portion of the extracellular LDL may move into the lymphatic 
system, which is responsible for draining the area of the paw. 
Mechanical stress, similarly to the effect of mild heat injury 
to the skin, also increases capillary permeability around the 
mechanical stress‑exposed areas, which may lead to the accu-
mulation of LDLC. This theory may explain why tuberous 
xanthomas are predominantly encountered in mechanical 
stress‑exposed regions.

The present patient presented with multiple xanthomas in 
the mechanical stress‑exposed parts of the body, including 
the buttocks, extensor aspect of the knee, elbow and ankle. 
The occurrence of multiple large xanthomas is rare. Although 
the appearance is similar to tumors, xanthomas have distinct 
characteristics that allow for the differentiation of the two. In 
the majority of cases, xanthomas are asymptomatic; unless 
they grow to be large in size and cause compression to adja-
cent structures, which may cause pain and mobility problems. 

Histologically, xanthomas consist of foamy macrophages 
with fibrosis and cholesterol clefts. A high level of LDLC is 
the most common clinical manifestation and the main cause 
of xanthomas in patients with FH. In these patients, mark-
edly elevated LDLC levels are secondary to LDL receptor 
defects and result in lipid leakage from the vasculature into 
the surrounding tissue. This results in the uptake of lipids by 
macrophages, which, in turn, leads to the increased accumu-
lation of undegraded lipids and formation of foam cells (1,15). 
Extracellular cholesterol crystallizes into clefts, inducing an 
inflammatory reaction with giant cells and resulting in fibrosis. 
CD68 is particularly useful as a marker for the various cells 
of the macrophage lineage, including monocytes, histiocytes, 
giant cells, Kupffer cells and osteoclasts (16). In addition, 
foam cells, which are widely prevalent in xanthomas, are 
strongly immunopositive for CD68 (16).

Numerous types of imaging examinations aid the diag-
nosis of xanthomas. Sonography is a simple, widely available 
and economical modality used for the identification of xantho-
matosis, rendering it superior to gross clinical assessment. 
Sonography has been reported as an effective method for the 
investigation of tendinous xanthomas (17,18). In the present 
case, Doppler ultrasound revealed multiple hypoechoic foci in 
the masses of each elbow. 

An MRI scan is a practical imaging modality that distin-
guishes xanthomas from tumors. On an MRI scan, xanthomas 
exhibit morphological and signal intensity abnormalities. 
In the presence of a xanthoma, the normally flat or concave 
margins of tendons or other normal tissues may change and 
appear convex on axial MR images (11). Furthermore, tendons 
with xanthomas tend to a have increased signal intensity on 
T1‑ and T2‑weighted spin‑echo images compared with normal 
tendons (19). Tumors often exhibit a marked increase in signal 
intensity compared with xanthomas.

The patient in the present study presented with multiple 
large xanthomas with a wide‑ranging distribution, and an 
onset at 2 years of age. The patient had an LDLC level of 
12.69 mmol/l, suggesting a high likelihood of HoFH. The 
parents of the patient had mildly elevated levels of LDLC 

Figure 5. Pedigree of the proband. Square symbols are male and circle sym-
bols are female. Half‑filled symbols indicate heterozygous FH, presenting 
with mildly elevated levels of low‑density lipoprotein cholesterol in the 
blood, and represent the parents of the patient. Completely filled (black) 
symbol indicates homozygous FH, and represents the proband. Empty 
symbol (white) indicates unaffected family members, and represents the 
sister of the proband. FH, familial hypercholesterolemia.
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(father, 5.41 mmol/l; mother, 6.45 mmol/l), which, when 
combined with the absence of xanthomas, suggests that the 
parents suffered from HeFH. The patient was the offspring 
of two parents with HeFH, and appeared to have inherited 
an HoFH phenotype associated with an increased level of 
serum LDLC and more severe symptoms than the parents 
(Fig. 5).

A high level of plasma LDLC is a risk factor for athero-
sclerosis. Tendinous and tuberous xanthomas may indicate 
FH and increased cardiovascular risk, as xanthomas are 
associated with elevated plasma concentrations of LDLC. The 
presence of xanthomas increases the risk of cardiovascular 
disease in patients with FH by as much as three‑fold, indi-
cating that xanthomas and atherosclerosis may share a certain 
etiology (20,21). However, cardiovascular disease caused by 
atherosclerosis in individuals with HoFH typically appears 
during childhood and may result in mortality by 20‑30 years of 
age (3). Measuring the intima‑media thickness by ultrasound 
aids the identification of the preclinical stages of atheroscle-
rosis (22). In addition, large‑scale epidemiological studies have 
shown an association between increased intima‑media thick-
ness and future CHD and stroke (22,23). In the present case, 
ultrasound showed an increase in the intima‑media thickness 
of the bilateral internal carotid and femoral arteries, indicating 
FH, and a high risk of developing cardiovascular disease.

The management of patients with HoFH poses a medical 
challenge. If left untreated, and occasionally despite maximum 
medical therapy, HoFH often rapidly leads to atheroscle-
rotic changes that cause aortic stenosis and coronary artery 
disease (24). The first step for the treatment of HoFH is a 
change in lifestyle and diet regulation. The diet of HoFH 
patients must be low in saturated fats and cholesterol (8,25). 
Combined drug therapy, including statins plus ezetimibe or bile 
acid resin, is recommended for patients with severe hypercho-
lesterolemia (1,26). Studies have shown that statins have the 
ability to soften xanthomas (1,27). Massive xanthomas may 
require surgical intervention (28). Surgery is only suggested 
for xanthomas that are extremely large and painful and cause 
mobility problems. Certain studies, however, have reported 
a high postoperative recurrence rate of xanthomas  (29). 
Postoperative cholesterol‑lowering therapy may reduce the 
likelihood of recurrence (27); therefore, for multiple, massive 
tendinous and tuberous xanthomas, local surgical excision 
combined with postoperative cholesterol‑lowering therapy 
appears to be the most effective treatment option.
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