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Abstract
Homoxygous Familial Hypercholesterolemia is chara
cterized by a presence of several types of cutaneous 
xanthomas with an abnormal lipid profile. Some of these 
could be pathognomonic. Although these could be initially 
interpreted as isolated and localized benign disorders and 
offered surgical treatment, it has become increasingly 
clear that they could be a part of a systemic pathology. 
Here we describe a case of this rare disorder in a 19 
years old non-obese young man who presented multiple, 
intertriginous, tuberous and tendinous xanthomas and 
had an associated abnormal lipid profile with elevated low-
density lipoprotein cholesterol levels. A detailed history 
with clinical assessment in the differential diagnosis and 
laboratory investigations led to a precise diagnosis.

Key words: Intertriginous xanthomas Homoxygous Familial 
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Core tip: This article describes a contemporary approach 
to the differential diagnosis of xanthomas, and the 
morphological classification from a review of the literature, 
specifically reflect the clinical findings evidenced in this 
case report.
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INTRODUCTION
The clinical picture of xanthomas is variable from yellow 
or orange dermal macules or papules, to soft or firm-
hard subcutaneous plaques and tendinous nodules 
not attached to underlying structures, with normal-
appearing overlying skin. In recent years, interest in 
xanthomas has been growing for several reasons, mainly 
because the pathogenetic mechanisms involved in the 
development seems to be similar to those in early stages 
of atherosclerotic plaques[1]. Cholesterol accumulation in 
tissues produces common dermatological manifestations 
as several types of cutaneous xanthomas[2]. The 
association of xanthomas with lipoprotein disorders 
was initially defined by Frederickson’s classification[3,4]. 
From that phenotypic classification the recent advances 
in molecular genetics led to the discovery of a broad 
group of disorders of the lipids metabolism disclosing the 
relationship between the development of xanthomas and 
hyperlipidemias[1,5,6]. 

Xanthomas can be classified following clinical as well as 
patho-anatomical schemes, addressing special attention 
to the needs of dermatologists and internal medicine 
specialists respectively. These correlated issues gave rise 
to the following groups which are useful in clinical practice: 
Normolipidaemic xanthomas (NX), hyperlipidaemic 
xanthomas (HX), and necrobiotic xanthogranuloma 
(NXG)[1,7,8]. Nevertheless, xanthomas may be seen either 
as a primary disorder (primary dyslipidemia, an inherited 
abnormality of lipoprotein metabolism) or secondary 
disorder (hyperlipidemia secondary to systemic disease or 
medication)[1,4,9].

Cutaneous xanthomas may or may not be present 
with lipid metabolic disorders, usually depending on 
the severity of the lipid abnormality. Normolipidemic 
xanthomas mostly appear as diffuse flat skin lesions, 
while hyperlipidaemic types are polymorphous, often 
tuberous, and can affect either skin or tendons and 
joints. Recognition of these types of xanthomas may be 

facilitated on the basis of clinical morphology, presence 
or absence of inflammation, anatomic distribution, and 
development pattern, defining the primary type of lesion 
and histologic level of involvement. From a dermatological 
point of view these can be categorized in two specific 
subsets and each one with distinctive clinical associated 
features: (1) papulonodular xanthomas: Eruptive and 
tubero-eruptive xanthoma, xanthoma tuberosum (the 
term “tuberous” refers to the nodular character of these 
xanthomas) and tendineum; and (2) plane xanthomas: 
Plane and intertriginous xanthoma, striated palmar 
xanthoma and xanthelasma palpebrarum[1,4,9-11]. 

We report a case of a young man with multiple 
pleomorphic cutaneous xanthomas in association with 
a neglected Homoxygous Familial Hypercholesterolemia 
(HoFH). This article thus presents a contemporary 
approach to the differential diagnosis of xanthomas, and 
the diagnostic criteria we propose was developed after 
a review of the literature, and reflect the clinical findings 
evidenced in our patient, seen at our dermatological 
facility.

CASE REPORT
A 19 years old non-obese young man presented as an 
outpatient to our hospital with multiple, bilateral and 
symmetrical slow growing yellowish lesions of various 
forms over the dorsum of the elbows, knees, buttocks, 
ears, feet and hands. Biopsy of three representative and 
different skin lesions revealed them to be xanthomas 
characterized by the presence in the dermis of cholesterol 
crystalline aggregates surrounded by fibrosis and foamy 
cells (Figure 1). 

On dermatological examination each lesion was 
defined on morphological pattern. The following clini
cal forms have been recognized: (1) Xanthelasma: 
Involving the inner canthus of the left eye (Figure 2); 
(2) Intertriginous xanthomas and a confluence of plane-
eruptive xanthomas (Figure 3): In finger web spaces 
(Figure 3A), toe web spaces (Figure 3C and D), and 
the flexural surfaces: the ankle crease (Figure 3D), the 
antecubital fossae (Figure 3E and F), the popliteal fossae 
(Figure 3G and H) and the creases of ears (Figure 3I 
and J); (3) Tendinous xanthomas (Figure 4): To form 
a single mass localized all over the Achilles tendon just 
above its insertion point to the calcaneal tuberosity; 
and (4) Tuberous xanthomas (Figure 5): Soft skin color 
or yellowish nodules and tumors, with a tendency to 
coalesce, localized on the knees (Figure 5A and B), 
malleolus (Figure 5C) and buttocks (Figure 5D).

The lesions appeared at about 2 years of age on both 
lateral malleolus, at 3 years of age over the buttocks; 
they were originally asymptomatic then progressively 
increased in size and extent. At present time the size 
of the lesions varied between 1 cm × 1 cm × 1 cm to 
10 cm × 5 cm (over the Achilles tendon, Figure 4) and 
10 cm × 10 cm (over the buttocks, Figure 5D). On 
detailed clinical history the patient had symptoms of 
discomfort and pain in the elbows for bilateral massive 
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tuberous xanthomas and at the age of 8, for significantly 
restricted joint mobility at these sites he had surgery in 
China in a rural hospital. Up to day the removed lesions 
did not recur (Figure 6). However, the discomfort and 
pain due to the large size of the masses of the buttocks 
and the limitation of his walking distance for the Achilles 
tendinous xanthomas progressively worsened resulting 
in significant disability. 

Clinical examination did not reveal xanthomatous 
infiltration of cornea, oral, pharyngeal, and laryngeal 
mucosae. The patient’s family history was remarkable 
in that both nonconsanguineous parents had a chronic 
hepatitis B and high total cholesterol (TC) and low-
density lipoprotein cholesterol (LDL-C) levels. The 
17 years old sister had a mild hypercholesterolemia, 
but no other family members have shown any other 
inherited disorders and such similar xanthomas. The 
patient’s plasma TC level in the last six months ranged 
between 657 mg/dL and 990 mg/dL (reference value 
< 200), and LDL-C level was 557 mg/dL (reference 
value < 130). Triglycerides and high density lipoprotein 
cholesterol (HDL-C) levels were normal. Although not 
useful for the diagnosis or for clinical purposes, we also 
measured the plasma levels of other lipoproteins in 
order to better quantify the lipid profile of the patient. In 
particular plasma levels of apolipoprotein (Apo) A1 was 

normal, while the level of ApoB 345 mg/dL (reference 
value 55-140) and atherogenic lipoprotein (aLp) 734 
mg/dL (reference value < 300) were increased.

Blood pressure was 16/11 kPa. Renal function tests, 
hemogram, thyroid function tests, immunoglobulins, 
erythrocyte sedimentation rate were all normal. The 
patient was suffering of a chronic hepatitis B with no 
current liver damage. He received a first course of 
entecavir therapy 0.5 mg once a day for the last 10 mo 
because he was tested positive for the hepatitis B “s” 
antigen (HBsAg), fluctuating or minimally elevated liver 
enzymes [alanine transaminase (ALT) 118 IU/L (reference 
value < 50) and aspartate transaminase (AST) 62 IU/L 
(reference value < 50) and very high viral load (real 
time HBV DNA 158000000 IU/mL)]. The patient was 
referred to our STDs Centre in order to establish if the 
dermatologic disorder was HBV-related. New test results 
for liver enzymes, HBV DNA, and sonography of the liver 
were negative.

Abdomino-pelvic ultrasonography, chest X-ray, brain 
magnetic resonance imaging and upper and lower 
gastrointestinal endoscopy revealed no abnormality. No 
osseous pathology was noted on plain radiographs.

The patient was referred to the Metabolic Disease 
Centre of the University of Florence, Centre for dys
lipidemia management. Echocardiography was normal. 
However, a transoesophageal echocardiogram revealed 
mild supravalvular aortic narrowing and a luminal 
irregularity of arch. The artery doppler ultrasound scan 
showed that the right carotid artery had the intima 
media 1.5 cm thick, and the right common femoral 
artery had formed atherosclerotic noncalcified plaques 
lesions and the intima media was 2.2 cm thick.

Based on the following findings including clinical 
picture, patient’s clinical history, clinical conditions still 
present in his family, and pathological and serological 
analysis the patient was diagnosed with HoFH and 
multiple xanthomas. 

At this time the patient is treated with a combined 
treatment regimen of atorvastatin (20 mg/d), ezetimibe 
(10 mg/d), a low dose aspirin (100 mg/d) and LDL-C 
apheresis therapy every two weeks while on the list for 
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A B C

Figure 1  Histopathological examination. A: Foam cells infiltrate the superficial and deep dermis in cluster, separated by collagen fibers. Absence of any other 
significant inflammatory infiltrate (10 ×, EE); B: Xanthoma cells are filled with optically empty vacuoles, showing thin, well defined cytoplasmic membranes, and tend 
to be attached to each other. They can be multinucleate (20 ×, EE); C: Presence in the dermis of cholesterol crystalline aggregates surrounded by fibrosis and foamy 
cells (10 ×, EE).

Figure 2  Xanthelasma. Single yellow-orange papular lesion on the inner 
canthus of the eye.
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Figure 3  Diffuse intertriginous xanthomas. Usually appear in a symmetric distribution as well-demarcated and slightly elevated noninflammatory plaques of ochre-
yellow or yellow-brown discoloration. Typically found in intertriginous and flexural areas. A: In finger web spaces, and in this picture with metacarpophalangeal joint 
tendon xanthoma; B: At metacarpophalangeal palmar crease in linear band or single papules; C: Toe web spaces; D: In toe web spaces and ankle crease; E and F: At 
antecubital fossae, with the “eruptive” appearance of crops of yellow dermal soft, velvety papules; G and H: In popliteal fossae; I and J: At the creases of ears in a rare 
pattern of “plane xanthoma” as very thin flat patches, easily clinically missed, of yellow-orange macular discoloration.

A B
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E F

G H

I J
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anti-PCSK9 monoclonal antibody therapy.

DISCUSSION 
Familial hypercholesterolemia (FH), is a primary 
hyperlipoproteinemia characterized by an autosomal 
codominant genetic disorder due to mutations in the 
LDL receptor gene located on chromosome 19. There 
are two types of FH: A Homozygous FH (HoFH), in that 
the individuals with two mutant LDL receptor alleles are 
much more affected than those with one mutant allele, 
Heterozygous FH (HeFH)[2,6,12]. HoFH is a rare form of 
inherited dyslipidemia often diagnosed early in childhood 
which in most cases is not detected. Originally, the 

prevalence of HoFH was estimated as 1 per million, with 
higher prevalence in countries with founder mutations, 
especially if consanguineous marriages were present. 
However, the HoFH prevalence is now estimated at one 
in 160000 to 300000[2,13]. The heteroxygous form is the 
most common with an incidence of 1 out 500, in which 
the patient has usually diagnosed as adult[12,13]. Despite 
published data, there is not agreement about how and 
when perform the screening in childhood but familial 
history of hypercholesterolemia in parents is crucial 
for detection and diagnosis of HoFH[2,11,14-16]. FH is a 
disease characterized by a triad: Elevated LDL-C, tendon 
xanthomas, and premature coronary heart disease[6]. 
HoFH should be suspected if both parents have HeFH 
where the probability of a child having HoFH is 1 in 4[16]. 
In HoFH patients, markedly elevated LDL-C concentration 
may be present at birth, as well as cutaneous xanthomas 
but generally present by the age of four. Corneal arcus 
is common by age ten and tendon xanthomas develop 
inevitably while coronary artery disease (CAD) develops 
from childhood on with high risk for a fatal or non-
fatal coronary event by age thirty[5,13,15]. However, the 
presence of xanthomas increases the risk of CAD in 
patients with FH by as much as three fold. For a patient 
with cutaneous or tendon xanthomas, the probability of 
FH is very high; however, an absence of xanthoma does 
not rule out FH[6,15]. Epidemiologic data on cutaneous 
xanthomas are limited. Xanthomas are rarely seen 
before age twenty although those associated with FH 
are an exception. They tend to occur in both males and 
females without any sex predilection, develop inevitably 
and an exaggerated phenotype may be observed in 
patients with HoFH as was in our case[1,4,9,17,18]. The 
patient in the present study presented with multiple 
large xanthomas with a wide ranging distribution all over 
the body, and an onset at the age of two. The patient 
had an LDL-C level of 557 mg/dL, suggesting a high 
likelihood of HoFH. The patient was the offspring of two 
parents with HeFH, and appeared to have an inherited 
HoFH phenotype associated with an increased level of 
TC and serum LDL-C and more severe symptoms than 
the parents. The parents had mildly elevated levels of TC 
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Figure 4  Tendinous xanthomas. Bilateral Xanthomas of Achilles tendon. 
Each swelling was localized all over the tendon just above its insertion point to 
the calcaneal tuberosity. They appear as firm, mobile, painless slowly enlarging 
subcutaneous nodules which may join together to form a single mass or 
multilobated masses. They are covered by reddish-brown thickened skin.

Figure 5  Tuberous xanthomas. They are very common and clinically 
variable. They may appear as firm, painless, red-yellow, waxy-appearing 
nodules located in the dermis and subcutaneous tissue, from few millimeters 
to several centimeters in size. They often present with a cobblestone-like 
pattern developing around the pressure areas such as: A and B: The knees; C: 
Malleolus; D: Buttocks. Lesions can join together to form multilobated masses. 

Figure 6  Bilateral massive tuberous xanthomas of the elbows did not 
recur after surgical excision.

A B C

D
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(father 330 mg/mL; mother 300 mg/mL), which, when 
combined with the absence of xanthomas, suggests 
that the parents suffered from HeFH. Only a minority 
of patients with lipoprotein disorders have xanthomas 
thus the estimation of plasma lipid levels alone may not 
be enough to properly identify a specific lipid metabolic 
disorder, on the contrary the presence of xanthoma 
lesions represent a useful marker for these diseases[4]. 
Therefore it seems logical that skin lesions have been 
described as the first symptom. Cutaneous xanthomas 
were first introduced in the medical field by Rayer[19] 
in 1835, when he described “yellow lesions on the  
eyelids”[19,20]. In 1851, Addison and Gull observed various 
forms of xanthomas naming those “vitiligoidea”[20,21]. 
This term was soon replaced by xanthoma by W. Frank 
Smith in 1869 and descriptive terms were added, such 
as “planum”, “multiplex” and “tuberosum”[10,12,22]. The 
unique association of FH and tendon xanthomas was 
reported by Fagge in 1873[6,23]. Xanthomas are seen 
in 40%-50% patients of FH and HeFH is the most 
common cause. Of the affected individuals 50% to 75% 
may complain of tendon xanthomas that rarely have 
been reported in the setting of normal plasma levels of 
cholesterol. The prevalence increases from 7% in the 
third decennium to 50% in the sixth decennium[1,4,10,15]. 
They are not palpable in up to 20% of individuals. 
Thus, to identify these xanthomas sonography is the 
most appropriate technique and is superior to clinical 
assessment, and even if not present an abnormal texture 
and thickening of Achilles tendon were demonstrated 
in 68% of subjects with FH[1,24,25]. Xanthelasma are 
seen in 23% of cases but they are the least specific 
of all xanthomas representing the vast majority of 
cases (> 95%) and because they are seen in many 
hyperlipidaemic and normolipidaemic states. About 65% 
of adult patients with xanthelasma may show normal 
plasma lipid levels. Tuberous xanthomas are reported 
in 10%-15% of cases and intertriginous xanthomas 
occurring occasionally[1,10]. The presence of tuberous 
and intertriginous xanthomas in a child with a markedly 
elevated plasma cholesterol level is strongly suggestive 
of HoFH. Intertriginous xanthomas have not been seen 
in the HeFH, in which plasma LDL-C are less markedly 
increased. In contrast, tuberoeruptive xanthomas are 
associated with several forms of hyperlipoproteinemia 
and rarely occur in patients with FH[1,4,9,10,12,16]. From 
detailed literature review and according to European 
Atherosclerosis Association Guidelines[6,13,16,26] our patient 
has met clinical criteria for a definite diagnosis of HoFH, 
even in the absence of a mutation on genetic testing, 
and was based on the following data: (1) High serum 
TC and LDL-C levels with normal triglyceride levels; (2) 
Appearance of xanthomas in the first decade of life; (3) 
Documentation of mildly elevated levels of LDL-C and TC 
and absence of xanthomas in both parents and in one of 
the siblings; (4) The presence of signs of atherosclerosis; 
and (5) The presence of multiple large xanthomas 
with a wide ranging distribution and above all, the rare 
pathognomonic intertriginous xanthomas, which have 

been described as a dermatological marker of this 
homozygous type.

In conclusion, this case highlights the importance of 
proper identification of nodular lesions and a differential 
diagnosis of specific subtypes of xanthomas by phy
sicians and especially dermatologists. Xanthomas cannot 
be considered as simple cosmetic lesions as they are 
the earliest clinical indicators of lipidemic disorders. 
The publication of individual cases seems beneficial 
since this case study of HoFH wants to emphasise that 
this disorder remains critically under-diagnosed, and a 
delayed diagnosis could have potentially devastating 
consequences because these patients progress rapidly 
to atherosclerotic changes leading to aortic stenosis and 
CAD. Nonetheless a very important problem in these 
patients is that most of them do not feel ill enough until a 
severe CAD takes place.

ARTICLE HIGHLIGHTS
Case characteristics
Cutaneous xanthomas may or may not be present with lipid metabolic 
disorders, usually depending on the severity of the lipid abnormality. 

Clinical diagnosis
Polymorphous cutaneous xanthomas in Homozygous Familial Hyper
cholesterolemia (HoFH).

Differential diagnosis
The presence of specific lesions represents a useful marker to properly identify 
a specific hyperlipidaemic disorder.

Laboratory diagnosis 
High serum total cholesterol and low-density lipoprotein cholesterol (LDL-C) 
levels with normal triglyceride levels.

Pathological diagnosis
Presence in the dermis of cholesterol crystalline aggregates surrounded by 
fibrosis and foamy cells.

Experiences and lessons
HoFH is a rare form of inherited dyslipidemia now estimated with a prevalence 
of one in 160000 to 300000.

Treatment
Atorvastatin, ezetimibe, low dose aspirin and LDL-C apheresis. 

Related report
The presence, the clinical and dermatological features of multiple large 
xanthomas with a wide ranging distribution and above all, the rare pathognomonic 
intertriginous xanthomas, have been described as a dermatological marker of the 
HoFH. 
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